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EXPLARATORY NOTES

References to dollars ($) are to United States dollars, unless othervise
stated.

References to tons or tonnes are to metric tonnes, unless otherwise stated.
The term "billion” signifies a thousan? million. .

The following technical abbreviations are used in this publication:

ASIC Application-specific integrated circuits
CAD Computer-ajided design

CAM Computer-aided manufacturing

CAT Computer-aided testing

CIM Computer-integrated manufacturing

cMos Complementary metal-oxide semiconductors
MPC Multi-product chip

MSI Medium-scale integration

M0S Metal-oxide semiconductor .

OSIA Open systems interconnection architecture
PLA Programmed logic arrays

ROM Read-only memory
VLSI Very large-scale integration

The folloving abbreviations and acronyms appear in this publication:

cMc Canadian Microelectronics Corporation

COGIT Consultative Group on Informatics Technology for Development

EEC Buropean Economic Comsumity

ESCAP Economic and Social Commission for Asia and the Pacific

IS0 International Standards Organization

REMLAC Regional Network for Microelectronics in Latin America and the
Caribbean

SADCC Southern-African Development Co-ordination Conference
URESCO United Nations Educaticnal, Scientific and Cultural Organization
WHO World Health Organization

The designations employed and the presentation of materisl in this
document do not imply the expression of any opinion whatsoever on the part of
the secretariat of the United Nations Industrisl Development Organization
(UNIDO) concerning the legal status of any country, territory, city or area or-
of its autho ‘ities, or concerning the delimitation of its frontiers or
boundaries.
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I. INTRODUCTION

1. In 1984 a meeting of professionals and representatives of
non-governmental organizations active in the field of applied informatics
technology for development proposed establishment of a Consultative Group on
Information Technology (COGIT) which could advise UNIDO on an action-oriented
approach to help build up indigenous microelectronics and informatics
capaoilities in developing countries.

2, Since then, although a number of agencies have been active, it was not
clear that substantial acceleration had taken place. The COGIT group was
therefore reconvened to review the status of activities in the field of
informatics technology and work out means of international co-operation to
speed up applications.

3. The formal objectives of the meeting, held in Vienna -on 14-16 December
1987, were to: ’

(a) Review practical experience in the application of informetics
technology for development and to identify concrete measures of co-operation
at international level, including co-operation among developing countries, so
as to promote such applications in a manner consistent with the requirements
of developing countries;

(b) Review UNIDO’s past and planned activities in tLis field and
suggest a programme of action.

4, The participants from intergovernmental and non-governmental
organizations, from selected developing countries, and experts from developed
countries are listed in annex 1. The documents prepared for the meeting are
listed in annex 3. Mr. R. Narasimhan (India) was elected Chairman-

Mr. P. Ellwood (UNIDO) as Rapporteur.

5. Opening the meeting, Mr. Domingo L. Siazon, Jr., Director-General of
UNIDO, underlined the significance of microelectronics and informatics
technology to the industrialization process and the double opportunity they
represented. They constituted a rapidly developing industry in themselves
which (especially the software sector) countries could enter without having to
invest heavily in capital equipment. And they wvere a force chenge in other
industries: they transformed manufacturing processes, products and even the
competitive environment itself.

6. Nevertheless, despite national and intermational efforts, it “ad to be
recognized, the Director-General pointed out, that in many cases the
application of microelectronics and informatics had failed tn yield the
results expected of them in deviloping countries. Similarly, the applications
had not enjoyed the diffusion anticipated, thus lessening their impact on
development. The task for the meeting was therefore to help UNIDO identify
and spell out the details a coherent microelectronics/informatics prograime
for UNIDO that would contribute most effectively to thg development of
developing countries.’

7. The Senior Technical Adviser, Department for Indhstrial Promotion,
Consultations and Technology, notad that the meeting was part of a series of
activities initiated by UNIDO in regard to microelectronics and other emerging
technological ‘advances. It was also intended to provide subatantive input
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to the programme module on microelectronics and info-matics technology in the
nevw UNIDO programme approach to development and transfer of technology. COGIT
meetings wvere planned to be theme-oriented and participants would be invited
according to the chosen theme and their field of expertise.

II. CONRCLUSIONS AND RECOMMENDATIORS

8. After reviewing current trends in microelectronics and informatics
technology and the needs of developing countries in that respect, the group
adopted a number of conclusions and recommendations as inputs to the UNIDO
programme in this area. It noted that developing countries were at different
levels of development and would need to take action at one or more of them.
International co-operation, including South-South co-operation was called
for. However, selectivity was important in view of the vastness of the field
of informatics technology.

General trends

9. The group agreed that both established and leading-edge technological
developments in microelectronics and informatics technoiogy had important
implications for developing countries, especially in the long run. Those at
the leading edge, however, such as expert®systems and computer-supported
production may have primarily a potential for future applications in
developing countries. Governsients should therefore monitor these developments
with a view to keeping their professional experts informed and advising
enterprises on their implications for industry. However, any applications
should take into consideration the local conditions and constraints and fit
into the local productive structure.

Avareness

10. It was felt that governments, producers in industry and development

finance institutions had to be more aware at a practical detajled level of the
opportunities, limitations and threats posed by developments and trends in
microelectronics and informatics technology as well as the structural change
involved. In particular governments should play a major role in that effort.
They should establish policies applying to their own operations and those of
enterprises, research and training institutions and users. Such policies

would promote rational use of microelectronics and informatics technology
generaliy. Governments should support those policies through public sector
purchasing and preparing human resources information campaigns in areas for

which they vere directly reponsible, e.g. health, education, administration

and scate-owned industry. An avareness campaign should try to reach all ‘
' gectors of the population from decision-makers down. )

'11. Industry should be the opject of targetted awareness campaigns, drawing ‘
'on the experience with such campaigns in other developing and developed
'countries. The general benefit of microelectronics and solutions found in ‘
' gpecific sectors could be demonstrated both within and between countries by
'means of travelling exhibitions. UNIDO should also sensitize governrments by
'means of workshops and seminars, audio-visual presentation of real developing

' country problems and solutions, and supporting studies. One of the most \
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effective ways to drav attention to microelectronics and demonstrate its
effectiveness in different sectors, the group felt, was with pilot projects.
UNIDO should undertake pilot projects in sectors such as small-scale industry,
tourism etc. '

Sele (1) d acqujsition .

12. Noting that almost all informatics technology was imported by developing
countries, the group found that serious mistakes had been made in the
selection and acguisitiosn of both hardvare and software. It was therefore
important that UNIDO continue its workshops, advisory services and preparation
of manuals to strengthen developing countries capacities in this area.
Software tools should be an essential part of transfer of software technology.

t ce

13. The group concluded that developing countries faced serious maintenance
problems in both the hardwvare and software for microelectronics and
informatics technology. Building up a maintenance infrastructure vas in many
cases an urgent necessity. Agreeing that rigid controls in this respect were
likely to be self-defeating, the group recommended an appropriate combination
of buyer's incentives and vendor cbligations (such as maintaining a sufficient
stock of spare parts for all .ardware, plus training of local maintenance
technicians until they can wvork alone). UNIDO should provide guidelines and
advise governments on stitable strategies. Where national markets were too
small for vendors to comply, UNIDO shci1ld promote subregional mainterance
centres or enterprises.

Applications for development

14, To identify, promote and accelerate local applications in industry and
other economic sectors, there was great need for indigenous effort, the group
concluded. Not enough was being achieved for lack of skill and
infrastructure. This required focused capacity building, concentrating on
areas such as software, which should be ccnsidered as an industry in itself.
Tn realise any application, demand and supply would have to be stimulated in
an interrelated and dynamic fashion, hardware and software knowhow relevant to
appropriate solutions would have to be acquired, and the associated skillg
developed.

15. The group recommended that to help developing countrieg build up the
necessary resource base, UNIDO continue to draw attention to problems of
commcrcialization and use of public purchceing. Key areas were software and
close interactjon with users to determine relevant apolications. UNIDO should
therefore support applications designed to improve productivity and efficiency
and rehrbilitate existing industries, It should address particularly the
potential of informatics for small enterprises. To develop technological
enterpreneurship, UNIDO should promote programmes to allow professionals to
set up on their own and make governments and development fi:nance institutions
avare of the need for venture capital for software development, wvhich wvas
generally not considered a traditional industry. -

16. The group also called on UNIDO to draw up and circulate an inventory of
applications of significance to development, and inventories of application
posaibllicies in specific industrial sectors, and continue to work with other
internstional organizations such as UNESCO and WHO to promote and initiate
microelectronics aprlic-rinns.




Skill bujlding

17. _The group recommended that UNIDO assist by defining the threshold level
needed for skills relevant to applications, maintenance and software, ané
provide guidelines and training. There should be selected and inter-related
skill-building in basic arcas such as maintenance, software, integrated
circuit design and’product design. Such skills should however extend beyond
applications to management of the technology.

1s. In the long run, each country’s greatest asset would be its body of
indigenous skills in exploiting trends and developments in microelectronics
and informatics technology for the benefit of its own socio-economic
development. Some countries, it agreed, had developed high-level
technological and managerial skills. The group felt UNIDO should support
mechanisms to share these higher-level skills by networking the institutions
involved. This vould be supported in some cases by integrated national,
regional or subregional development institutions with training facilities in
each area, plus a possible silicon foundry. UNIDO should help developing
countries to set up such institutions. Guidelines for setting up national or
regional institutions should also be disseminated by UNIDO. The group noted
in this context the UNIDO initiatives in Latin America and the Caribbean, and
in the Arab Region. It was proposed that UNIDO work on subregional :
institutional mechanisms for African und Caribbean countries. In this
connection, the representative of the Commonwealth Secretariat indicated the
readiness of his organization to work with UNIDO to promote such initiatives.

Mo zation of international co- peration

19. The group concluded that in many cases internatfonal. co-operation could
play a major role in promoting informatics for development. It recommended
that UNIDO stimulate and mobilize such co-operation between developing and
developed countries in informatic applications for development, i1.e. at the
level of enterprises (via joint ventures and technology transfer agreements),
between research and training institutions, among professional groups and
between high-ranking professionals in their individual capacity. UNIDO should
maintain and enlarge its roster of experts available for problem-oriented
activities and develop other mechanisms. The group noted in this connection
that UNIDO was working on an internationa]l project for micro-electronics
applications and software development, which would link scientific
institutions and enterprises in helping developing countries., It urged that
an international project should be formulated and implemented soon. ’

II1. PRESENTATIORS BY PARTICIPANTS

20. Each of the invited participants presented or made avsilable a short

" paper giving a brief account of ongoing or planned programmes of his group,
the background to the methodologies chosen, the future goals and long-term
objectives. The experts from developed countries presented papers on current
trends in their special fields. Participsnts from developing countries
outlined their priority needs in the area of microelectronics and information
technology. The UNIDO Secretariat presented an issue paper and made
svailable experts’ reports, state-of-the-art studies in selected developing
countries and reports of expert group meetings (see annex 3 for complete
documentation list).
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Internatjonal Programme for Applicatjons of Informatics for Development

21. VWith a viev to expanding the UNIDO programme in informatics technology
in line with its potential and implications for developing countries in future
years, the Secretariat presented an issue paper outlining some of the
considerations the meeting should take into account in recommending the main
elements of that programme.

22. Based on the needs of developing countries, actions to be taken by them
would comprise both short— and long-term measures. Short-term measures
included monitoring policies for acquisition of *“zchnology and for public
purchases. In the long-term four important skills were required, namely to:

Identify and specify applications of microelectronics;

Identify, adapt and develop software;

Promote wide adoption of microelectrornic systems among local users;
Service and maintain microelectronics systems;

(-2 - - -

23. Policy measures to stimulate and facilitate appropriate use of
microelectronics systems should reflect:

o A practice-up application approach, i.e. begin with well-identified
user needs and current practices, and with products, procesesses and
services already in use or locally produced;

0 The need for methodologies to optimally promote the programme
structurally as well as operationally, e.g. a linked regional
structure and a learning-and-improving-by-doing strategy;

o Advantages in harnessing and exploiting source of technology
assistance in other developing as well as developed countries;

o A goal of self-sustaining capacity based on programmed training and
build-up of experience and confidence among users as vell as
producers.

24, In this context the issue paper suggested the meeting could identify the
content and modalities of a possible framework for action comprising:

0 A set of government policies to monitor acquisition of technology and
public purchases and to develop endogenous capability in the field;

o Specific programmes of action, e.g. to develop human resources, to be
implemented by appropriate agencies and institututions;

o Possible institutional arrangements for developing endogenous
capability such as interdisciplinary‘core groups or a centre for
microelectronics application.

25, In support of this, the UNIDO programme could include technical
assistance and advisory services for establishing microelectronics and
assembly and manufacture, and to help develop human and institutional
capabilities, particularly in software and basic design. It could promote
intemational co-operation in applied R and D of software, promote exchange of
information and provide advisory services in the areas of public purchases of
equipment and components and acquisition of technology. And it could advise
ocn policy formulation, including preparation o6f programmes and plans.

26, Not all aspects of informatics technology deserved attention in the
development context. Impor:cant areas wvere: electronics and microelectronics
applications, software ss a small-scale indusiry, new production technologies
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for integrated circuits and other components, standardization and legal aspect
of hardvare and software, flexible automation of factories (i.e. special
attention to CAD/CAM, CIM and robotics) and monitoring the development of new
informatics technologies. For developing countries four types of application
vere especially important——those that improved the efficiency of industry,
assisted small- and medium-scale industry, that increased exports and that
generated industrial products for essential development objectives, namely
education, healthcare, telecommunications and transportation.

ends o tics O

27. The current status and trends in microelectronics technology were
summarized by the Chairman as follows:

o Microprocessor chips had grown continuously in power and speed;
memory chips had grown steadly in storage capacity. Together this
added up to significant improvements in performance-to-price ratio;

o Supermicros were beginning to eroded the distinction between
microcomputer and minicomputers; if the promise of high-temperature
super-conductors were realised, the gap between present-day
supermicros and future desktop supercomputers would narrow in price
range considerably;

28. The Chairman noted that the rapid development in technology at the chip
fabrication and system packaging level meant that computing pover and primary
storage capacity would not be the limiting factors in determining bow °
computers were used. In particular the limitations hindering breakthroughs in
artificial intelligence (AI), namely inadequate computing and memory power,
would be removed. Nevertheless real life applicability of AI would be
determined by our understanding of what human intelligence was all about and
the kind of computation processes undermining our capabilities in vision,
hearing, speech, manipulation and locomotion.

29, In his view the current trends and possibilities for the near future
could support generic applications in four category levels:

Level I — Complex computations
Operaton with very large data bases (querying, retriving etc)
Large volume transaction processing
Text processing, text layout, document production etc

Level [I -- Circumscribed intelligent support for: design, drawing,
' scheduling, diagnosing, decision-making and control
Computer integration of a distributed production environment
Use of programmable tools in production and control

Level II{-- Automation of production processes
Knowledge-intensive computing and control

Level IV -~ Open-ended AI

30. In one of the UNIDO consultant's view, recent developments in the design
of integtlted hardware~-softvare systems (known also as firmware) opened nevw
opportunitieé for product development in the area of embedded real-time
control systems. As an example, ten years ago, design and construction of a
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special-purpose computer tailored to a particular applicaton was a major,
expensive project. Today, using standard microprocessors, standard peripheral
chips and high-level very large scale integration (VLSI) design tools, it was
much easier. Tomorrow, when VSLI design technology had matured even further,
it would be standard practice to design and construct integrated
hardvare-softvare devices for specific applications involving real-time
control systems for the volume market.

31. In real-time control systems, software and hardvare needed to be
integrated in order to increase reliability and functionality. Already in
home appliances, special-purpose machinery and automobiles there were embedded
computer applications that interfaced directly with the lay user. This called
for: (1) special-purpose, simple user-interfaces with focussed functionality
(i.e. something much simpler than the normal general purpose terminal); (2)
high dependability, and (3) minimal installation effort (e.g. software frozen
into the hardware in the form of a ROM).

32. The design tools that would make integrated hardwvare-softvare design
feasible existed in early form with VLSI design tools that zlready enabled
design of specific VLSI chips of moderate complexity within a matter of
weeks. Current efforts focussed on integrating them with classical software
approaches. Integrated software-hardvare design would then begin with a
computer—-aided requirement specification, followed by details of system
functions and system architect:re. Implementation (depending on volume) would
proceed by way of classical microcomputer plus standard hardware (small
series), a gate-array solution (medium series) or a custom VLSI design (for
large series).

33. Distributed systems were another driving force for integrated
hardvare-software design. Local area netvorks of identical single-board
computers represented an opportunity to bring together many standard operating
system functions and communication system functions and integrate them into
component hardware.

34. The importance of integrated-hardware developments was such that only if
a country wvas in a position to take part in their production would it fully
participate in the benefits of the revolution brought about by information
technology. In this context educational institutions had an important role to
play. Only if engineers of the required background in software and hardware
were trained in given country would the industry of that country be in a
position to take advantage of these nev trends. This meant courses of study
on integrated software-hardware design techniques in trade schools and at
university level. Any educational initiative would, however, have to be
supported by the necessary computer equipment and software and access to a
silicon foundry for VLSI manufacturing.

35. In his paper on Forseeable Applications of Integrated Circuit Technology
for Developing Countries, another UNIDO consultant also underlined the need
for developing countries .. develop the people who could exploit changing
technology as a came along. These skills may not be an exportable cosmodity,
he pointed out. The true payoff of informatics technology for developing
countries, he said, would only be realized if the tchnology lud to
applications to meeting their specific regquirements. This called for a
technological capacity on their part that encompassed software development,
applications involving standard chips and, equally, design capacity for
semi-custom or custom chips.




36. In addition to developing a gcod skill base, the consultant sajid that to
exploit integrated circuit technology developing countries should look at two
semi-custom ap, roaches—gate array and standard cell methodologies-——as the
most promising short-term routes. The bulk of applications did not require
state-of-the-art technology and fabrication of application-specific integrated
circuits (ASiCs) could be arranged through brokers, thus avoiding the hign
cost of local fabrication. To facilitate this, good communications links
wvere essential and, as demonstrated by the experience with Canadian
Microelectronics Corporation, a Government-funded non-profit organization, and
the CDNet operated by Queen's University in Canada joint co-operative
programmes vere beneficial.

37. The role application-specific integrated circuits (ASIC) were likely to
play in product design in future was illustrated by the experience of a large
New Zealand washing machine manufacturer. 7The problem it faced was that its
machines wvere becoming expensive and that they contajined are large number of
mechanical parts. The solution was complete redesign of the mechanical
agitator system, and the control and timer systems. ASIC was adopted for the
control system. The result was a less expensive, more reliable washing
machine that could be exported to Australia.

38. What this also illustrated, the cornsultant added, was that local
applications would only be recognized locally, and that local eiills and
avareness were required to recognize the need for a technological solution to
problems and to find an appropriate wvay to satisfy that need.

29, Reviewing trends in the two semi-custom approaches, he said that the
gate array of standard logic circuits, in which only the metal layers needed
to be designed in order to define a function, was growing rapidly because of
its low cost. Betveen 1982 and 1987 the number of vendors had increased from
35 to 250 snd they were especially popular for ASICs. The cost, currently
0.17 to 0.2 cents/gate was dropping bty half each year, the turnaround time of
14 weeks (design, 7 weeks; fabrication, 5 weeks; packaging and testing, 2
weeks) may be cut to 4§ weeks. A7vailability of computer-z2ided design (CAD) and
testing (CAT) software added to th:ir popularity.

40. Standard cell methodology in which circ=:its were constructed from
standard building blocks, on the other hand, made available specialized cells
often not obtainable in gate array form (e.g. analogue blocks, PLAs and
multiport memories). Advantages compared to gate arrays included flexibility
regarding the shape of the circuit, the function and pad count and position.
There wvere also more packaging options. Disadvantages of the standard cell
approach vere that it required the complete fabrication cycle, more masking
stages to produce the desired circuit pattern, longer prototype time and
manufacturing turnaround time, high cost and more sophisticated CAD and CAT
technigues. There were also fewer vendors.

41, Trends in custom design multiproduct chips (MPC) included increasing
size (due to increasing complexity) and a switch from NMOS to CMOS. The best
CMOS technology available today had a minimum feature size of 1.2 micron and
cost $610 per sq mm. The process technology was yielding smaller feature
size, increased circuit density and increased circuit speed. On the other
hand this meant increased design complexity, design time and added testing
problems. The cost of protyping was therefore increased: more sophisticated
packages vere required, MPC was not possible without a computer-driven
direct-write E-beam system, and there vere fewer suppliers, i.e. less
competition,
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42. MPC fabrication programmes were now running in Australia, Belgium,
Csnada, France, the Federal Republic of Germany, Italy, Japan, Scandinavia,
United Kingdom and United States. A French facility was building prototype
chips for Algeria, Brazil, Federal Republic of Germany, Italy, Indonesia,
Portugal, Spain and Switzerland

43. The essential ingredients for any country contemplating (ASIC or custom
design MPC) were access to hardware and software, communications, access to
fabrication for prototyping and centralized purchasing to obtain economies of
scale and efficient solution of common problems.

44, In his paper on an international development application in heslth, the
participant from the United States drew attention to the use continuing
medical education systems of the future would make of microcomputers and
communications technologies. They would give users access to a vast number of
medical holdings in a timely manner and such holdings would be retained in
both industrialized and developing countries, thus affording both language and
cultural sensitive information at regional level. Artificial intelligence
capabilities would be designed to¢ 'nable individual health practitioners to
retrieve information through simpie user interfaces; graphic, pictorial, text
and interative information would be available through online networks. Today,
network building was still viewed as a hands-on approach (through meetings,
telephone conversations, visits etc.); the health world of tomorrow would link
institutions and individuals and cross language and national boundaries.

45. One of the Swedish participants warned of the unique opportunities for
computer manufacturers to control the computer market with their marketing and
product development strategies. As a consequence of growing and deliberate
incompatibility between production originating from different manufacturers,
users preferred often to keep to one manufacturer in order to eliminate the
risk of decreased performance. An example of this was the manufacturers’
limitea compliance with 1S0's proposed Open Systems Interconnection
Arichitecture (0SIA) which was designed as an international standard for
intervorking between data communication systems and to serve as a common bise
for developing computer network products. Conseguently, as computerization was
becoming more communications oriented, the bonds between user and manufacturer
tended to tighten.

cs de
cs W 1) c e

46. Analysiag the practical aspects of applying microelectronics technology
for development, the Chairman drew attention to two defining characteristics
of developing countries: their range of problems--from abject rural poverty at
one end to the need for modern scientific research at the other--and their
product-oriented manufacturing base. A true industrial culture was missing in
most developing countries because a tooling culture--the ability to
conceptualize and make appropriate tools—-was absent. As a result
manufacturing reflected trading practices rather than practices relating to
tool design and technological innovation. It was therefore important at one
level to confront rural poverty and make systematic efforts to come to grips
with it. At another level, development meant laying the foundations for
groving an industrial culture,

47. The aim should be to modernize the non-urban life-styie through
technology so that the qualfty of life and the productivity of occupations was
improved. This meant selecting and deploying relevant technologies to
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modernize agriculture and other rural occupations, and services such as
primary and secondary healthcare, primary and secondary schooling,
cormunicailon, transport etc. In particular access to a modern
telecommunication infrastructure was an essential prerequisite to any viable
attempt tomodernize the non-urban life-style.

48. Traditional crafts could be modernized by equipping craftsmen with
modern tools and design capabilities, hospitals and schools could be
modernized with m:icrocomputer-based technqiues. Modern managment techniques
could be employed through computerized task-monitoring and task scheduling
practices. Tranportation systems could be improved with computerized
scheduling, reservation etc. Similarly banking and postal systems could be
modernized through deployment of appropriate information technology. The
issues involved, were not primarily techmological: since nearly all
initiatives to transform the non-urban sector had to come governments,
ultimately the problem reduced to one of changing government culture and
modernizing the thinking a. practice within this sector.

49, The Chairman presented a list of applicstions of importance to
developing countries that could be supported by microelectronics technslogy in
t: ;- more organized sector of industry and services (see table 1). This could
provide a framework for formulating specific initiatives and action-oriented
programmes for individual developing countries.

() n_education and applicatio election

50. In his consideration of computers for development and the consequences
of increased vendor dependency, one of the Swedish participants noted that
manufacturers and vendors were uncertain in their long range business
commitments such as product adaptation and dedicated marketing strategies
towvards developing countries. Incompatability was equally a problem for those
countries, but in addition their small markets offered suppliers little
inducement to spend resources on development-oriented activities in education
or long-range marketing. Probably they would not introduce produce with
above-average maintenance requirements either.

51. This contributed to the limited applications of computers to the
particular problems of developing countries. Computer manufacturers
restricted their own application development to the dictates of marketing
considerations and strategical thinking; local computer suppliers did not
deviate too much from the marketing plans and strategies compiled at coporate
level. 1In developing countries themselves, computer applications from
industrialized countries needed considerable adaption to differences in
technical, economical, social and cultural conditions. Too often, however,
identified applications were highly theoretical or did not apply feasibility
considerations such as hardware and software performance. In particular
potential computer applications in developing countries' rural regions were
extraordinarily rare.

National experience

52, Illustrating the experience, constraints and planning for
microelectronics and informatics technology developing in developing
countries, papers were provided by participants from Algeria, China, Pakistan
and Trinidad and Tobago, The Asian experience was summarized in a study by
the Commonwealth Secretariat,




Table 1.

Level 1

Level 11

1.

-1 -

Ceneric application categories for microelectronics techmology

Complex computations
Operations with very large data bases - querying, retrieving etc.
Large volume transaction processin(

Text-processing, text layout, document production etc.

Circumscribed intelligent support for

. designing

. drawing

. scheduling

. diagnosing

. decision-making and control

Computer integration of a distributed production environment

Use of programmable tools in production and control

Automation of production processes

Knowledge-intensive computing and control

Opeﬁ-ended Al
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53. A paper on computer applications in the Beijing Urban Management
Information System (BUMIS) presented by the Chinese participant illustrated
the scope and a systematic approach to introducing computers to help solve
developing countries’ large-city problems. He explained that Beijing was in
transition from an ad hoc to a modern scientific management system. A key
point in the preceding research had been how to adapt the concepts of
scientific management and decision-making and how to apply the latest
technology to the best advantage. Beijing's experience could serve as a model
for other multimillion population cities at a similar stage of development and
provide the basis for international co-operation in its main areas.

54. The general model for BUMIS comprised five subsystems covering
decision—making, management information, consultancy, urban service and office
automation. It wvas & computer-aided urban management system based on data
commmication networking technology. Management information provided first-
hand data to the other subsystems and served as a foundation for them. Its
task was to control and respond to four flows—of people, materials (including
energy), money and data.

55. To provide better urban services such as urban planning and
construction, education facilities, commercial network, healthcare, public
traffic, birth plamming, public security, food supply etc. or the population
(including Beijing's 130 million visitors predicted for 1990) several
population databases were being constructed. A microcomputer-bdased household
database was completed in 1986 with data on 100,000 people: it was now used in
six administrative regions. 1In the current phase, a centralized star network
vas being created to connect eight small administrative regions with a
minicomputer as the mainframe. This would process data on 1 million people.
The third pnase, the municipal population information system, due for
completion in 1990 would be based on a large-scale computer and process data
on 6 million people.

56. Employing computers as a tool for comprehensive traffic control was
considered an urgent problem. The plan was to develop six individual systems
separately and then connect them horizontally in a network. The six areas
were: optimized dispatch of buses and trolleys, optimi_ed dispatch of
transportation vehicles, "green wave™ control of tra.._ic lights, subway
operation management, a communications network covering the urban area and key
tourist regions, and optimized dispatch of postal vehicles and their
management.

57. In late 1987 the first automatically-controlled traffic signal system
started in the eastern part of Beijing city, providing real-time self-adapting
control over 39 main intersections in a 15 sq km area. A second system in
the city centre covering 58 intersections would start in 1988 and others were
planned successively between 1990 and 1995.

58. China intended to complete a fingerprint management system by 1990 with
a database for 800,000 inividuals. Using locally-developed methods, the
system could compare fragmentary finger prints and convert vague images into
detajled determinations.

59. A hotel manaement system with a network linking 26 work stations
permits online processing of room reservations, registration, meals and
dyrinks, laundry, telephone, checkout and inquiries had started in 1986. At
end-1987 more than 30 hotels operated China-developed software systems.
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60. In the materials area plans included computer management of large-scale
wvarehouses for goods, materials and food systems, and of storage, vwholesale
and retail data for the city's commercial department. An energy resource
management information system would permit real-time management of gas, heat,
electricity and wvater. A master plan had been developed to set up an
automatic air pollution monitoring network.

6l1. In the area of money flov, microcomputer-processed cards were being
developed to expand the origina®! function of credit cards—bringing
convenience to users and providing qualitative changes in the management of
money cicculation. In banking, the Beijing I & C Bank Computer Networking
Engineering project to handle all banking and insurance business would
complete in 1991- 993. At the end of 1988 two mainframes would comnect 14
branches and 106 :iwvings stations. An information processing cemtre would
cover wvestern Beijing in 1998-1990 with twvo large mainframes comnecting 25
branches and 101 savings stations. From 1989 two more large mainframes would
link the existing processing centres and 11 county local area netwvorks. Part
of the hardvare and all the softwvare had been developed in China.

62. The Beijing Tax Collection Information System, vhich was to play an
important role as price refo:m takes effect, wvas being developed in
conjunction with the Beijing Commission for Science and Technology, the
Beijing Tar Bureau and the Swedish National Tax Board.

63. Other than the taxation area, co-operation with external agencies and
companies had occurred only in the case of trazffic control, where inputs came
from Canada, France, Japan and the United Kingdom. Beijing sought
international co-operation in all aspects of the urban management system. The
China Computer Federation had links with several major computer suppliers
(IBM, Digital, Wang and others) to strengthen exchanges and promote
collaboration.

64. In particular it was China’s intention to boost co-operation in the area
of software--building on exports to Japan, United States and other developed
countries. In the area of computer technology application and development
generally, the following co-operation areas are envisaged: contractual
softvare development, deta entry and data conversion, joint ventures to
develop hardvare and software, assignment of software experts abroad,
assignment of senior hardware and software specialists for joint R and D on
foreign projects, and academic exchanges and consultancy.

Planninz an R and D programme: choices for Algeria

65. Summarizing the objectives of the informatics industry in Algeria, the
Algerian participant told the meeting that the enterprise responsible for
electronic equipment, consurer products, professional equipment (exclusing
computers) and electronic components was to double its turnover to reach $500
million and employ a staff of 8,600 by 1990. Semiconductors (bipolar circuits
using MSI technology) had first priority and were consumer oriented. In the
medium term efforts would be directed to improving existing processes in
co-operation with other institutions and integrating the needs of other
Algerian enterprises including those making computers and related systems, and
telecommunications equipment.

66. ‘ﬁpe task of developing informatics technology in Algeria was given to
the High Commission for Research which was developing a coherent strategy for
the whole economy. The programme for the microelectronics and informatics
technology sector is summarized in table 2.
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Taile 2. Algeria’s development programme for microelectromics

Design and realization

of computers

Softwvare development
Office information
systems

Righ-speed data
processing

Peripherals

Discrete electronic
components

Robotics and
manufacturing

Telecommunications

CAD methodologies
and softwvare

Design of VLSI systems

8-bit microcomputers for small applications
16- and 32-bit microcomputers for profession
use (using MC 68000, MC 68020, INTEL 80286, and
INTEL 80386)

Multiuser and multiprogramming enviromments

Standardization, adaption, languages,
compilers, CAD softwvare and others

Text processing
Data exchanges

Concurrent systems wvith mmique processors
Mulitprocessor systems
Netvorks

Smart bilingual terminals, software and
hardvare interfaces, modems and others

Microprocessors, memories, special purpose
circuits and others

Technology and control of industrial robots
Robotics applied to medicine

Robotics in hostile enviromments
Computer—aided manufacturing

Technology—discrete semiconductor components
such as pover silicon components, silicon
sensors, submicronic structures for integrated
circuits, microvave components

Modelling and simulation techniques

VLSI technologies and corrcsponding materials

Simulation and verification techniques
Layout strategy
Computer-aided design

Cell library development

Digital systems for data processing
Systems for digital signal processing and
telecommunications
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67. The goal of a possible computer industry was firstly tec satisfy the
internal market for specific applications such as computer-zided education,
games, basic programming, editing, graphics etc. In Algeria, this wvas a
bilingual market. Another goal was to use local product such as monitors,
keyboards and specific software vhere possible. Standardization wvas generally
not a problem since most machines used 8- and 16-bit systems froa two

" suppliers. Other requirements were ease of performance upgrading and ease of

repair.

68. In high-performance computers discussion focussed on suandardization and
compatibility. 1In robotics, intense research aimed at sensors tr improve
their intelligence. Hardware development in general wvas hampered, however, by
lack of development systems, test equipment and qualified engineers trained in
microprocessor-related techniques. Another urgent need was for operating
systems.

69. Of three wvays to access microelectronics technology—implantation of
foreign firms, direct technology transfer and own R and D—Algeria had chosen
the latter. This presupposed an existing electronics industry, traimed
manpower in microelectronics and a market for the products. Algeria vas
structuring and co-ordinating manpower development in umiversities, research
centres and industry and providing work stations and (eventually) a silicon
foundry to finalize their work. The intermal market in telecommunications,
consumer products, transportation and other information processing areas
existed if applications in daily life were strengthened.

70. Among the technological choices for designing integrated circuits, the
best compromise was the standard cell approach. Teams of engineers and
researchers were active, using softvare systems such as LUCIE to generate mask
layouts. Other CAD tools were being developed and a cell library for complex
circuits was underwvay. MOS technology had been chosen, starting with nMOS
because of its density, speed and topological properties and easy access to
nMOS wafer manufacturing. Once architectural skill in mapping functions in
forms has been acquired, it could be extended to cMOS and other techmnologies.

71. A major constraint in Algeria was lack of a means to manufacture
specific circuits and to c.3tomize them. The obstacle was chip integration of
locally made systems and it resulted in, for example, microcomputers that were
too expensive. There was an urgent need for a silicon refinery to develop and-
magter technological processes such as nMOS and cMOS, train engineers and
technicians, organize multiproject chips, and master CAD tools.

Informatics technology monitoring: Trinjdad and Tobago's strategy

72. Plans for information technology in Trinidad and Tobago stemmed from a
national workshop held in February 1987, the participant from Trinidad and
Tobago told the meeting. Calling for electronics to be declared a strategic
industry it had proposed an institutional monitoring/co-ordinating mechanism
for national development of informatics technology and related public policies
geared to the following:

creating massive literacy in informatics technology

developing a world-class softwar. industry

fostering indigenous capability for upgrading industry and the service
| sectors ’

standardization of hardvare, and to a lesser extent software
development of an cfficient service and maintenance capability
provision of fiscal Iincentives.
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73. This meant activities in four broad areas: development of an
institutional infrastructure and policy foundatior, developing techmological
manpover at various levels, accelerating application of imported technologies
(under satisfactory transfer conditions), and stimulating R and D activities.
Underlying this consensus was the realization that most problems could be
attacked and solved with local resources. But if technology had to be
imported, it had to be fully understood and made relevant by adapting it to
local requirements.

74. Trinidad and Tobago's Bationai Instivute of Higher Education, Research,
Science and Techmology (NIHERST), partly because of its role as the nodal
point for Trinided and Tobago in PMLAC, wvas recognized as the organization to
establish a core of expertise to develop and advise on long-term strategy,
provide information services, and be the co-ordinating agency for training
needs and all facets of softvare and hardvare. The NIHERST Centre for
Information Technology, which servet as the focal point in guiding long-term
development of informatics techmelogy, subsequently developed a national
programme of activitivities based on the vorkshop recommendations.

75. NIHERST itself undertook monitoring of global developments and
assessment of vhether and hov they could be exploited. It would also develop
the capacity to forecast technological development, estimate the status of
technological manpover, determine strategies for diffusion of informatics
technology, and offer guidance on vhich R and D activities should be pursued.
Its 1987-1988 vork programme cxlled for continuous surveys and policy options
for advice to the Govermment.

76. For Trinidad and Tobago, training and retraining in informatics
technology vas of paramount importance: the 1987 vorkshop identified the
shortage of skilled staff as the biggest obstacle to its effective use. It
proposed that education curricula be reassessed and restructured and that
educational institutions play a key role in a campaign against professional
obsolescence and in preparing nev graduates. They would be assisted in this
by NIBERST, vhich would also provide retraining programmes in computer science
and information technology as post-graduate courses and advanced short courses
aimed at widening the knowvledge and skill base of practicing professionals.

77. The 1987 workshop having stressed the need for more widespread diffusion
of informatics technology, priority wis given to sound and effective ~
utilization of available imported technologies taking advantage of the
experiences of other countries. Here, the NIHERST Centre for Information
Technology acted as a catalyst to transfer information and productive use of
microelectronics tools and techniques to industry. NIHERST collaborated with
other public and private organizations to introduce informatics technologies
to individual firms.

78. Because microelectronics-based sutomation technologies were a key
‘element in productivity raising, a maintenance capability was being developed
at both board and component level to support users’' maintenance needs. This
would minimize the downtime of equipment and ensure higher returns on invested
capital. ‘

79. Because it wvas assumed that Trinidad and Tobago would benefit
considerably more from informatics technologies if it undertook some advanced
activities itself, the NIHERST Centre for Information Technology promoted
adaptive research in other organizations. As recommended by the 1987
vorkshop, these currently included:
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- development of an indigenous application software industry;

- building up a systems design capability, including networking for
data cormunications

- hardwvare product design for microprocessor applications.

80. Recognizing the advantages of international co-operation as a way to
avoid duplication, pitfalls and unnecessary competition, Trinidad aund Tobago
had also agreed to participate in specific studies within the framework of
REMLAC.

cc in gove ent Stems: ve ew of As e

81. The status of informatics technology and its impact in govermment
systems in seven Asian countries—China, India, Malaysia, Philippines,
Singapore, Sri Lanka and Thailand—was revieved in a paper presented by the
representative of the Commonwealta Secretariat. Covering the infrastructure
(major computer centres, availability of computers, R and D centres,
manufacturing and indigenous development), organizational processes
(mechanisas, procedures for acquiring technology and finanacial measures such
as import duties), applications, human resources and building public
avazeness, the study came to seven main conclusions:

o Govermments should develop a mechanism to prioritize applications in
the light of national development strategies and goals;

o Investment and phasing of the informatics technology infrastructure
should be linked to the priority applications areas;

0 Governments should create agencies to assist user departments in the
system development of priority applications;

0 Governments should consider having a single focal point agency for
channelling procurement of computers and development of indigenous
technology;

o Human resource development should include training users for end-user

. computing and choice of applications; specialized manpower for
hardware, software and application developments; integrating
computer-related training in professional and administrative manpower
developnent schemes; and developing management skills for planning
and managing tasks in information systems.

International co-operation
Expert systems for healthcare

82. An example of an advanced application of microelectronics in healthcare,
presented by an UNIDO consultant, was an expert system being developed for
health workers in Ethiopia. The experience to date demonstrated both the
opportunties and the limitations of artificial intelligence (AI) as a tool for
development, the meeting agreed.

83. The aim of Al was variously a system to make computers clever, to
develop computer models of human intelligence, and to build machines that
simulated human intelligent behaviour. In computer terms this meant using
extensive, high-quality kncwledge about narrow problem areas to create very
specialized programmes--of which expert systems were one example.

84, Problem solving with expert systems embodied these components in an
interactive system that linked users to a knowledge base. This required a
user interface, an explanation component, an inference engine (a software
peckage enabling reasoning) and a knowledge acquisition module as shown in
Fig. 1.
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85. The expert system developed by the Austrian Research Insitute for
Artificial Intelligence for use in northemn Ethiopia was a modular
consultation system that provided decisicn support for diagnosis, therapy and
drug prescription. The users vere medical or paramedical personnel (rural
health vorkers) facing problems such as diarrhea, infestation with vorms, and
desecases affecting the eye and skin as well as several kinds of infection
diseases. Operated using a rugged and portable personal computer independent
of a pover supply, it offered a potential remedy to ease the problem of
porting medical knowledge to the location where it was needed most.

86. The system vas decign to take care of nearly half the cases encountered
at an arbulatory care centre. By concentrating on good quality of healthcare
in those areas, overall performance would be significantly imgZiroved. It wvas
emphasized, however, that the disease distribution pertained specifically to
the situation in one geographical area, i.e. featuring high country, civil
var, poverty and famine, rural health centres closed but two town hospitals
avajlable. It was not possilile to devise a detailed generic general purpose
knovledge based system susited for rural health workers in different
countries. The main unsolved problem was to develop a user-friendly interface
tailored to the education level of rural health workers. An icon-based
approach seemed promising but was difficult to achieve.

ot t atjo electronic a cation in health

87. Reporting on the experience of Baylor University Medical Center, Dallas,
Texas, the participant from the United States explained that Baylor had signed
an initial understanding with the Pan American Health Organization, which was
responsible for co-ordinating health programmes in the Americas. Its
objective was to exchange information and develop joint programmes that would
benefit the peoples of the region. Similar memoranda were subsequently signed
with ministries and agencies in Brazil, Costa Rica, Uruguay and Venezuela, and
there was co-operation with groups in Chile, El1 Salvador and Mexico.

88. Communication difficulties with telephones, postal services and language
led to an international network trial as a means of communicating
time-gensitive and critical information. Today, physicians in most the
countries logged into this network daily in order to exchange information,
request bibliographic searches--with consequent increase in the quality of
patient care,

89. Discussions were undervay between Baylor Research Foundation, the
University of Texas at El Paso (UTEP) and WHO with a view to utilizing the
resources of each and developing an electronic gateway with Latin America
using the UTEP mainframe computer. This would enable phsycians in Latin
America to access the network via a packet-switched network, providing them
with email, bulletin board, asynchrcnous and synchronous conference and
database capabilities. Member institutions would be expected to suppurt the
development of the health application by uploading, downloading and
disseminating information and taking part in groups on cancer, infectious
diseases and other project areas.

Access to informatics developments

90. In a related development, International Informatics Access (AII) vas
devoted to promoting processes and undertaking activities that would improve
the quality of life by bridging the gap between the theory and practice
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of Informatics. Specifically it provicded a forum for discussion and
interchange of information and ideas regarding informatics for development,
promoted general awvareness of the technologies available, organized
conferences and seminars on specific issues, and commumnicated its collective
viewpoints and recommendations to national, regional and intermational policy
makers. Supported by private funding, IIA planned activities to strengthen
interactive communication, seed projects at local and regional level,
participate in country demonstration projects, maintain forums for exchange of
ideas, success stories and methodologies and to strengthen the appiicability
of computer-mediated communications technologies.

sa Computer C etence Centre

91. As a solution to problems of growving vendor dependency, supplier
reluctance to engage in long-term development-oriented activities, and
constraints on applications selection generally, one of the Swedish
participants proposed a system of regional co-operation featuring Computer
Competence Centres. Modelled partly on the UNIDO REMLAC approach developed
for Latin America, such centres would constitute an interface between a
developing region and countries for transfer of competence and skills relevant
for indigenous development of computer usage.

92. Such centres would be staffed by data processing professionals and
appropriate additional experts, all having the competence to provide support
and guidance to current and potential computer users in the region. A
permanent joint project between countries in the region (South-South
co-operation) and betveen the region and a very limited number of developed
countries (North-South co-operation). Developing countries would be
represented by unversity res:archers, local data processing consultants and
other qualified professionals; developed countries would participate via a
consultant company, researchers and perhaps also a computer manufacturer.
Funding would be primarily the responsibility of the countries involved.

Aims and activities of the centres would include:

o Transferring user demand and requirements to computer suppllers,
software houses and consultancy firms where products were being
designed and developed; establishing and promoting co-operation with
those suppliers that actively contribute to the advancement of
computer technology in the region.

o Developing a comput~r procurement philosophy for the region, which in
turn would lead to a procurement programme comprising hardware and
softvare evaluation, feasibility studies, contracts and testing
procedures. They could also suggest regional standards for
maintenance and service agreements, education and training
requirements and support issues as a basis for negotiations between
wgers and vendors.

o Developing and maintaining, for planning purposes, a database on
reference computer installations (including the less successful
ones). It would advise users on procurement of computers and provide
other support such as reference to consultancy firms and software
houses.

o Providing opportunities for researchers from the region to
participate in the centre activities on a temporary assignement basis.

o Fostering development of application software and of basic
need-oriented computer applications. By acting as an interface
between small industrial enterprises and external counterparts such
as consultant companies in developed countries, the centres would
c?eate a base for indigenous softvare development.
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93. The Secretariat drew special attention to its proposals for an
international project for microelectronics applications and software
technology (IPIMS). IPTMS would assist developing countries to elaborate
plans of action in the two related areas and evaluvate their results. The
plans themselves would be time- and funds-related specifications of
activities, having two main objectives:

o Strengthening or creating the technological capacity of developing
countries in the area of IPIMS activities; and

o Implementing cu-operation among developing countries and between
developed and developing countriez im this respect.

94. Applications of microprocessors vere emphasized because, while they
radically enhanced the capabilities and functions of products, in many
applications the cost of microprocessors was megligible in the price of a
product. Punctionally, microprocessor-controlled machines were more
versatile, had better performance and, in many cases, vas more energy
effective. They also enabled developing countries to use less qualified
operators at technician level. Software was a necessary complimentary
component. Both therefore, microprocessor applications and scoftware, vere
priority developmental tasks for developing countries.

95. In comparing software production with other modern technology products
that could be manufactured in developing countries, the low investment level
needed for software production gave it a substantial advantage. At the same
time, for the forseeable future labour would remain the priority input for
softwvare development. Therefore dz-eloping countries may have a comparative
advantage in their production based on their lower labour costs.

96. The one substantial obstacle for software production in developing
countries was the market for the products: local markets were usually limited;
export markets, mostly in developed countries, were difficult to enter without
a proper marketing and product dissemination network.

97. Thus to develop software supply in developing countries, several
planning objectives had to be met:

(a) Self-supporting software production;

(b) Local staff trained in advanced programming technology;

(¢) Local utilization of computers to solve optimization problems,
inter alia, of small and medium-sized industry as well as other

. applications;

(d) Exchange of software among developing countries (South-South
co-operation); and

(e) Export of software from developing countries.

Two pivotal considerations for an indigenous software industr’ were personnel
training and identification of appropriate applications.

98. To assist developing country planners, IPTMS was forscven to have a small
permanent professional core group (i.e. a maximum of five professionals).
Activities in selected countries would be conducted through consultative




- 22 -

groups created ad hoc for 3 to 6 month periods on a consultatancy basis from
leading specialists vhose qualifications optimally matched the needs of a
given country. The consultants would be selected and monitored through a
roster.

99. All IPTMS activities including selection of areas and modalities of
assistance, would be supervised by a group representing governments,
entrepreneurs and scientific and university institutions. This group would
meet annually.

100. It was expected that some developing countries would require assistance
in setting up institutions or groups relating to microprocessor applications
and software. A flexible approach was foreseen and would be worked out from
case to case, e.g. regarding supplies of equipment by local participating
institutions and assistance from JPIMS. After provision of training and
advisory services (typically for periods not exceeding 6 months) and
establishment of appropriate, operating structures and mechanisms inside the
country, IPTMS services would be redirected to another country except for
possible general back-up support. All local costs would be borne by the
country requesting IPTMS assistance.

101. It was expected that over a period of five years, groups and
institutions in at least 15 countries would be strengthened and assisted.
Bach participating country would choose the scientific institution and
enterprise to which the co-operation would be directed. The choice of
equipment and its source would also rest with the participating countries.
The project could thus provide for a variety of arrangements suitable for
different countries.

102. As the result of a UNIDO initiative, a Regional Network for
Microelectronics Co-operation had already been established in Latin America
and the Caribbean (REMLAC). This network could be used to enhance South-South
Co-operation in the scope of the project.

UNIDO programme on microelectronics for development

103. In his paper on The UNIDO Programme on Microelectronics for Development:
Suggestions for Some New Initiatives, the Chairman offered three proposcls for
consideration by UNIDO and developing countries: (1) training projects geared
to the managerial and engineering needs of application sectors listed in table
1; (2) further work along the lines of REMLAC, including regional centres for
software development and training; and (3) projects in which microelectronics
technology upgraded craft-based activities.

104. In most of the sectors identified as socio-economically relevant and
amenable to solutions using microelectronics, the problem was not lack of
highly complex and long-term scientific technological and industrial effort
but lack of managerial and engineering initiatives. 1In addition to
organizational and management competence this meant system analysis and system
design. Here South-South transfer of models for adaption and implementation,
and South-South co-operation in system analysis and design seemed of great
value, Building on training projects such as Project Interact (International
Education and Research for Applications of Computer Technology, a project of
the Government of India), UNIDO could consider other such highly-focused
design-level training projects.
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105. Citing REMLAC and design centres structured around silicon foundries as
appropriate injatives to promote technology-oriented design culture in
developing countries, che Chairman noted that the ability to system-engineer
microelectronics technology-based support called for expertise in hardwvare and
software system design. Another UNIDO initiative could thersfore bring
together regional groups to help them establish regional centres for softvare
development and training, and for design of systems for well-identi:'ed
applications.

106. Use of microelectronics technology to upgrade and modernize craft-based
activies would contribute to improving the quality of life in rural regions.
This required three kinds of input: (1) design competence and design
facilities; modern and more productive tools; and (3) an organizational
framework to link, co-ordinate and provide management support for invidiual
craftsmen or small famiolity groups. Three successful examples that belnded
traditional skills and o_cupations with modern technology were:

o the Prato textile project in Tuscany, Italy linking 10,000 micro-
concerns; .

o Anand Cooperative Dairy in Gujarat, India with a comprehensive data
base on all animals and participating farmers;

o Rubber Industry Smallholder Development Authority in Malaysia with a
data base and computer-aided agricultural planning facility.

107. Communicaticn played an essential role in such schemes and they could be
combined with computerized data banks, design facilities, computer-supported
tools, document preparation and information dissemination services, UNIDO
could consider promoting such schemes in other industrial sectors and services
such as healthcare.

108. A nmmber of project concepts related to the above wre discussed by the
meeting. They are attached as annex II.

IV. AGREED ISSUES

109. Pollowing discussion of the Secretariat paper and presentation of the
participants papers, the meeting agreed that developing countries at different
levels of development would need to take action in one or more of the
following areas. They should also be the target of international co-operation:

o Awvareness--(a) Within a country, what was the target auuience and
vwhat tools could be used to crease awareness? How could producers
and users he sensitized? (b) What role could international
co-operation and UNIDO in particular play? What kind of
demonstration projects could be envisaged?

o Policy formulation--Given that this was essentially a national effort
involving governments, encerprises, research and training
institutions and users, what types of assistance could be given?

o Selection, acquisition and use of hardware and software--gince almost
all of the informatics technology would be imported by developing
countries, what were the factors involved and how could an
organization like UNIDO help?
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Capacity building—To promote local applications in industry and
cther economic sectors, vhat was the scope for indigenous effort and
vhat strategies and tactics should be adopted? On what areas should
capacity building concentrate (for example software as an industry)?
How rould the demand and the supply sides fur applications be
stimulated in an interrelated and dynamic fashion? What were the
skills to be developed (e.g. systems, ASIC design)?
Infrastructure--vhat were the needs in terms of training and research
institutions, facilities for maintenance of hardware and software,
the legal framework, standardization etc.

Within the above framework the following issues were considered of
particular importance:

o

‘“© Q0 0 O

Improving the productivity and efficiency of existing industries and
services;

Improving in particular the efficiency of the small-scale sector;
Promoting technological enterpreneurship;

Software production and applications;

Stimulating public purchesing mechanisms and linking them to
indigenous production and development.

International co-operation activities could address each specific

o
o

o
0

To stimulate it, how could the following be mobilized:

“nterprises in developed and developing-countries;

Research and training institutions in developed and developing
countries;

Professional groups;

High-ranking professionals in their individual capacity.

Consideration of these issues led to the conclusions and recommendations
set out in chapter II.
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List of project concepts

Multi-country pilot project for application of informatics in small and
medium industries;

Technological co-operation of small and medium enterprises between
developed and developing countries in the field of informatics;

Preparation and application of software package for tourism industry in
developing countries;

Subregional informatics resource centres (e.g. African countries and the
Caribbean);

INTERACT- follow-up and promotion of similar projects;

Assistance in establishment of software houses;

Advisory services on legal aspects of software production and purchasing;
Asgistance in maintenance of hardvare based on co-operation between
developing countries and establishment of subregional manufacturing

centres;

Inventory of applications.
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