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1. Following the Third General Conference of UlllDO in J980. a .. jor nev 

p~ogramae of activities was initiated by the Technology Progra-.e of UNIPO 

dealing vith the potentials and iaplications of technological advances for 

developipg countries. Those advances are not only creating n~v industries but 

have substantial iaplications for a nuaber of other industries. The 

convergence of these technological advances itself produces an interaction. 

which in turn bas iaplications for the pattern and rate of industrial 

production io developing countries. Io other words. io planning their 

industrial development and for achieving the Lt .. target.!! developing 

countries have to recognize that the present and coaing decades are likely to 

witness substantial changes to -production patterns oving to the expected 

interplay of the oev advanced technologies. These technologies have pote~1tial 

as well as liaitatioos for developing ~ouotries and it should be part of thP. 

industrial and technological strategy of each developing country to see hov it 

can tap the potential of the nev technologies without being affected by the~r 

Uai tations. 

2. The Fourth General Conference of UlllDO which _ook place in Vienna froa 

2-19 August 1984 included an agenda itea on thL subject of strengthening the 

scientific and technological capabilities for industrial developaent in 

developing countries. Io the debate on this itea attention vas drawn by the 

Secretariat to the changing technological world scene· and the consequent need 

for the developing countries to rectify past deficiencies and to COiie to grips 

·with the nev situation. As technological advances vere expected to affect a 

vide range of industrial sectors. it vaa necessary for each country to reduce 

to a ainiaua the adverse consequences of those advances and to .. xiaize their 

benefits through a selective and different1ated policy adapted to its ovn 

-requireaents. UllIDO's progra ... in aicroelectronics vas commended and support 

vas expressed for pr0110ting the establisheaent of regional and international 

centres f~r selected tecbnolo1ies including the networking of existing 

institution• in the respective regions. Developing countries aay identify gaps 

in existing arrangeacnts with a view to considering setting up national, 

reaional and interreaional fscilittes and netvorkina existint centres 

including research and de,elopment instiLutiona. 

!/ The Second General Conference of UNIDO, held at t.i .. , Peru, in March 
197.5, Ht a uraet of a 25 per cent share of vor~.d industrial production 
for the d.-.elopina countries by the year 2000. 



- 2 -

3. • 1be Conference also recognized that the new technologies will h~ve a 

wide-ranging iapact on industrial develo~nt and endorsed the iaportance of 

strengthening scientific and technolotical capabilities for industrial 

developaent in developing countries; it urged UNIDO to assist developing 

c~untries in building their technological capabilities in different fields of 

technology including the ~etting up of national groups to monitor and assess 

technological trends and the changing international .. rket and proaote core 

groups or institutions.in s~lected technological advances. 

4. tbe concept of promoting specific projects for international 

co-operation aiaed at the betteraent of the life of the poorest of the poor. 

which bad origi~ally.been foraulated at the International Forua on 

Technological Advances at Tbilisi {USSR) in April 1983. was also.presented to 

the Conference. Its objectives were generally supported and there was 

agreement that appropriate technologies including advanced ones should. be 

proaoted and developed to aeet ~rticular needs of a clear urgency to aankind. 

Microelectronics is a suitable candidate technology as it can be beneficially 

.. ployed in health care Ior the rural poor; educational and inforaation 

purposes in decentralized locations etc. 

S. 1be UNIDO programme on technological advances vas designed. in 

particular. to increase awareness through early identification and assessment 

and to promote action at national. regional and international levels regarding: 

(a~ 1be potential and li•itations of various advanced technologies for 

the developing countries; 

(b) 1be industrial and technological capabilities that the developing 

countries need in order to be able to use advanced technologies 

vbere appropriate and feasible; 

(c) The policy action• to be taken by the Goveraments of developing 

countrie• vith reaard to advanced techaolo1ie1. 
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6. In addition to expert group aeetings, studies and current awareness 

bulletins, -pbasis bas been laid on: 

(a) Mobilizing the co-operation of individuals and institutions at the 

cutting edge of a particular technology; 

(b) Proaoting national action by developing countries in teras of 

policies and progr~s in accordance with their conditions and 

requirements; 

(c) Providing technical assistance, as required by developing countries; 

(d) Identifying and promoting developing-country-apecif ic applications 

as also application in various industrial sectors. 

7. Activities have been developed within the fraaevork·of the foregoing 

considerations, bearing ~n aind the nature of the te~hnological advances and 

the type of practical action that would be aost effective-in each case. 

8. 'lbe position in regard to aicroelectronics is described below briefly, 

indicating the activities carried out at international, regional and national 

levels. 

Actions by ONIDO at the International Level 

9. In June 1981 a aeeting of experts was organized on the implications of 

technological advances in aicroelectronics for developina countries. The 

aeeting emphasized the iaportance of actions at the national level relati&& to 

.. nufacture, industrial and other applications, software developaent and the 

foraulation of a national aicroelectronics strateay. Actions at the 

international level were also recommended, includina a continuous 110nitoring 

of observed trends and their iapact on various see~ors and the developaent of 

pilot projects and proara ... s dealina with applications and software. 

' '• 
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10. Following the June 1981 aeeting, a aission of experts visited four 

developing countries in different regions to proa<ite selective applications of 

aicroelectronics and software develo.,.ent. Aa;•rt from reviewing the natir.nal 

situation in the countries visited, the aission recommended an approach to 

aicroelectronics application, including software and suggested llOdels of 

microprocessor application centres and software houses. Also as a result of 

the June 1981 aeeting, certain activities at the regional level were pursued. 

these are described in a later section. 

11. The International Forua on Technological Advances and Development 

organized by UlllDO in Tbilisi, USSR, in 1983 as well as expert aeetings in 

lloscov, USSR (De~eaber 1982), and Dubrovnik, Yugoslavia (June 1983), vbich 

respectively preceded and succeeded it, exaained the subject of technological 

advances and development with regard to specific technologies of vbich 

aicroelectronics vas an iaportant one. A suggestion vas also aade in the Forua 

that an international centre for aicroprocessor applications should be 

established; as a starting point for esaaining the various requests for 

regional and international action, a series of country case studies have been 

initiated, aiaed at the national level, but also to identify the scope for 

regional and international co-operation. It is expected these studies will 

provide concrete inforaation and aeaningful approaches for regional and 

international action. Country studies published so far cover Bangladesh, 

Brazil, India, the Republic of Korea, Pakistan and Venezuela. An overviP.v of 

the aicroelectronics industry in these countries has clso been ~repared. 

12. In an effort to co-ordinate the activities of organizations and 

professional groups active in the area of inforaation technology for 

developaent, the UllDO Secretariat convened a aeeting in Vienna fro:a 21 to 23 

Karch 1984 which brought together representatives of these groups, ideneified 

possible areas of co-operation and conaidered a aechaniaa for keeping autually 

informed and for foraulating joint proaramaes. In addition to representatives 

of orsanizations, selected specialists fro., developin& countries vere also 

in•ited to present their countries' poli~ies and requi~ ... Dts. As a result of 

thh ••Una a Consultative Group on lnforution Technolo&J (COGI't) has been 

established which will aeet periodically to review onaoina activities, 

excban&• experieLee and foraulate joint proara ... s. A directory of these 

aroups and or1anization1 will also be prepa~ed by UllDO which vlll be updated 

as nev oraanizations join COGIT. 
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13. the UlflDO Secretariat has tried to praaote the concept of software as an 

industry and the actions that developing countries could take to proaote that 

industry. the concept has been elaborated through three studies dealing with 

the iaportance of software for developing countries; the approach to software 

development in those countries; and guidelines for softvi:re production. 

Further work la this area would include the praaotion and development of 

software for specific applications of releva~ce to developing countries 

including applications in various industrial sectors. A report on_the 

ca.aercialization of software: aain issues and contractual teras and 

conditions, was prepared and subaitted to the Rinth Meeting of Beads of 

Technology Transfer Registries. through these efforts and by other aeans it is 

proposed to build up a banlt of application sof~ware for the benefjt of 

developing countries. 

14. Inforaation technology, as .covered by the tera •1nforaatics· and 

extending beyond data-banlt systeas and networks to industrial .. nagement tools 

and industrial processes, is in a stage of d~c growth, particularly 

through the use of aicroprocessors. UlflDO co-sponsored a C~nference on 

Informatics and Industrial Development with the Irish Rational Board for 

Science and Technology and Trinity College, Dublin,. in Karch 1981. the 

Conference highlighted the iaportance developing countries attach to 

information developments, which are of subetantial conseque~~e to current 

industrial developaent strategies. URIDO has also brought out a publication on 

inforaatics and industrial developaent.!f 

15. In response to the articulated needs of lleaber States, Ullll>Q. coimenced 

preparatory work for the establisbaent 6f an International Project for 

Transfer of Hicroelectrollic• and Software Tecbnoloay. the concept vas worked 

out by DlfIDO staff and bas been preliaiaarily euained by specialists f r011 

private enterprises and uni•ersities as well as by government officials. 

la1ional Level Activities 

16. AD Expert Group Meetiq for the lconoaic Comaission for Latin Allerica 

and the Caribbean (ICLAC) reaion vas held by URIDO in June 1982 in Mexico, in 

co-operation with Ir.LAC, at vbich the socio-econoaic iaplicatioas of 

!/ ·1nfo111atics for Industrial DeveloP119nt", Development and Transfer of 
Techaolof)' Series Ro. 22 (or document Ro. URIDO/IS.41S). 

' ' ' 
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aicroelectronics advances-for Latin American countries were analysed and a 

Co-operative Latin American Proi~Ullae of Action in the field of 

aicroelectronics rec0111aended. 

17. AP. a step in this direction a Latin American Microelectronics Network 

including the Caribbean (llEMLAC) vas proposed following a high-level expert 

teaa aission to Venezuela in 1983. At the request of the Governaent, the 

experts looked at the facilities of an existing national institution in 

Venezuela with a view to upgrading it with URIDO's assistance to becoae a 

nodal point for the proposed network. At a aeetiog which took place in June 

1985 in Caracas, Venezuela, IEllLAC ws established and a progrU11ae of 

co-operation aeong the participating countries vas initiated (see also 

paragraphs 23-25). 

18. A syaposiua on Microelectronics for Productivity held at Nev Delhi in 

April 1983 and co-sponsored by URIDO requested UNIDO \:o take the lead in the 

pr090tion of the establisheaent of an Asian Centre for Electronics. National 

level studies in selected Asian countries have been undertaken to ascertain 

the needs for regional co-operation. 

19. URIDO bas also co-operated with the Econoaic and Social Comllission for 

Vestern Asia (ESCWA) in the preparation for and conduct of the Expert Group 

Meeting on the Developaent of Microelectroni's in the ECWA region, 

4-7 March 1984, ~ait. lec--ndations aade at that aeeting·requested UNIDO, 

inter alia, to look into the possibility of establishing a silicon foundry 

with design facilities in the ECWA regioP. A URIDO consultant undertook a 

preliainary aission in Deceaber 1984 which has been followed up by an in-depth 

stu4yl/ of aicroelectronics facilities and cababilities in the countries of 

the re5ion to assess the scope and potential in th• region for design and 

fabrication of custoaized integrated circuits (ICs). 

20. AD !SCWA/URIDO vorkahop on a re1ional silicon foundry and desi1n centres 

vas jointly organized with the Gover .... nt of Alaeria and held at Sidi lel 

Abbas on 27-29 January 1986. The vorkahop a1reed on the aain conclusion 

contained in docuaent UNIDO/IS • .583 that the establishment of a reaional 

1ilicon foundry cua de1i1n centres vith a network of natioDAl centre• should 

be puraued in an evolutionary aanner. Recommendations vere aade f~r 

}./ DocU11ent UNIDO/IS.583: ·silicon Foundry and Desian Centre• in the Arab 
~aion: I11ue1 and Approache1·. 
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establishing design groups and the iapleaentation of a aulti-chip project; 

...-rket studies for application-specific integrated circuits; a feasibility 

study frr one or two pilot-plant-level silicon foundries in the region; and 

upgrading the tvo ezisting bipolar facilities to serve the purpose of regional 

co-operation. The Arab Fund for Econoaic and Social Developaent and the Arab 

Industrial Development Organization ezpreaaed concrete interest in financing 

certain follow-up activities such as the feasibility study for the pilot 

silicon foundry; .. rket studies as veil as a project for an Arab aulti-chip. 

UllIDO will also support the national workshop organized by ESCVA on Computer 

applications, on 26-29 Karch 1986 in Baghdad, Iraq. 

21. In regard to Africa, UlllDO co-spouored with URCSTD, OAD and ECA a 

meeting of African scientists on the iaplications of new technologies in the 

iapleaentation oi the Lagos Plan of .Action and the programae for the 

Industrial Development Decade for Africa. The aeeting was held in Mbabane, 

Swaziland, from 22 to 26 October 1984. 

22. A national aeeting on applications of aicroelectronics and software was 

organized by URIDO in ltenya and took place from 18 to 23 February 1985. 

Representatives from countries of the region such as Ethiopia, Sudan, . 
Tanzania, Uganda and Zaabia attended. 

23. The Regional Meeting for the Initiation of a Regional Network for 

Kfcroelectronics in the !CI.AC Region (REMLAC), organized by URIDO in 

co-operation vith the Sisteaa EconOllico Latinoaaericano (SELA) and the 

Economic Coaaiasion for i..atin America and the Caribbean (ECLAC) was held at 

Caracas on 3-7 June 1985. Representatives from eight countries in the region, 

viz, Argentina, Brazil, Cuba, Guateaala, Jaaaica, Mexico. Peru as vell as the 

boat country Venezuela participated. Representatives from the Junta del 

Acuerdo de Cartagena (JUNAC), the Latin Aaerican Techaoloaical Iaforaation 

.. tvork (IITLA), the Caribbean Induatrial Research Institute (CAIIII), the 

Iateraatioul De·Hlopaent lesearch Centre (IDIC) and the Iateraov•r-ntal 

.,reau of Iaforutics (III) attended as ob9ervers. 

24. 'lbe aeetiq unaniaously aar .. d on the structure •• well •• vork 

proar- of 11111.AC and.the network•• Htablished on a pilot nsia H from 

7 Jae 198.5 for a period of six years. 'lbe detailed conclusions and 

rec-ndauou adopted by tbe .. uaa are •• follow: 

111 
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25. The country representatives agreed that the institutions Indicated by 

their governments in sub-paragraph (e) below shall perfora functions as the 

Regional Hetvork for Microelectronics for Latin America and the Caribbean 

(UKLAC) on the follov!ng basis: 

(a) The network Is established on a pilot, inter-institutional basis 

fr• 7 .June 1985 for a period of six years or until it acquires an 

intergovernmental personality, whichever is earlier. 

(b) The overall objective of the network is to carry out joint 

activities with the aia of etreagthening technological capabilities 

in aicroelectrontcs in the patticipating countries individually and 

collectively, in order to apply the technology for aeeting their 

specific needs; 

(c) Participation in the network is open to all countries in ti1e Latin 

American and Caribbean region. The following countries represented 

in the aeeting vtll be the initial aeabers, i.e. Argentina, Brazil, 

• Cuba, Guatemala, Jauica, Mexico, Peru and Venezuela. The Meting 

called upon other countries in the region to join the network; 

(d) The network will c•prise of, and o~rate through, national nodes, 

(i.e. national centres or groups) in the ae11ber countries. There 

will be only one node per country acting as the focal point and 

other local entities should link up to the network through the 

national node. National nodes aay have different functional 

characteristics, but typically would include R+D and applications 

capabilities; 

(e) lapresentatives from some of the participating countries have 

indicated their national nodes as follows: 

Araentina: letional llectronics Proara~, Sub~ecretariat of Inforaatics 

and Develo,..nt 

Brasil: Instituto de Microelectronics do Centro Technologico para 

Inf oraatica 

Cuba: Centro Cient{fico Tfcnico 



Guataala: 

.Jauica: 

Mexico: 

Peru: 

Venezuela: 
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Secretaria General de Planifica~ion Ec~nomica (SEGEPLAH) (in 

the firat iastance) . 
Rational Ca.puter Centre 

lnatituto de Inveatigaciones Elictricas (in the first instance) 

Inatituto Racional de Investigaci6n Technol6gica Industrial y 

11oraaa Tfcnicas (InB'l'EC) 

Funclaci6n ln5tituto de lngenier!a 

26. Following t~ aeeting establishing IP.III.AC, a URDP-funded regional 

project for atrengtbeoing aicroelectronica infrastructure and capabilities in 

llMLAC ... ber couctriea will start in 1986. The .. in objectives of the project 

are: atrengthening capabilitiea in couatriea at earlier stages of 

aicroelectronics developaent; exaaining national and regional aprlication 

possibilities in selected ind"&Strial sectors; atrengthening capabilities in 

the acquisition of hardware 4nd aoftvare~ 90nttoring technology and 88rket 

trends in aicroelectronics for policy foraulation and decision .. king; 

atrengtbening design capabilities, including aulti-chip design and 

fabrication, and est&blislment of silicon foundries; and establishing and 

strengthening seaiconductor .. nufacturing capabilities in the region. 

27. Initially, UNIDO fielded an expert who visited the nodal points in all 

••ber countries of REMLAC, i.e. Argentina, Brazil, Cuba, Guateaala, Mexico, 

P~ru and Venezuela, to identify national activities aiaed at strengthening 

negotiating capabilities in the acquisition of hardware and software. Another 

1uggeated el.ant of the ll!KLAC progra..e relate• to the aulti-project chf.p. 

UllIDO has approached high-level 1cienti1ts and technologi1ts in order to 

obtain their vieWI on the aulti-proj~ct chip activity for REMLAC. The general 

view va1 that the aulti-p~ject chip activity would be a very interesting 

ezerci1e for Latin America and could be the ba1i1 for 1trengthening 

technological capabilitie• in ~tin Allerica in the field of design of cu1t011 

and seai-cu1te111 chip•. In order to aa:her preliainary inforaation about 

po11ible Latin-.AaericAn co-operation in thi1 activity a que1tionnaire bas been 

prepared by UlfIDO and 1ent to all focal point• for reply. 
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Rational Level Activitie. 

28. At the national level. apart froa the state-of-the-art studies 

cGmlllissioned. the UNIDO Secretariat bas been assisting the Mexican Governaent 

in setting up a peraanent national teaa to aonitor technological advances 

through a project financed by the UMFSSTD. Under this project a national level 

workshop was held. 'lbereafter three experts specifically looked at the 

aicroelectrollics industry in itR several aspects and suggested. in the light 

of th~ technology trends in the world. the actions that the Mexican Govern11ent 

could pursue. 

29. A nuaber of technical assistance projects are being iaplea..~ntel by UNIDO 

in this field and an illustrative list of these projects is in Ann~ I. 

30. Other activities in this field include: support to a tra,ning workshop 

in Brazil; studies on bioaedial applications and power deviceR prepared on the 

basis of that workshop; a pilot project for a rural development inforaation 

system in the state of ICarnatata. India. and a field study on computerization 

of saall-scale sector industry in India. A national workshop on selected 

aspects of inforaation technology vas held in Argentina in March 1986. 

cosponsored by UNIDO and IDRC. UNIDO also assisted in the organization of a 

·..ational Workshop on Microelectroni~•. Port-of-Spain. Trinidad and Tobago. 

1~12 February 1987. 'lbe workshop identified priority areas of 

aicroelectronics and software applications in the country and issued 

recom1endations for future development. 

lelevant Publications Issued by UNIDO 

31. 'lbe iapact of aicroelectronics bas been looked at in UNIDO's programiae 

of industrial studies frOll the point of view of restructurina world industry~ 

Tvo studies have been completed: •The iapact of aicroelectronics on the 

international economic settina: the case of computer-aided design",~/ 

•1estructurin1 world industry in a period of crisis - the role of innovation: 

an analysis of recent developments in the seal-conductor industry" • .!/ 

4/ UNIDO/IS.297 It UIIDO/IS.285 



- 11-

32. A quarterly bulletiu, the IUcroelectronics llouUor, haa been published 

by the Technolo11 Progr._ aiuce Jauuary U82 to create awrenesa mad pro•ide 

current iDforuUou to a target audience of polic~r• • acieatiata aud 

technologist•, particularly in de•elopiaa countriea. A aur.ey of technological 

aud •rket treads duriaa 1982 - 1913 baa beeu publialaed by tbe lloaitor.6/ A 

apecial auppl..ent re•ieving de-welopmenta ia flezible .auuf acturing ayat ... 

(l'llS) ws publiahed iu February 1915. 7 / A reriev of tbe atate-of-tlle-art of 

Gallim-ArHDide ~esearch 1a coutaiaed in ta .. •· 15 of tbe Monitor. 

33. A caaprehenai•e liat of document• ,.bliebed eo far by tbe Tecbnolo11 

Progr- of URIDO with regard to aicroelectronic• 1• attached u Annex II. 

!f UlflDO/IS.438 

1J UlflDO/IS.539 



- 12-

AIOIEX I 

List of Selevant 0perational Teclmical Assistance 

Projects I!plemented by 111IDO 

WWWial 

Bulgaria 

lul.garia 

lulgaria 

Bulgaria 

Cbiaa 

Dellocratic People'• 
Sepublic of loru 

O..OC:ratic People'• 
lapublic of loru 

lDclia 

India 

India 

India 

'f'IP/ALl/84/001 

DP/IUL/81/002 

DP/IUL/81/008 

DP/BIJL/82/001 

UC/IUL/84/117 

DP/CPR/80/0SO 

DP/Dll/79/003 

DP/Dll/84/001 

DP/IllD/81/025 

DP/IllD/82/033 

DP/IllD/82/034 

DP/IllD/84/0lS 

PROJECT TITLE 

Electronic ioatrumentation, 
automation and process control 
develoJ19eDt 

Strengthening of the Institute for 
Industrial Cybernetics and Robotics 

'Bumerical Control/Coaputer Aided 
llanuf acturing C•C/CAK) 
lletalvorking Developaent Centre' 
(phase II) (related to 
UC/IUL/84/196) 

Automated Production 
Instrumentation Centre (A.P.I.C.) 

Assistance to the introduction of 
ucroelectrooics in industry 

Training and development of 
ucro-coaputer fYBteas application 

Establis-..ent of a pilot plant and 
trainft. -:entre for bipolar 
digital integrated circuit• 

Development of numerically 
controlled uchioe-tools 

Development of ucroprocessor 
based agro-dairy iastrument• 

Coaputer aided desian programme 

Appropriate aut011ation promotion 
progra-

S..iconductor devices and 
electronic su~-•Y•t .. • for 
transportation 
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India DP/IRD/84/030 

Iraq SI/DQ/8S/804 

llepublic of Korea DP/'ll&/82/026 

llepea'blic of Korea DP/'ll&/82/031 

Turtey t.P/TIJl./85/002 

Venezuela UC/VEll/86/190 

llegional DP/ILA/86/003 

Interregional UC/Ift/84/261 

Microprocessor application 
engineering progr-

Introduction of a computerized 
•intenance syat- in textile 
industry 

llecbanical engineerina ca.puter 
application (llECA) progr..-e 
(application of CAD/CIJM techniques 
in aecbanical industries) 

llumerical control centre 

Aaaistance in establishing a 
CGllpUter aided design/cemputer 
aicled •nufactarina (CAD/CAM) 
traimna progr- at Gazi 
University 

Assistance in upgr•ding Fuudacion 
lnstituto de Ingenieria 
(Venezuela, Caracas) 

Preparatory assistance for a 
regional project fo~ strengthenina 
aicroelectronics inf~astructure 
and capabilities in llEMLAC member 
countries 

Technical co-operation between the 
Institute for Induatrial 
Cybernetics and Robotics 
(Bulgaria) and the Instrument 
Design, Developaent and Facilities 
Centre (India) 
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List of Doc-DU Published by tbe UlltDO Tecbaology PrO&HW OD the 

1Pelicatioaa for :0.Telopi• Coaatries 9f Mvancea in IUcroelectrollics 

!Dert Groop lleet19 oa 1-licatioaa of Tec:lmoloaical 
MYWa in IU.cnelectroaica for Dnelopi• Countries, 
....... 10-12 .... 1•1 

lmDO/IS.246 
aad Corr.I 

lmDO/IS.242/ 
lteY.l ... 
Corr.I 

Iaplicatfoaa of Jlfcro-Elec~roaics for Developing Couatries: 
A Prelimury Oftniev of 1 ... s 

a.port ca llrcuaae of View with Bspena oa the Iaplicationa 
of Tec:lmol91ical MYances la llicro-Electroaics for Dnelopiag 
Coma tries 

mDO/ECLA !!pert Group l!etiaa • I!plicatioas 
of 111.croelectroaics for DeYeloping Countries, 
llaico, 7-11 J1IDe 1912 

ID/VG.372/1 

ID/VG.372/2 

ID/VG.372/3 

ID/VG.372/4 

ID/VG.372/5 
and Corr.I 

ID/VG.372/6 

ID/VC.372/10 

ID/VG.372/11 

ID/VG.372/12 

ID/VG.372/13 

Prospects of Hicroelectroaics Application in Process and 
Product Develop.eat in Developing Countries by llichael ladnor 

llicroelectrollics and Goven111eat Policies: The Case of a 
Developed Country by Ernest Braua, Kurt Bofnaa and Ian Miles 

llicroproceason and Productivity: Cashing in 0\.:- Chips by 
8obert T. Lund 

llicroelectronics and Telec01111UnicatioDS in Latin America by 
Edgardo Galli 

llicroelectrollics: Its Iapact ancl Policy laplications by 
Juan P. lada 

Potential Applicatioas Suitable for Microprocessor 
laplementationa: Some Illustrative Possibilities by James 
Oliphant 

Elements for the Por.ulation of a legioaal Progra..e of Action 
in the Area of Microelectronic• by C.rlo• Aauirre and loberto 
Heredia 

Telec01111UDicatioas ancl IUcroelectronics: Solle Observation• by 
E. Galli, M. Velch ancl ll. Berrera 

The DeYelo,..nt of Microelectronics in Argentina by 
O. Pilipello ancl ll. Sagarzazu 

Cultural A8pect1 of Microelectronics Techoology by Carlos 1.Z. 
Mamaaa 



ID/VG.372/14 

ID/VG.372/15 

ID/VG.372/16 

ID/VG.372/17 
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Microprocessor Applications and Industrial Developaent by 
lobert T. Lund 

Microelectronics and the Developaent of Latin America: 
Problems and Possibilities for Action by ECLl./URIDO Joint 
IDduatry and Technology Division and Eugenio Labera and Hugo 
Bochtef f 

Microelectronic• in Peru. Country Monograph by R. Herrera 

Report, UllIDO/ECLA Expert Group lleeting on 1-plicatiom of 
Microelectronics for the ECU. Region, llezico City, llezico, 
7-11 .June 1982 

Diacuaaion lleetiD& on lnfor11ation Technology for 
DevelOJ!!!Dt, View, Auetria 1 21-23 llarch 1984 

ID/VG.419/1 

ID/VG.419/5 

ID/VG.419/6 

ID/VG.419/7 

ID/VG.419/8 

ID/VG.419/9 

ID/VG.419/10 

ID/VG.419/11 

ID/VG.419/12 

ID/VG.419/13 

IU.croelectronica Applicatiom for Developing Countries: 
Preliainary Issues for Concertetd Action 

COllaonvealth Secretariat - COllaonvealth Science Council: Ai.as 
and Activities by ~eter Hutchinson 

Activities of the British CGaputer Society's Specialist Group 
for Developing Countries by J. Sherif 

SOiie Activities Related to Microelectronics in Developing 
Countries by Ward Morehouse 

Microcoaputer Processes at Vita: An Overview by Cary L. 
Garriott 

IDformation Technology in Argentina. Rational Policies and 
Reeds by Edgardo Cohen, Andrea o.J.trult and Alberto Godel 

Centre tfondial lnforaatique et Resaource Buaaine: 
International Actions by J. Todd Siaonda 

lnforaation Technologies for Developaent: Ongoing Research at 
the Research Policy Institute by lo Goeranaaon 

Some Thoughts on Sharing Inforaation for Inf oraation 
llanaa-nt by Judy Brace 

Report, Meeting on lnformatioa TecbDology for Development, 
Vienna, 1984 

.. tional lleeti!!I oa Applicatioaa of IU.croelectroaica 
and Software, lairobi 1 lenra. 11-23 Pebruary 1915 

ID/VG.437/1 

ID/VG.437/2 

Developaent of Electronics in Tansania by Octavian S. Mageni 

Develo11119nt of Electronic• in Ethiopia by Getachew Degef u 



ID/VC.437/3 

m/VG.437/4 

ID/VG.437/5 
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IUcroelectronica and Inforaatics Policy for Develop.ent in 
Kenya 

1'be Prospects for Software Production in Developing Countries 
by Beraann IOpetz 

IUcroccmputera and the District Focus for Rural Development in 
Kenya by Cany L. Garriott 

legional Meeting for the Initiation of • legional 
lletvork for llicroelectroa:lc& in lhe !Cl.AC legion 
(111111.AC), Caracas, Venez.ela, ~-7 June 1985 

m/VG.440/1 

ID.'VC.440/2 

ID/VG.440/3 

ID/VC.440/4 

ID/VC.440/5 

ID/VC.440/6 
and Add.I 

ID/VC.440/7 
and Corr.2 

ID/VC.440/11 

ID/VC.440/12 

UIIDO/IS.230 

ID/VG.384/5/ 
In.I 

ID/VC.401/6 

1'be Dae of Public Pwrcbasing as a Tool to Develop 
Tecbnolasical ec.,etence in Microelectronics by E. Lalor 

Telecommuaications and Information Technology in Latin 
America: Prospects and Possibilities for Managing the 
Technology Cap by Hike Hobday 

Proposed Structure of the legion.al letvork for 
Microelectronic& in the ECLAC legion 

Same Considerations on the Content and Modalities of a 
Programme of Work for IEMLAC 

lesearch and Development in Microelectronics in Argentina, 
Brazil, Mexico and Venezuela by C. r. de la Carza 

leport on the URIDO Mission Preparatory to the E&tablishaent 
of a legional Systea for Microelectronics in Latin America 
(IEMIAC) by C.F. de la Carza and M. Octavio 

Government Policies for the Data Processing Industries in 
Argentina, Brazil and Mexico by Hugo llochteff 

Approach to legional Microelectronics Co-operation Progra..e 
by S. Vajnberg 

leport, legional Meeting for the Initiation of a legional 
letvork for Microelectronic• in the ECLAC legion (llKLAC) 

Techooloaical Perspecti•e• in Machine Tool Industry vith 
Special leference to Microelectronics Applicati~n• by 
s.11. Patil 

Microelectronic• and De•elopina Countries: Towards an 
Action-oriented Approach 

SOiie Couideratiou about a Practical Approach to the 
Da•elopment of Technical Infra1tructure for Microelectronics 
by C. r. de la Carza 
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UlllDO/IS.338 
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UNIDO/IS.439 

UNIDO/IS.440 

UIIDO/IS.444 

UNIDO/IS.445/ 
Rev.2 

UIIDO/IS.446 

UIUDO/IS.489 

UllIDO/IS.500 

UllIDO/IS.511 

UllIDO/IS.522 

UlfIDO/IS.526 
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Division Doc1111ents 

Prospects of Microelectronics. Application in Process and 
Product Development in Africa by Michael ladnor 

Proceedings of the First Meeting on Co-operation between 
Scientific and Industrial Sectors in Microelectronics held at 
Mexico City. 14-15 June 1982 

Microprocessor Applications for Developing Countries by Jaaes 
Oliphant 

Probleas of Sof tvare Developaent in Developing Countries 

The Iapact of Microelectronic• oo lio.edical Applications in 
Developing Countries by C.L. Claeys 

Informatics for Industrial Development by Richard J. Nolan 

Technology and Market Trends to the Production and Application 
of Information Technology by John lesaant 

Guidelines for Software Developaent in Developing Countries by 
I.. Naraaillhan 

Guidelines for Software Prod~ction in Developing Countries by 
R. K.opetz 

A Silicon Foundry to Service Developing Countries' Needs: A 
Preliainary Approach by the UlflDO Secretariat 

'lbe UlflDO Progra ... of technological Advances: Microelectronics 
by the UlfIDO Secretariat 

Software Engineering: A Survey by V. Turaki 

State-of-the-Art Series on Microelectronic& 
No. 1 Venezuela 
No. 2 India 
No. 3 Republic of Korea 
No. 4 Pakistan 
No. 5 Bangladesh 

Overview of the Microelectronics Industry in Selected 
Developing Countries by S.E. Lalor 

'lbe Brazilian Telecommunication Industry: Accumulation of 
Microelectronic Technolo11 in the Manufacturing and Service 
Sectors by Mike Hobday 

Mid-Decade leviev of the Iaplementation of the Vienna 
Proarame of Action by Y. layuda .. 

Survey of Gover1111ent Policies in Inf oraatica 



UNIDO/IS.529 

UR1DO IS.531 

UlllDO/IS.539 

UllIDO/IS.542 

UlllDO/IS.546 

UlllDO/IS.550 

UlllDO/IS.553 

UlllDO/IS.554 

UlllDO/IS.574 

UlllDO/IS.583 

UlllDO/IS.597 

UNIDO/IS.605 

UNIDO/IS.609 

UNIDO/IS.619 

UNIDO/IS.624 

UIIDO/IS.625 
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The UlllDO Progra.ae on Microelectronics: An ~lytical 
Perspective by R. Rarasimhan 

Technology Monitoring in the inforaation Technology Sector in 
Argentina by S.E. Lalor 

Flexible !anufacturing Systems - An Overview by John Bessant 

Optical Fibre Production by E. Bonek, B. Furch and B. Otruba 

The Brazilian Microelectronics Jndust~y and it& Relationship 
with the eo..unications Industry by S. Wajnberg 

Guidelines on Application of Kicro-CO.puters in Mineral 
Processing Laborator1: Tech.~ical Data for Deteraf.ning the Fair 
Price of Ores in Developing Countries by P. Gedo 

Role of National Planning in Science and Technology Means for 
Changing the Technological Doainance of Industrialized 
Countries/COllllents on experiences in selected countries by 
Jon Sigurdson 

Guidelines for the Formulation of a Basic Policy and 
Development Plan for Science and Technology by Byung Sup Choi 

Trends in Comaercialization of Software in Developing 
Countries by Carlos Correa 

Silicon Foundry and Design Centres in the Arab legion: Issues 
and Approaches 

Guidelines for the Establishaent or Redesign of Industrial and 
Technological Information Services System, Including Selection 
of Software a~d Hardware by J. Bankovski and A. Wysocki 

Guidelines for the Formulation of National Industrial and 
Technological Information Policies - Based on Indian 
Experience by N. Seshagiri 

Applications of Pattern Recognition and Image Processing .to 
Industrial Probleas in Developing Countries by T:.TA Research 
Development and Design Centre 

A Review of the State-of-the-art of GaAs 
lesearch by Christopher M. Snowdon 

Design and Production of Microelectronic Systeas and 
Coaponeots by T. D.ue and O. Hanek 

leport of Lhe Workshop on 1ea1ooal Silicon Foundry and Design 
Centres in the Arab Countries by UIIDO secretariat in 
co-operation with Econoaic and Social Collllission for Western 
Asia (ESCWA) 
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Tectm~lon Trends Serie.;: Ro.'". 
Selected Aspt:cts of Microelectronics Technology and 
Applicattons: Custaa and Seai-custaa Integrated Circuits 
by Jon Sigurdeon 

Technology Trends Secies: No.2 
Selected Aspects of Microelectronic Technology and 
Applications: Numerically Controlled Machine Tools 
by Jon Sigurdson 

UllIDO/IS.633 Integration of Industr~.al and Technology Policies in .Japan: 
A Prelillinary View by Jon Sigurdson 

OllIDO/IS.641 A Collpendiua of Technology Plans and Policies in Selected 
Developing Countries by K.S. Kanthi 

IPCT.15 (SPEC) Strengthening Negotiating Capabilities in the Acquisition of 
Hardware and Software 

IPCT.30 (SPEC) Computers in the Meat Proceasicg Industry: A Case Study of 
Application and laplementation Experience in a Developing 
Country by Antonio A. Pardo 

IPCT.31 (SPEC) Technology Trends Series: Ro.4 
The International Telec~nications Industry: The lapact of 
Microelectronics Technology and laplications for Develo~iog 
Countries by Michael Hobday 

IPCT.33 (SPEC) Technology Trends Series: Ro.3 
Global Trends in Microelectronic Components and Computers 
by len Guy and Eric Arnold 

IPCT •••• {SPEC) Teras of Reference for the Establisbaent of Silicon 
Foundries/Design Centres by O. Hanek 

IPCT •••• {SPEC) Expert Systeas: Prospects for Developing Countries 
by Anil l. Jain 

IPCT •••• {SPEC) Organization and Modalities of Software Production 
by Bans-Jochen Schneider 

IPCT •••• {SPEC) Proposal·for an International Centre for Microelectronics 
Applications and Software by a. Schvare 




