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The ideas contained in this note on the proposed structure of the 

Regional Network for Microelectronics~/ in the E<:I.AC Region (REMLAC) have 

evolved over a period through: the UNIDO/ECLA :::xpert Group Meeting on 

Microeletronics in Latin America in June 1982; exchange of views by UNIDO 

staff mecbers with policy makers in several countries in the region; the views 

of a group of three eminent experts who visited Venezuela in November 1983, 

and elaborated the idea of the network; and the findings of an expert mission 

which iiscussed the idea of the network with policy makers in Argentina, 

Brazil, Mexico and Venezuela. The note incorporates the findings of the 

experts on an appropriate structure for the network. 

Before discussing the proposed structure, it is necessary to take note 

of the background, in particular the Latin American context and the nature of 

the microelectronics industry. 

Background 

The Latin American and Caribbean region accounts for some 50 per cent of 

the industrial production of the developing couflcries. Some of the countries 

in the region have a relatively developed indust1·ial structure and have also 

started exporting manufactures. The advent of microelectronics is therefore 

of particular relevance to Latin America and has implications for the 

development of the region and its competitive ability in international trade. 

It can he said that the question before the Latin American countries in regard 

to introctuction of microelectronics is not whether they should introduce it 

but rather how. The UNIDO/ECLA Expert Group Meeting on the Implications of 

Microelectronics for the ECLA Region, held in June 1982, was decidedly in 

favour of taking a positive and dynamic approach to the introduction of 

microelectronics technology in the region within a long-term perspective and 

based on an integrated strategy which would maximize the potential of 

microelectronics for unique developini country requirements. The 

opportunity-coat of not introducing the technology was considered obviously 

too high. 

~I As defined, for this purpose, as a broad term to cover developmentB in 
computing, systems analyaiE, telecommunications and microelectronics. 

• 
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The present state of the electronics industry and the introduction of 

microelectronics in the region varies as between countries and in regard to 

the depth of capabilities acquired. One of the earlier introductions 

ofmicroelectronics was t~rough imports of computers and related systems. It 

gave rise to problems of excessive imports, underutilization of capacity, 

maintenance difficulties and lack of software. Based on the experience in 

this respect, several countries in the region have found it necessary to 

establish informatics departments or secretariats to regulate the purchases of 

computers. Some countries, like Brazil and Mexico, have also started 

production of 

been adopted 

mini and microcomputers. 

in telecommunications and 

Applicatfons of microelectronics have 

a number of industries such as 

petroleum and petrochemicals, chemicals and automotive industries. A number 

of research groups or centres have been established, though the research 

pertains more to hybrid circuits than to integrated circuits. Given the 

dynamic state of the technology and its potentials and implicatio"s, obviously 

far more work has to be done. Recognizing this, the UNIDO/ECJ.A Expert Cro•Jp 

Meeting on Microelectronics recommended the initiation of a Latin American 

Programme of Co-operation in Microelectronics. 

Taking into account the recommendations of the Expert Group Meeting, the 

continuing interest expressed by several countries in the region foe 

networking and co-operation activities and the urgent need for regiondl 

co-operation in this dynamic industrial and technological sector, the time is 

considered ripe for the establishment of a Regional Network for 

Microelectronics in the ECLAC region (REt:t.AC). The substantive el~ments which 

should go into the establishment of the networ\ already exist. 

The UNIDO/ECLA Meeting spelt out tho11e elements as follown: "The meeting 

resolved that a Latin American Programme of Co-operation in ~icroelectronics 

should be initiated. It recommended that for this purpose IJNIDO and ECLA in 

c,_-operation with other conce~ned organizations should elaborate the Programm~ 

on the basis of discussiens with interested g~vernments and institutions an~ 

ascertain their needs and priorities in diff~rent oectors. The programme 

should have regard to co-operation in areas such as early identification and 

assessment of technological advanc~s in micro~lectroni~s; exchange of 

information and co-operation in regard to public purchases; rhe establishment 

or exp3nsion of plants for the design and production of microelectro·1ic 

c•Jmponents and all interface eleaents; identification of application 
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possibilities in critical and priority sectors relating to domestic and 

external markets, specialized "centres of excellence" to promote and carry 

outresearch and development and applications including centres in industry or 

working in close co-operation with industry and networking of such centres; 

conduct of feasibility studiea, training of manpower and reversal of brain 

drain; socio-economic assessments of the impact of the technology etc. The 

programne will evaluate and identify formulas for t~e promotion of F&~ with 

specific relation to mechanisas of public policy. Under the overall 

programne, several regional co-operative projects in specific subject areas 

should be elaborated. In addition, interregional possibilities should a!so be 

examined and evaluated with a view to establi.shing co-operation agree:a:?e .. ts. 

The· Prog1a111111e should fully take ~nto account existing institutilnal 

capabilities and ongoing efforts in the region so as to avoid duplication and 

enhance its effectivenes". More or less the same activities were also 

identified as elements of a Latin American Progra111111e of Co-operation which was 

recommended by the Second Meeting of high-level goverr.mental experts in the 

field of science and technology, held by the Sistema Economico Latinnamericano 

(SELA) in May 1984, later supported by the Tenth regular meeting of the 

Consejo Latinoamericano in October 1984 (Decision No. 200). REMLAC would be 

the instru•ent thr~ugh which the elaboration and implementation of 

co-operative prog1a111111es can be effected. 

While the activities indicated in the previous paragraph are in terms of 

functions, the wide range of microelectronics technology should also be taken 

into acconrt. The microeiectronics technology can be broadly thought of as 

~overing the following areas of specialization: 

1. Deaign and fabrication of IC devices (digitals); 

2. De•ign and fabrication of IC circuits (LSI/VLSI); 

3. Design and fabrication of thick- and thin-film hybrids; 

4. Desig11 antf fabrication of IC microwave devices and circuits; 

5. Design and fabrication of opto-electronic devices and circuits; 

fibre optics and r~lated technology; 

6. Power devices, SCR's etc.; 

7. Photovoltaic and •~lar cell technology; 

8. CAD tor JC and hybrid technologies; 
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9. ~icroelectronics applications: customized sub-assemblie6 and 

systems; related application and system software generation; 

10. Materials technology for microelectronics. 

The spectrum of specialized sub-technologies presented above is a 

design-intensive one. It is also a very capital-intensive technology if one 

wants to make a significant impact in terms of realizing products, services 

and applications. It would be unreasonable to expect a single organization or 

even a single country in the region to be able to master all the facets of 

this technology. In the context of m~eting Jeveloping countries' needs this 

is an ideal technology for promoting horizontal linkages among the developing 

countries in the region resulting in the creation of a regional network of 

speciaitzed centres assisting one another with their complementary strengths. 

In the Latin American region, it would gppear that significant strengths 

have been built up in one or more of the earlier mentioned facets by at least 

four countries: Argentina, Brazil, i•exico and Venezuela. Detailed 

investigations would undoubtedly have to be m=!de to establish in which aspects 

specific strengths in this technology have been already built up by each 

country. Brazil seems to have made major investments in mastering facets (1) 

and (2) and possibly others. In Argentina, too, significant steps seem to 

have been taken to master IC technology a·: the pilot plant production level. 

In microelectronics applications, major efforts seem to have gone into meeting 

demands in the bioengineering and medical electronics areas. In Mexico 

considerable emphasis seems to have been placrd on microelectronics 

applications in the communication areas and in software generation. 

In Venezuela, the Fundacion Instituto de Ingenferfa is engaged in a 

broad range of microelectronics activities centred on ~he following facets of 

the technolorr: hybrid circuits, power devices, fibre optical devices, m1cro

electronics applications in process monitoring and control (especially 

aluminium industry), applications f~ data acqui•itf~n, monitoring and control 

of oil production and refining, networking of microprocessors and specialized 

data-acquisition devices. digital ima~e processing application in the oil 

•ndustry and other applications in exploiting solar energy. Also in other 

countd211 of the I.attn Amerfr.an and Caribbean region there are several 

institutions being active f~ the microelectronics field and advantages in 

creating a scientifir and technological co-operation among all those centres 

an~ organizations are •vid~nt. 
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Structure ~f the network 

The main idea of the network can be summed up in the expression 

"increase in collective self-reliance". Such a network would li"lk together 

scientific and technological capabilities, hitherto rlispersed, which would 

find it easier to gr~• together and to keep in the forefront of international 

developmer.t in this field as well &:~ to reuder necessary services and 

introduce innovations in their respective countries. 

The essential function of the network will be the estahlishment of 

effective mechanisas for flows of information and organizatior. of events among 

its members which will facilitate the carrying out of co-operative activities 

and keep its members informed not only of their own activities but also the 

international trends in this field. It is advantageous that the network does 

not establish a new secretariat. The nodes which host the perioiical meetings 

of the network could function as 1ts secretariat, as ~xplBined later. 

Flexibility, structural as well as organizational, is suggested in the 

creation and operation of the network. It is assumed that any form of 

co-operation advantageous to the partners may be established within the scope 

of the network. The co-operation may be bila'e~al as well as multilateral 

provided that the information concerning substance of co-operation will be 

available to all participants of the network and any interested participant 

may join an already established co-operation arrangement. 

It ts proposec.' that R" ,,. be organized from June 1985 as a pilot 

project. It could opecate on this basis for six years. After this ?eriod a 

detailed ~valuation may b~ performed and decision• on its future reached. 

Tlti1 does not iaply that during the operation•l period no evaluation wi~l be 

performed. On the contrary, it is expected that all activit!es of the network 

will be periodically evaluated at the annual aeetings of its p~rticipants. 

The aain eleaents in the network would bes 

1. The objectives pursued 'by the network members through the 

functioning of the network. A •~t of 1.ong-ter,;i objectives should 

be carefully spelled out when creating the network and should gair. 
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the agreement of the initial members. It should be possible to 

modify them when other institutions join the network or when 

circumstances change. Short-term c."~tical objectives to guide 

activities in the network should be adopted at the periodic annual 

meetings and would normally be expressed in a work programme for 

the coming period. A separate note is circulated on the work 

programme of the nrtwork. The success of the network will depend 

on the programme it is able to carry out. 

2. The ~, i.e. the national centres or groups that make up the 

network. They ·nay assume different characteristics. but in general 

would have R and D and applications capabilities. Tlie netwo~k 

would accept only one node per country; other local centres should 

link up through the naticnal node. The nodes would interchange 

flows of knowledge resources •1l th other nodes. At present there 

are in Latin America several countries with sufficien~ly developed 

centres that may constitute nodes for this network; but there is 

scope and indeed necessity for each participating country to 

important function of tec~nical co-operation 

would be to identify potenti•l nodes in other 
develop a node. An 

through the network 

countries and to help them build up their capabilities so that they 

can participate fully in the network activities. 

The nodes will formally interact througn annual meetings of the 

network. These meetings may rotate between members of the network 

who will host such meetings in turn and pay for the travel of the 

partic1pents. Alternatively, each country may finance the 

participatior of its representative in the network. The annua! 

meetings will elaborate the elements of co-operation and progra111Des 

within the network which can then be carried out in a manner agreed 

upon by the countries participating in each activity. Each node 

which hosts a meeting of the network may function as the 

Secretariat till the next meeting. 

3. The regional ~will be formed by national institutions ~~ich 

can function as "regional centres of excellence". Considering the 

wide range of actLfities in the field of microelectronics more than 
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one regional node will be required. In this context and following 

the offer of the Government of Venezuela, a group of experts 

evaluated the facilities of the Fundacion Instit~to de Ingenerid. 

Through this evaluation the viability of the Fundacion to function 

as 9 regional node was establish£d and proposals for upgrading its 

facilities are under consideration. It is hoped that other 

regional nodes will be identified through the activiti~s of the 

network. 

The group of experts reco;::mended that the Fundacion may function as 

a regional centre of excell~nce specializing in the following 

activities of microelectronics technology primarily, taking into 

accounts its past activities and its future plans: 

(i} Design and fabrication of thin and thick-film hybrids; 

(ii} Design and fabrication of auto-electronics devices and 
c~rcuits; fibre optics and related technology; 

(iii} Power devices, SCRs, etc.; 

(iv} Photovoltaic and solar cell technology; and 

(v} Microelectronics applications; customized sub-assemblies 
and systems; related applications and systems software 
generation. 

It should be noted th~t the arrangements should be flexible tn 

permit, if necessai·y, more than one institution to function as a 

centre of excellence in a given facet of microelectronics 

technology. 

4. The !.!!!!! between the nodes, ~r channels through which flows would 

take place. The establishment of stable links is one of the more 

important tasks which should be undertaken when the network is 

created. A rapid and easy circulation of flows depends on stable, 

fluid and reliable links. Other net'-•orks have traditionally 

employed links such as consultation mechanisms, periodic meetings, 

bulletin• etc., tu addition to personal contacts of different 

types. In the case of R!MLAC, innovative networking practices 

could be adopted through the a1mropriate deployment of the very 

microelectronics technology that is of centr•l concern to REMJ,AC. 
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throughout 

incluoe the 

knowledge 

the network between the nodes. 

following types of "knowledge 

(substantive knowledge on 

microelectronics and its applications and on related fields; policy 

knowledge related to the development and use of microelectronics); 

(b) technology (usually in the form of "packages" or t "'adily 

applicable solutions that may include design, software etc.); 

(c) technical and scientific services (analyses, docum~ntation, 

training, advice on various problems, formulation of projects and 

prograDDDes); and (d) information (on knowledge resources and on 

social and economic parameters). Host of these flows will 

originate within the network, often as a result of joint 

activities, but there may be significant flows coming from the 

outside, particularly in relation to a monitoring task which may be 

shared by the nodes. A particular issue has to do with technology 

flows insofar as there may be proprietary rights which may impede 

free transmission to other nodes. This is a point to be considered 

carefully. 

6. The joint activities undertaken by two or more members of the 

network such as: R and D; tr4ining, the establishment of cmamon 

standards, specificatio11s, procedures, norms and codes, the 

formulation of common policies, for instance for joint action at 

the international lP.vel. These activities may be designed and 

carried out as projects, which should be carefully prepared by the 

participating nodes. Projects will constitute teaporary 

co-operation networks around a single topic, and will generate 

intense flows between the participants. R and D projects •ay be of 

two types. Jn the first place, they may refer to substantive 

questions i.e. to R and D in aicroelectronics and related 

topics. Secondly, they may deal with policy issues which need 

"policy research" of a multidisciplinary nature, possibly with r.he 

participation of economists, lawyers and other social scientists. 

A progra11111e of joint activities is proposed in a separate note. 

7. The funding of the activities to be carried out within the 

network. The importance of this aspect should not be ainiaized 

since the smooth and efficient functioning of the network depends 
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on it. Pluriannual budgets should he prepared and financial 

resources ~arshalled; projects and joint activities should not he 

started if funding is not assu•ed. The main sources of funaing 

would be the participating countries themselves; the UNDP; and 

various international foundations. 

UNIDO as the promoter of the network may provide, within its 

limited budgetary reso~rces, organizational support for the 

periodic meetings as well as provision of outside experts on 

specific topics during the meeting. In addition, UNIDO's support 

will also be available through r~gional or national projects for 

which it will be the executing agency at the request of the 

countries concerned. At the request of participating governr.ents 

UNIDO may also provide outside expertise to assist in identifying 

national centres of excellence. 

Ultimately, the REMLAC network should become a true co-operation 

system. This requires that several conditions be met: clearly defined 

long-term objectives that are shared by the network members; firm and stable 

links among the latter; an intense circulation of flows so that through them 

true systemic relations are establtshed; the carrying out of joint activities 

with sufficient continuity; and exchanges of flows (mainly information, 

knowledge and techn~logy) between the nodes and outside institutions in such a 

way that there is mutual knowledge and a similar approach. If these 

conditions are obtained and a system is forthcoaing rather than a simple 

network, there will be better possibilities that the efforts and resources 

assigned to co-operation in REMLAC will produce a higher return through a 

significant improvement of the efficiency and efficacy of the member 

institutions. 

Action required 

Representatives of participating countries are requested to: 

(i) consider and agree on the proposed structure of the network; 

(ii) indicate the readiness of their countries to participate in the 
network; 



- 10 -

(iii) if possible, indicate a nodal point in the country for the 
network; and 

(iv) indicate activities through •hich they can contribute to the 
network or benefit from it. 

• 
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