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Follo•~ng the Third General Conference ~f UNIDO in 1980, a major n~w 
programite ~s established dealing with the implications of emerging 
technological advances for developing countries. Several ~f these 
technological advauces are expected to alter substantially the rate and 
pattern of industrial production in the coming decades and will have 
substantial implications f~r achieving the Lima target of industrialization • .!/ 

Dimensions 

The question of :echnological advances has at least three important 
dimensions in relation to developing countries. First, the advances in 
traditi0nal and well-established industries in different sectors need to be 
examine~ in relation to decisions on local manufacture, the potential for 
e:rpurt, the implications for other industries etc. Thus it will be necessary 
to monitor long-teI"lll ~echnological trends in sectors ranging from traditional 
industri~s, such as sugar or oils and fats, ~o the relatively newer 
industries, auch as machine tools and petrochemicals, sc that conscious policy 
decisions can be taken on the technological =oute that a given country wishes 
to follow with reference to its conditions 1. d objectives. 

Second, emerging technological advonces, for example,in microelectronics 
and biotechnology, are not only creating new tndustries but nave wide 
implications for a number of other industries. The convergence of these 
technological advances itself produces an interaction, which in turn has 
implications for the pattern and rate cf industrial production in developing 
countries. In other words, in planning the~r industrial development, 
developing countries have to recognize that the present and coming decades are 
likely to wi:ness substantial changes in production patterns owing to the 
expected interplay of the new technologies. These technologies have potential 
as well as limitations for developing countries, and it should be part of the 
industrial and technologi:al strategies of each developing country to see how 
it can tap the potential of the new technolcgies without being affected by 
their limitati~ns. 

The third dimension of technological adv3nces relates to rising energy 
costs, whJch calls for particular attention to be paid to energy-related 
industrial technologies, for generating energy, conserving it and using it 
industrially. 

Objectives 

The UNIDO pro3ramme on technological advances was designed, in 
particular, to increase awareness through early identification and assessment 
and/or to prC>t'lote necessary action regarding: 

(a) The pot~ntial and limitations of various advanced technologies for 
the developing countries; 

1/ The Second General Conference of UNIUO, held in Lim~, Peru, in 
March 1975, set a target of a 25 per cent eh.are of world industrial p~oduction 
f0r the developir.g countries by the year 2000. 
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(b) The industrial and technological capabilities that the developing 
countries nee1 in order to be able to use advanced technologies vhP.re 
appropriate and feasible; 

(c) The policy actions to be taken by the governments of developing 
countries vitr regard to advanced tP.chnologies. 

In addition to expert ~roup meetings, studies and current awareness 
bulletins, emphasis has been placed on: 

(a) Moblizing the c.o-operation of •ndividuals and institutlons at the 
cutting edge of a particular technology; 

(b) Pr~moting national action by developing countries tn terms of 
policies and programmes in accordance vith their conditions and requiremen~s; 

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

Activities have been developed within the framework of the foregoing 
considerations, bearing in mind the n3ture of the technological ad1ances and 
the type of practical action that wou~d be most effective in each case. 

Activities 

1. Genetic engineering and biotechnology 

At an exchange of views vith experts on the implications of advances in 
genetic engineering for developing countries, held in Vienna frcm 4 ~o 6 
February 1981, leadlug scientists in the field of genetic engineering and 
biotechnology recommended the establishment of multi-disciplinary core 
technical groups at the natioual level in developing countries and the setting 
up of an international centre for genetic engineering and biotechnology to 
provide initial impetus and support to La~ional efforts. Subsequently, a 
group of experts held discussions in lb developing and developed countries on 
the basis of which a proposal was drawn up fer t!le; establishme::it of .;o 
international cent~e for genetic engineering and biotechnology, with detailed 
recommendations on Ha functions, work programme and :>rganization. 

Several Governments expressed their interest in establishing and/or 
hosting the Centre. A high-level meeting of j~terested countries was held in 
Belgrade in Decemb~r 1982, at which it was decided that an International 
Centre for Genetic Engineering and Piotech~ology should be establ!shed. A 
Ministerial-level Plenipotentiary Meeting was held in September 1983 i::i 
Madrid, at which the statutes of the proposed Centre were agree~ upon. In a 
Plenipotentiary Meeting in April 1~94 it "fas decided tn locate the Centre in 
t~o compo::ieots, namely, in Trieste, Italy, and in New Delhi, India. AP of 
September 1986 thirty-seven countries had signed the statutes of t~e Centre. 
A Preparatory Colllltitte~ compcsed of signatories of the statutes was 
established by the Madrid meeting. In its sevP.ral sess1on3, the Cvmmittee 
took a number of steps to accelerat~ the establishment of the Centre. Io June 
1986 a three-year interim programme involving an operational expenditure of 
US~l6 million was approved and a Oirector for the Centre elected. Th~ 
implemPntation of the interim programme will commence at the end of 1986. 
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The Five-Year Work Programme of the Centre is expected to cover the 
fields of agriculture a.id human and animal health, which will be essentially 
dealt with in the Nev Delhi component, and industrial microbiology, energy and 
pilot plant activities, which will be essentially dealt with in the Trieste 
component. A panel of outstanding scientists vas constituted to advise the 
Preparatory Committee on preparations. This Panel includes three Nobel Prize 
winners. The fir·st meeting of the Panel took place in February 1985 in the 
course of which the participating Panel members exhibited significant interest 
in the early establishment of the Centre as a ·centre of excellencew, a~d made 
suggestions for enlisting the co-operation of distinguished senior Gcientists 
to provide further international scientific backing for the Centre. 

The process of establishing the Centre has also resulted in significant 
activities at the national level in several developing countries. National 
centres andior natjonal committees for biotechnology have been established !n 
some countries. As many a~ 12 member countries of the Internat~on3l Centre 
have alrPady requested affiliation of their national centres or networks with 
the International Centre. These countries are Algeria, Argentina, Bulgaria, 
China, Cuba, Egypt, Greece, India, Nigeria, Senegal, Ve~ezuela and 
Yugoslavia. Several such requests have already been positively evaluated. 

In addition to the establishment of the Centre, several related 
activities in the field of biote~hnology have been undertaken. These include 
the participation in the activities of ~ Regional Biotechnology Ne~work for 
Latin America; an expe~t group meeting on the development and production of 
animal vaccines held at Stockholm in December 198i; co-sponsoring an 
International Symposium on Lactic Acid Fermentation in Mexico City in November 
1984; participation in important international conferences, such as the 
International Congress on Genetics in New Delh1 in 1983; the International 
Biotechnology Symposium f.n New Delhi lo February 1984; and the Arab Conferenc~ 
on Biotechnology for Develcpment (scheduled for May 1985); sponsoring a 
special workshop on capacity-building in biotechnology during the Annual 
Meeting of the American Association for the Advancement of Science (AAAS) in 
Washingt~n in '.;ay 1984; national-level sensitization meetings with officials, 
scientists and technologists and industry in India and Kuwait (January 1982), 
Mexico (Harch 1982 as part of the technology perspectives project), Brazil and 
the Republic of Korea (November 1983); international co-operative research and 
training projects between the Kuwait ln&titute of Scientific Research and the 
University of Illinois; between Trinity College Dublin and an institutiou in 
Pakistan; the Brazilian National Centre at Lorena and the University of 
Munich, Federal Republic of Germany; a casP study on the microbial leaching of 
copper ore in two Andean Pa~t count~ies which has led to interest in t~is 
subject on the part of some other developing countries; a study on marine 
biotechnology; a proposal for upgrading traditional fermented foods in Africa; 
a p~oposal for the e6tablishment of a protein sweetener industry in Africa; 
advisory mission ot experts to Egypt and Brazil; and the issue oi a quarterly 
bulletin Genetic Engineering and Biotechaology Monitor since 1982. A study 
w~s also conduct2d on the state of the art of bioconversion of cellulosP to 
ethanol, and a directory of resear~h institutes engaged in the industrial 
conversion of biomass was issued in 1983. The concept of a biom~ss-based 

strategy for industrialization was developed based on the recognition that 
through bioconversion of ~ene~able ~rops several chemical and bio-industries 
could be established in rural areas. Technical assistance projects in the 
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area of biotechnology have been increasing, among which an important one is a 
project in the Philippines tc eatablish a pilot plant for the enzymatic 
ccnverdlon of cellulose to ethanol. A study on safety guidelines in 
biotec3uolgy research, m3nufacture and environment in general was conducted 
and further work initiated through an informal UNIDO/WHO/UNEP working group. 
A study on production of bio-reagents in developing countries was in progress. 

2. Microelectronics 

Activities in this field encom?ass international, regional and national 
levels. 

(a) International level activities 

In June 1981 a meeting of experts was crganized on the implications of 
technological advances in microelectronics for developing countries. The 
meeting emphasized the importance of actions at the national level relating to 
manufacture; indust~ial and other applications; software develJpment and the 
formulation of a national microelectronics strategy. Actions at the 
inter!lB.tional level were also recommended, including a continuous monitoring 
of observed trends and their impact on various sectors, and the development of 
pilot projects and programmes dealing with applications and software. 

Following the June 1981 meeting, a mission of experts visited four 
developing countries in different regions to promote selective applications of 
microelectronics and software development. Apart from reviewing the national 
situation in the countries visited, the mission recommer.ded an approach to 
microelectronics application, including software and suggested models of 
micropr0ce5sor application centres and software houses. Also as a result of 
the June 1981 meeting, certai~ activities at the regional level were pursued. 
These are descrlbed in a later section. 

A suggestion was made in the International Forum on Technological 
Advances and Development organized by UNIDO in Tbilisi, USSR in 1983 that an 
inter~ational centre for microprocessor applications should be established. As 
a starting point for examining the various requests for regional and 
international action, a series of country case st~dies have heen initiated, 
aimed at the national level, but also to identify the scope for regional and 
internation&l co-operation. It is expected that these studies will provide 
concrete information and meaningful approache~ for regional and international 
act1.on. Country studies published so far cover Bangladesh, Brazil, India, the 
Republic of Korea, Pakistan and Vene?.uela. An overview of the 
microelectronics industry in these countries has also been published. ln 
addition, the concept of an international-silico~-fc~ndry-cum-deslgn-centre 
interacting with a network of national design centres has been prepared and 
has evuked interest in several quarters. 

In a~ effort to promote co-operation among organizations and 
yrofessional groups active in the area of information technology for 
development, the UNIDO secretariat convened a meeting 1~ Vienna from 21 to 23 
Hdrch 1984 which brought togethar representatives ~f selected gr0ups, 
identified possible areas of co-operat!on and consider~d a mechanism for 
keeping mutually informed and for formulating joint programmes. In add1t1on 
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to representatives of organization~, selected spec1ai1sts from developing 
countries were also invited to present their countries' policies and 
requirements. As a result of this meeting a Consultative Group on Information 
Technology (COGIT) has been established which will meet periodically to review 
on.going activities, exchange experience and formulate joint programmes. A 
directory of these groups and organizations will also be prepared by UN~DO 
which will be updated as new organizations jo1n COGIT. 

The UNIDC secretariat has tried to promote the concept of software as an 
industry and the actions that developing countries could take to promote that 
industry. The concept has been elaborated through three studies dealing w1th 
(1) the importance of software for developing countries (2) the approach to 
software development in those countries (3) and guidelines for software 
production. Further work in this area will include the promotion and 
d~velopment of software for specific applications of relevance to developing 
cour..tries, including applications in various industrial sec-.:ors. A report 
entitled wThe commercialization of software: main issues and contractual 
terms and conditionsw was prepared and submitted to the Ninth Meeting of Heads 
of Technology Transfer Registries. Through these efforts and by other means, 
it is proposed to build up a bank of application software for the be~efit of 
developing countries. 

Information technology, as covered by the term winfcrmaticsw and 
extending beyond data-bank systems and ne~wcrks to industrial mangement tools 
and industrial processes, is in a stage of dynamic gro~th, particularly 
through the use of microprocessors. UNIDO co-sponsored a Conference on 
Informatics and Industrial Development with the Irish National Board for 
Science and Technology and Trinity College, Dublin, in March 1981. The 
Conference highlighted the importance developing countries attach to 
information develop~ents, which are of substantial consequence to current 
industrial developu:!ent strategies. LTNIDO !1as also brought out a publication 
entitled wlnform~tics for indust~ial development" •. ~/ 

(b) Regional-level activities 

The UNIDO secretariat has been active in the promotion of reg!onal-level 
attention and co-operation in the field of microelectr~nics in all the 
developing regions. An Expert Group Meeting for the Economic Commission for 
Latin America (ECLA) was held by UNIDO in June 1982 in Mexico, in co-operation 
with ECLA, 3t which the socio-economic implications of microelectronics 
advances for Latin American countries were analysed and a co-operative Latlr 
American programme of action in the field of microelectronics ~as 
recommended. As a step iJ this direction, a Latin American Microelectronics 
Network including the Caribbean (REMLAC) was proposed follo·..rtng a high-lev~l 
expert team mission to Venezuela in 1983. At the rzquest of the Government of 
Venezuela, the experts looked at the facilities nf dn existing nat10nal 
institution in Venezuela with a view to upgrading it with UNIDO's assistance 
to become a nodal point for the proposed network. Other nodal points in 
different parto of the region were identified 1n a me~ting in June 1985 1r 
Caracas whic~ established ~oo.AC with the pa!"ticipatior of eigi1t member 

2/ UNIDO/IS.415 
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countries and also agreed on a programme of co-operation. A preparatory 
assistance project for UNDP assistance has been approved for execution by 
UNIDO. An expert also visited se~eral Latin American countries and prepared a 
programme of action for regional co-operation in strengthening capabilities 
for the acquisition of compute~ hardware and software. 

A Symposium on Microelectror.~cs for Productivity, held at New Delhi in 
April 1983 and co-sponsored by UNIDO, requested UNIDO to take the lead in the 
promotion of the establish~ent of an Asian Centre for electronics. Naticnal­
levcl studies in selected Asian c0untries have been undertaken to ascertain 
the needs for regional co-operation. 

UNIDO has also co-operated with the Economic Ccmmission for Western Asia 
(ECWA) in the preparation for and conduct of the Expert Group Meeting on the 
Development of Microelectronics in the ECWA Region, 4-7 March 1984, Kuwait. 
Recommendations made at that meeting requested UNIDO, inter alia, to look into 
the possibility of establishing a silicon foundry with design facilities in 
the ECWA region. This subject was further investigated by UNIDO as a result 
of which a joint UNIDO/ES~A (Economic and Social Commission for Weste!'Il Asia) 
meeting in Siddi Bel Abbas, Algeria, recommended the conduct of a feasibility 
study for ~his purpose. Discussions are in progress with the Arab Fund for 
Social and Economic Development for the ccnduct of a feasibility study for a 
pilot plant-level silicon foundry and of training courses in integrated 
circuit design. A possible regional UNDP project for execution by UNIDO/ESCWA 
is also under consideration. Another co-operative effort between ESCWA and 
UNIDO is the promotion of a CAD/CAM programme and its introduction in industry 
in the region. 

With regard to Africa, UNIDO co-spoOEored with the United Nations 
Conference on Science and Techuology fm ... De·relopmcnt (UNCSTD), the 
Organization of African Unity (OAU)aud the Economic Commission for Africa 
(ECA) a meeting of African scientists on the implications of new technologies 
in the i~plementation of the Lagos Plan of Action and thP Programme for the 
Industrial Development Decade for Africa. The meeting was held at Mbabane, 
Swaziland, from 22 to 26 October 1,84. Activities in Africa are expected t0 
arise as a follow-up t~ this meeting. A national meeting on applications of 
microelectronics and software was organized by UNIDO in Kenya from 18 to 23 
February 1985. Representatives from countries in the region such as Ethiopia, 
Sudan, Tanzania, Uganda and Zambia also attended. 

(c) National-level activities 

At the national level, apart from the state-of-the-arr stud1.es 
commissioned, the UNIDO sec=etariat assisted the Government of Mexico in 
setting up a permanent national team to monitor technological advances through 
a project financed by the United Nations Financing System for Science and 
Techno1ogy for Development (UNPSSTD). under this project a national-level 
workshop on microelectronics was held. Thereafter three experts specifically 
looked at the microelectronics industry in its several aspects and suggested, 
in the light of the technology trends in the world, the actions that the 
Government of Mexico LOuld pursu~. 
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A number of te~hn1cal assistance ~rojects are being implemented by UNIDO 
in fieids such as semiconductor material te~hnology, manufacture of integrated 
circuits, microprocessor ap?lications, computer-aided design, numer:~ally 
controlled machine t~ols. 

Other activities in this field include: support to a training workshop 
in Brazil; studies on biomedical applications and power devices prepared on 
the ~asis of that workshop; a pilot project for a rural developme~t 
information system in the state cf Karnataka, India; a field study on 
computerization of s~all-scale industry in India; a study on optillization of 
sugar-cane processing in selected Latin American countries; a study on the use 
of computers for the orgauization of meat produ~tion and processing based on 
the experience gained from an enterprise in the Philippines; studies on 
technological trends in the design and manufacture of custom and sem1-custOIJI 
chips; and a study on comput£r image processing and its implications for 
developing countries was prepared. A study on a possible project for 
application of expert systems for development was in progress. 

The impact of microelectronics has been looked at in UNIDO's programme 
of industrial studies from the point of view of restructuring world industry. 
Two studies have been coll!plete•l: ·rhe impact of electronics on the 
international econcmic setting: the case of computer-aided design·~/, 
·Restructuring world industry in a period of crisis - the role of inqovat1on: 
an analysis of recent developments in the semi-conductor industry·.~/ 

A quarterly bulletin, the Microelectronics Monitor, has been published 
since January 1982 to create awareness and provide current information t~ a 
target audience of policy-makers, scientists and technologists, particularly 
in developing countries. A survey of technological and market trends during 
1982 to 1983 was published iu th~ Monitor.~/ A special supplement reviewing 
developments in flexible manufacturing systems (PMS) was published in Febru;:iry 
1Q85. 

3. Lighter-than-air technology systems 

In 1981 UNIDO initiated activities concerning lighter-than-air (LTA) 
technology systems. While the technology of airships was already used several 
decad~s ago, current technological efforts have made it necessary, 
pgrticularly in the face of rising energy costs, to examine the implications 
of LTA systems for develop!ng countries. An expert group meeting studied the 
question in October 1981 and came to the conclusion that the current state of 
technolog~cal develop~ent ani the limited operational experience in that field 
pointed to the need for a graiual approach on the part of the developing 
countries. Activities recomme1ded by the ~eeting were therefore limited to 
support for a pilot project unaer way in Peru, as a means of gaining 
experience in LTA technology, and the issuance of a publication that would 
analyse and disseminate information on LTA systems. Possible activities in 
this respect in Africa are also under examination. UNIDO was also represented 
in a meeting on LTA syst~ms held on the occasion of EXPO 86 in Vancouver, 
Canada. 

31 tmIDO/IS.297 
4/ UNIDO/IS.285 
S/ UNIDO/IS.438 
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4. Space-related technologies 

A study on tl1e potential applications of space-related technologies for 
developing countries was presented by the UNIDU secretariat to the Second 
United Nations Conferen~e on the Exploitation and Peaceful Uses of Outer Space 
in August 1982. The study shoved, inter alia, that the ·spin-off• of 
technologies developed for space programmes-can have a variety of applications 
in several industrial fields which could contribute to the ~pgrading of 
techoolog!es in those fields. The possibility of technology transfer in 
selected fields, particularly for small industries, is being explored further. 

5. Marine rechnologies an~ P.ea-bed mining 

In view of the implications of advances in marine techcologies and in 
particular of sea-bed mining technologies for developing countries, studies 
from the ~oint of view of industrializ!ition were initiated fn this sector. 
The studies made so far are ·Technologies for investigation and exploitation 
of sea-bed resour~es: the potential for developing countries· and ·ocean 
mining and developlng countries; an approach to technological disaggregation." 

Proposals for joint activities for promoting the industLial and 
technological capabilities of developing countries in marine technologies in 
general have been unjer consideration in consultation with the Ocean Economics 
Branch of the UniteJ Nations, New York. A study on developments and trends in 
marine industrial technology was completed. An expert group meeting on the 
industrial processing of marine algae was held ia Riga, USSR, in August 1986 
and several possible lines of co-operative action identified. 

6, Materials 

A series of studies on new materials and technologies has been 
initiated. A study on composites of possible relevance to d•~veloping 
countries has been completed whil<? others on high-temperat1Jre ceramics and 
fibre optics are under preparation. A quart~rly bulletin, A~vances in 
Materials Technology:Honitor, has been started. Each issue-of the Monitor 
will cover in som~ depth the state of the art in a specific group of 
materials. The issues of the monitor have covere3 h:gh-strength. low-alloy 
steels, high-temperature ceramics, fibre optics, powder metallurgy and plastic 
composites. The subject of materJ.als and the policy implicati.ons for 
developing countries was also dealt with in the Expert Group Meeting on 
Technologjcal Advances in Moscow iL December 1982, and the :nternational Forum 
on Technological Advances and Development in Tbilisi in April 19S3. ?apers on 
materials were also presented at botr these meetings. 
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7. Other areas 

Studies have been completed on long-term technological trends in the 
f!.elds of ma-:hine tools and petrochemicals with special reference to their 
,,;.mplicatlons for developing countries. A study on the: telecor:munications 
industry in Brazil has been completed. A study of the telecommunications 
industry with special refereuce to ~eveloping countries has bee~ initiated. A 
study on the tel!"comm:nica tions industry :b Braz!::. was completed. In 
addition, studies on the long-term technological treLas in selected industrial 
Sfctors are carried out by the Sectoral Studies B~anrh as part of the 
rreparations for consultation meetings. Several studies relating to solar 
;ell mate~ialo and solar energy were prepared iP anticipation of the promotion 
of~ Consultative Grcup on Solar Energy Research and Application (CGSERA). 

National-level ~echanisms 

The experience of UNIDO in the foregoing activitie:s su&gests that 
developing countries may have to individually and collectively set up 
monitoring mechanfSQS for assessing the implications of technological advances 
for their own development with reference to their specific conditions. Even 
countries at relatively early st3~es of developmen~ will need to possess a 
measure of technological awareness in an interdependent world. 
Interdi~ciplinary national mecha~isms for this purpose will be required. 
Developing countries will also have to set up institutions and develop their 
technological capabilities in specific areas of technological advances so as 
to realize their pctenti~l for their unique requirements. In view of resource 
and manpower constraints, countries at earlier stages of development may have 
to consider setting up small national groups in selected areas which co11ld 
later develop !Lto full-fledged institutions. 

UNIDO assisted the Government of Mexico, through a project financed ~y 
the United Nations Financing System for Science and Technology for 
OP.velopment, intended to set up u permanent national team for monitor1ng 
technological advances an<l utilize the information generated thereby in 
policy- and decision-making. One of the results of the projects has been that 
a &pecific dimension of tecl-inolog1cal advances has been incorporated into the 
newly prerared industrial plan. 

Consultancy services have been provided to the Government of Argentina 
to aet up a monitoring mechanism in the field of microelectronics technology. 
Ass1stance to that cou~try in the organizatio~ of a nationai workshop on 
information techr~ology was also provided. The national technology policy 
workshops organized in Trinidad and Tobago (8 to 12 November 1983) and 
Malaysia (12 to 14 December 1~33) also paid significant attention to the 
subject of tPchnological advances. 

Policy responses 

In addition to work on specific technological advances, trans-sectoral 
asptcts have been studied by UNIDO and an approach developed through a aeries 
of meetir:.gs, particularly the International Forum on Technological Advances 
anc' Development, held in Tbilisi in April 1983, which was preceded by an 
expert meeting held tn Moscow in December 1982 and followed up by a Workshop 
on the Institutional and Structural Responses of Developing Cour:ries to 
Techn0l,.,gical Advances which was held in Dubrovnik, Yugoslavia, in May/June 
1983. 
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The approach that has emerged is very briefly the folloving. The world 
technological scene is changing and there is a need for dev~loping countries 
to rectify p~st deficiencies and to come to grips witn the new situation. The 
emergence and convergence of technological advances are expected ta affect a 
wide n.nge of industrial sectors. Some of the technological advances nave 
considerable potential for development of the developing countries, provided 
sufficient national and international efforts at"e undertaken. It is necessary 
for ~ach country to reduce to a minimum the adverse consequences of the 
tEchnological advances and to maximize the benef!ts through a selected and 
differentiated policy adapted to its ovn requlreme~ts. The technological 
advances need to be integrated into the existing and traditional 
technologies. Irrespective of the level of development each developiug 
country needs a capacity to mon~tor and assess the implications c~ 
technological advances for its CliD development and to choo~e its own policy 
reaponse in accordance with its conditions. In an interdependent world 
economy the impact of te~hnological advances cannot be avoided and a timely 
and order!) response to them is of paramount importance. There is a need for 
a minimum level of competence to deal with emerging technologies within 
realistic time hori~ons and for establishing effective national groups for 
this purpose. 

The approach which has crystallized through UNIDO's vork was presented 
to the Fourth General ConfereQce of UNIDO held in Vienna, Austria from 2 to 19 
August 1984. In its resolution 2 the Conference recognized the considerable 
potential that high technology can have for industrial development of 
developing countries and recommenc~d that developing countries should 
establish appropriate means, individually and collectively, to forecast, 
moni tox· and assess technolog-1.cal trends and their implications for social and 
economic development and that they should formulate and implement policies to 
maximize the potential benefits of the new technologies and avoid thei~ 
adverse consequences. It further r~commended that developing countries should 
take i~to account t~chnological advances in formulating integrated ~ational 
technology policies. It asked tll'IDO to assist developing countries in setting 
up national groups to monitor and assess technological trends and technical 
gro~ps or institutions in selected technological advances and to continue to 
monitor world technology trends and the changing international technology 
market. It also asked UNIDO to assist interested countri~s on request ln 
ctudies of ways and means for more efficient link2ges and co-operation Let~een 
national, regional and international centres for SP.lected technologies 
including networks and in regard to identified gaps in the setting up of 
national, regional and international centres for selected technologies. The 
conference also asked UNIDO to promote an international referral system for 
the identification of high-level &cientists and technologists. 

As a key issue in regard to pclicy responses to technological change, 
the UNIDO Secretariat has taken up the question of :n:i:i.agemeat of technological 
change for study and promotion.al action. 

To help developing country po:icy makers in their monitoring efforts, 
the UNIDO Secretariat has under preparation the f!rst issue of a periodical 
review of global technology trends. The issue will give particular attention 
to the changing international technoJugy ~ark~t structur~ in microele<:tronics, 
biotechnology, telecommunications and solar photovoltaic8. 
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Documentation 

A bi bliograpr.y of documents prepared by the UNIDO Technology Programme 
on the subject areas mentioned in the foregoing pages is attached to the 
present document as an annex. A large amount of analytical documentation on 
technological advances has been prepared by leading experts in various fields, 
examining the subject from the point of view of the ~eYeloping ccuntries. 

Conc~uding remarks 

1be mobilization of international c<'-operatiun is an i.mportant 
instrument in assisti~g developing countries to respond to technological 
change. A sign;ficant degree of such mobilization has already taken place in 
genetic engineering and biotechnology through UNIDO's effort~ to promote the 
establishment o'~ an International Centre for Genetic Engineering and 
Biotechnology. A general s~heme for the mobilization and co-operation of 
member instituti~ns of the international Federation of Institutes of Adva~ced 
Study was also pi-~ared. Fo~low1-ng the recommendations of the Tbilisi and 
Dubrovnik meetings, an international roster of scientists and technologists in 
selected areas of technological advances was compiled with the co-operation of 
the Committee on Science and Technology in Developing Countries (CO~TED). 

The UNIDO secretariat also chaired Working Group I of the Task Force on 
Science and Technology for Development of the Administrative Committee on 
Co-ordination on the specific subject of identificatioc and assessment of 
scientific and technological advances. Through this mechanis1:1 UNIDO h.s.s also 
been abie to contribute to gre~ter efforts in the United Nations system as a 
whole to apply science and technology for the benefit of mankind. 
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Annex 

List of documents cc:npiled by the lNIDO Technology Progra.mme on tl :? 

implications for developing countries of technologic:al advances in Cf?rtain 
fields. 

Contents 

Genetic: Engineerir.g and Biotechnology 
Microelectronics 
Lighter-than-Ai: (LTA) Systems Technology 
Machlne Tools 
Materials and New Technology 
PP.trochemicals 
Renewable Energy 
Sea-bed Resources 
Space-related Technologies 
Policy 
General 
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24 
24 
25 
25 
26 
27 
27 
27 
28 
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GDfETIC ENGINEERING AND BIOTECHNOLOGY 

Genetic Engineering and Biotechnology Monit~r. A quarterly 
newslett:er. 

Genetic F.ngineeri~g and its Implications for Developing 
Countries: Some Preliminary Issues for Ac Hon. 

Patentabjlity of the Micro-Organisms and Implications in the 
Developing Countries. 

Chemical Feedstock& from Renellable R~sources in D~veloping 
Countries by J. Hollo. 

tfuat can Mcdern Biology Bring to Developing Countries? By 
A.I. Bukhari. 

USIDO Advisory E.rpert Paniol on the Establishment of an 
International Centre for Genetic Engineeri3g and Biotechnology 

Vienna, Austria, 15-16 October 1981 

UNIDC/ IS. 254 The Establishment of an International Centre for Genetic 
Engineering and Biotechnology (ICGEB). Report of a Group of 
Experts. 

Ei:change of Views with Experts or. the Imp!.ications of Advances 
in Genetic Engineering for Developing Countries 

UNIDO/IS.259 

UN !DO I IS . 2 60 

UNIDO/ IS. 261 

UN IDO/IS. 269 

UN JOO/IS. 270/ 
Rev.1 

UN IDO I IS . 2 71 

UNIDO/ IS. 27 2 

UNIDO/IS.273 

Vienna, Austria, 4-6 February 1981 

Report on Ei:change of Views with E.rperts on the Implications 
of Advances in Genetic Engineering for DeveJ.oping Countries, 
4-6 February 1981. 

Genetic Engineering: The Technology and its Implications by 
S.A. Ne.rang. 

The Potential Impact of Microbiology on Developing Countries 
by Carl~oran Heden. 

The Impact of Genetic Engineering on Industry. 

Elements of Some National Policies for Biotechnology. 

Centres for Production of Enzymes by Sheikh R1az11ddin. 

Comm~rcializatton of Genetic Engineering Technologies: Some 
Considerations. 

The Potential of Genetic Ha~ipulat!on for the Development of 
Vaccines Against Animal Diseases in ueveloping Countries bf 
W. Henderson. 
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Nat!onal ~orkshop on the Potential of Genetic Engineering and 
Biotechnology for Environm~ntal Health and the ~etrochemical Industry 

Kuwait, Kuwait, 11 January 1982 

UNIDO/IS. 321 National Workshop on the Pote~tial of Genetic Engineering and 
Biotechnology for Environmental RealLh and the Petrochemical 
Industry. Report. Kuwait, 11 January 1982. 

Exchange of Views vith Experts on the Implications of Genetic 
Engineering and Biotechnology on Industrialization in 

Developing Countries 

UNIDO/IS .322 

IJNIDO/IS. 336 

UNIDO/IS. 450 

UNIDO/IS .452 

lJNIDO/IS .476 

UNIDO/IS .496 

UNIDO/IS/R. 4 

Calcutta, India, 6 January 1982, 
Ne~ Delhi, India, 7-8 January 1982 

Report (Exchange of Views vith Experts on the Implications of 
Genetic f.ngineering and Biotechnology on Industrialization in 
Developing Countries held at Calcutta, 6 January 1982 and New 
Delhi, 7-8 January 1982). 

Application of Biotechnology and Genetic Engineering to 
African Fermented Food Processe3 by Keith K. Steinkraus. 

The Application of Biotechnology in Developing Countries: The 
Case of ~inera! Leaching with Particular Reference to the 
Andean Pact Copper Project by Alyson Warhurst. 

Biotechnology 2nd the Developing Countries: App~ications for 
the Pr.armal".eutical Industry and Agricalture. 

Enzymatic Conversion of Cellulosic ~at~rials to Sugar and 
Alcohol: The Technology and itR Impiicalions. 

The Potential of Biotechnology for the Gulf Regf .. ,· 
Role of the I~ternational Centre for Genetic Eng 
Biotechnology. 

Ger.etic Engineering and Biotechnology in Egypt by David 
McConnell. 

and 

High-level Meeting on the Establish~ent of the International C~ntre 
for Genetic Engineering and Biotechnol~ 

ID/WC. 382 /1 

ID/WG.382/2 
and Corr .1 

ID/WG. 382/2/ 
Add.I 

Bel 0rade, Yugos:avia, 13-17 December 1982 

Draft Memorandum of Understanding and Guiding Principles of 
the International Centre for Genetic Eng1neering and 
Biotechnology. 

Five-year Wor~ Prograa:me of the International Ce~tre for 
Genetic EnginPering and Biotechnolog:. 

Selective Application of Adv3n~ed Biotechnology for 
Oeveloplng Countries by Carl-G~ran Heden. 
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Application cf Genetic Engineering for Energy and Fer~ilizer 
Product!on from Biomass by Ray w~. 

Hydrocarbon Microbiology vith Special Refe~ence to Tertiary 
Oil Recovery from Petroleum wells by Ananda Chakrabarty. 

Application of Genetic Engineering and Biotechnology for 
the Production of Improved Human and Anim&l Vaccines with 
Particular Reference to Tropical Diseases by Ahmad Bukhari 
and Dlf Pettersson. 

Improved Agricultural and Food Products through Genetic 
Ecgineering and Biotechnology by David McConnel. 

Bio-informat~cs by Carl-Goran Heden. 

Proposed Budget of the International Centre for Genetic 
Engineering and Biotechnology. 

Cons_derations Related to the Location of the International 
Centre for Genetic Engineering and Biotechnology. 

Report of the High-Level Meeting on the Est~~lishment of the 
International Centre for Genetl~ Engineering and 
Biotechnology. 

Genetic Engineering and Biotechnology and Developing 
Countries: Directions of Action. 

Biotechnology and Enzymatic Conversion of Cellulose: 
Fundamentals and Applied Aspects by A.A. Klesov. 

Ministerial-Level Plenipotentiary Meetlng on the Establishment of the 
InternationaJ. Centre for Genetic Engineering and Biotechnology 

Madrid, Spain, 7-13 September 1983 

Iu/WG.397/1 
at1d Corr .1 
a·.1d Corr. 2 

ID/WG.397/2 

ID/WG.397/3 

ID/WG.397/4 

ID/WG.397/4 
Add.l 

Report of the Selected Committee. 

Financial Matters Relating to the Interna.tonal Centre for 
Genetic Engineering and Biotechnolo~y. 

Practical (~nsiderations of the OperJtion and Work ~rogramme 
of the I~t~rnational Centre for G2netic Engineering and 
Biotechnology by Burke K. Zimmerman. 

Draft Statutes of the Interna~ional Centre for Genetic 
Engineering and Biot~chnology. 

?roposed Options for the As~essmP.nt of the International 
Centre for Genetic Er.gineering ~~~ Biotech~ology. 
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Annotations to the Draft Statutes of the J,.te:-::iational 
Centre for G~netic Engi~eering and Biotech~ology. 

Organizational Hatters. 

Statutes of the International Centre for Genetic Engineering 
and Biotechnology. 

Report (Meeting on Establishment of t!le Int?rnational Centre 
for Genetic Engineering and Biotechnology). 

Plenipotentiary Meeting on the Establishment of the 
International Cent~e for Genetic Engineering and Biotechnology 

Vienna, Austria, 3-4 April 1984 

ID/WG.421/2 

ID!WG.421/3 

ID/WG.421/4 

ID/WG. 431/ 1 

ID/WG.431/2 

ID/WG.431/3 

ID/WG.431/4 

ID/WG.43'/5 

ID/WG.431/6 

ID/WG.431/7 

IDlwG.431/8 

ID/WG.431/9 

Report of the Preparatory Committee to the Plenipotentiary 
Hee ting. 

List of Documents. 

Conclusions of the Preparatory Committee at its SessioL Held 
on 3 April 1984 (ICGEB). 

Symposium on the Importance of Lactic Acid Fermentation 
in the Food Industry 

Mexico City, Mexico, 27-29 Novembe~ 1984 

Lactic Acid Fermefltation: Basic Principles and Applications 
by Gustavo Viniegra Gonzalez. 

Current Status of Genetic Engineering of Lactobacillus by 
C.A. Batt and A.J. Sinskey. 

Genetic Modifications of Lactic A~id Bacteria: Plasmid 
Directed Functions ar.d Development. of Gene Tra~sfer Systems 
by Larry L. McKay. 

Presence of Phages ir. Starter Cultures by H. Hata-{;ilsinger. 

Ecology of Lactic Fermentations of Starchy Foods by C. Pozo, 
R. Raimbault, R. Velazquez and R. Viniegra-Gonzalez. 

Microbiology of Cheese Lactic Fer!llentation by J.L. Bergere. 

Control of Phage Infections in Dairy Fermentations by M.C. 
Chopin, H. Gautier and A.L.L. dos Santos. 

Advances on t!le Applir.:-3tion of Lactic Acicl Fermentation in 
the Fo' • Industry by J. Beczner, P.A. Biacs and A. Hoschke. 

Lactic Fermentation in Traditional Foods of fhaiiand by W. 
Kaengsubha, L. Kraidej and H. S•Jwana-Adth. 
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Present Stat~s and Development of Lactic Acid Fer11ented Foods 
in the Republic of Korea by Cherl-Ho Lee. 

Lactic Acid Fermentation of Banana Puree by H.C. de Arriola, 
E. de Po:res, R. Carcia and C. Rolz. 

Fe~ented Food Industry in Egypt Particularly Related to Milk 
Products by S.M. Khalafalla. 

The Sugarcane Fish Silage Fermentation by D.A. All, N. 
Samaroo and L.A. Shah. 

Recycling Agroindustrial Waste by Lactic Fe!1Dentations: 
Coffee Pul? Silage by V. Ca~rizales anc J. Ferrer. 

Report of the Sywposium on the lm?ortance of Lactic Acid 
Fermentation in the Food Industry, Mexico City, Hexlco, 27-29 
November 1984. 

Marine Biotechnology and the Developing Countries by Rita R. 
Colwell, January 1986. 

Informal UNIDO/WHO/UNEP Working Group on Biotechnology Safety 
Vienna, Austria, 27-29 January 1986 

ID/WG.463/l 

ID/WG.463/2 

ID/WG.463/3 

UNIDO/IS.627 

ME 2 

B.P.l 

B.P.2 

Safety Guidelines and Procedures for Bioscience-ba~ed 
Industry and other Applied Microbiology by the UNIDO 
Secretariat. 

Biosafety Guidelines for Manufacture of Vaccines and 
Biologicals by the World Health Organization. 

Report of the Informal UNIDO/w~O/UNEP Working Group on 
Biotechnology Safety, Vienna, Austria, 27-29 January 1986. 

An International Approach to Biotechnology Safety by Geoffrey 
M. Karny. 

MICROELECTRONICS 

Microelectronics Monitor. A quarterly newsletter. 

Application of Microelectro;1ic~ for Development: Issues for 
Consideration by Sang Joon Hahn. 

Future of Electronics and Technology Transfer by 
R.v. Ramanathan. 

Large-Scale Integration: Intercontinental Asp~cts by 
Ian H. Mackintosh. 
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An Ovcnriew of the Electronics Industry in Europe by 
Ian H. Mackintosh. 

From the Se~on<l to the Third Industrial Revolution by 
Gerard Lafay. 

Semiconductor Industry and R and D in India by 
K.V. Ramanathan. 

Policy and Planning of Computer Education by 
Shigeichi Horiguchi. 

Experiences Around University Computer Centres by 
Shigeichi Horiguchi. 

The Software Market - Conditioning Factors and Possible 
Future Trends. An Analysis Undertaken from a Third World 
Perspective by Dieter Ert!st. 

Potential Application of Comput~r Conferencing in Less 
Developed Countries by Carl-Goran Heden. 

Implications of Microelectronics in Developing Countries by 
Mohamt.ad Aslam. 

Microelectronics and Employment by Ernest Braun. 

Future3 with Microelectronics by Ernest Braun. 

Implications of Technological Advances in Mi~roelectronics 
for DPveloping Countries: A Suggested Program.me of Policy 
Studies and Action by Dieter Ernst, Kurt Hoffman, 
Raphael Kaplinsky, Juan Rada and Howard Rush. 

Technological Perspectives in Machine Tool !ndustry with 
Special Reference ro Microelectronics Applications by 
S.M. Patil. 

Report on Exchange of Views with Experts on the Implications 
of Technological Advances in Hicroeiectronics for Developing 
Countries, Vienna, Austria, 10-12 June 1981. 

~xchange of YJews with E:rperts on the Implications of 
Technological Advances in Micr~-electronl~R for 

Developing Countries 
Vienna, Austria, 10-1~ June 1981 

Implications of Micro-Electroni~s for Developing Countries: 
A Preliminary Overview of Issues. 

Report (Exchange oi Views with Experts on the Implications of 
TPchnological Advances in Micro-electronics for Developing 
Countri~s). 
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Prospects of Mkroekctronics Appl icati:>n 111 Pr::>cess and 
Product Development i~ Africa by Michael Radnor. 

First ~eeting on Co-operation between Scientific and 
Industrial Sectors in ~icroelectronics 
-Mexico City, Mexico, 14-1) June i982 

Proceedings of the First Meeting on Co-operation between 
Scientific and Industrial Secto~s in Microelectronics. 

Microprocessor A~rlications for Developing Cou3t~ies by 
James M. Oliphant. 

Problems of Software Development in Developi~g Countries. 

The Impact of Microelectronics on Biomedical Applications ln 
Developing Countries by Cor I.. Claeys. 

Informatics for Industr!al Development by Richard !. Nolan. 

:echnology and Market Trends in t~e Production and 
Application of Information Technology by John Bessant. 

Guidelines of Software Development in Developing Countries by 
R. Narasimhan. 

Guidelines for Software Production in Developing Countries by 
Hermann Kopetz. 

A Silicon Foundry to Service De;,reloping Countries' Needs: A 
Prelimir.ary Approach. 

The UNIDO Programme of Technological Advances: 
Microelectronics. 

Software F.ngineer.ing: A Survey by W.M. T~rski. 

Trends in US Manufacturing Industry and their Posr,1ble 
Implications for Latin American Industrialization. 

State-of-the-Art Series on Microelectronics, No. 1: Venezuela. 

State-of-the-Art Series on MicroPlectronics, No. 3: Republic 
of Korea. 

State-of-t~e-Art Series on Microelectronics, No. 2: India. 

State-of-tne-Art Series on Microelectronics, No. 4: Pakistan. 

State-of-the-Art Series on Microelectronics: Bangladesh. 
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UNIDO/ECLA E.rpert Group Meeting on Implications 
of Microelectronics for the ECLA Region 

Mexico, 7-11 June 1982 

Prospects of Microelectronics Applicdtion in Process and 
Product Development in Developing Countries by Michael Radnnr. 

Microelectronics and Government Policies: The Case of a 
DevelopPd Country by Ernest Braun, Kurt Hoffma:.._ and Ian Miles. 

Microprocessors antl Pro~uctivity: Ceshijg in our Chips by 
Robert T. Lun~. 

Microelectronics and Telecommunications in Latin America by 
Eduardo Galli. 

Microelectronics: Its Impacts and Policy Implications 
by Juan F. Rada. 

Potential Applicatjons Suitable for Microprocessor 
Implementations: Some 1llustrative Possibilities by 
James Oliphant. 

Elements for the Formulation of a Regional Programme of 
Action in the Area of Mic~oelectronics by Carlos Aguirre and 
Roberto Heredia. 

Telecommunications and Microelectronics: Some Observations by 
E. Galli, M. Welch ~nd R. Herrera. 

The Development of Microelectronics in Argentina. Country 
Monograph by O. Filipello and R. ~agarzazu. 

Cultural Aspects of Microelectronics Technology. Country 
Paper: Brazil by Carlos I.Z. Mam::nana. 

Microprocessor Applications and Industrial Development bf 
Robert T. Lund. 

Microelectronics and the Development of Latin America: 
Problems and Posstbilities for Actio~ by UNIDO Joint Industry 
and Technolugy Division and Eugenio Lahera and Hugo Nochteff. 

Microelectronics in F~ru. Country Monograph by R. Herrera. 

Report (TJNI!Xl/ECLA Expert Group Meeting on Implications of 
Microelectronics for the ECLA Region, Mexico, 7-11 June 1982). 

Microelectronics and Developing Countries: Towards an 
Action-Oriented Approach. 

Some Considerations about a P1·actical Approach to the 
Dev~lopment of Technical InfraAtructure for Microelectronics 
by G. Fernandez de la Garca. 
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ID/wG. 412/l New Microelectronic Technologies by J.L. Mason. 

ID/WG.413/15 On the Ap?lication of :AD/CA~ in Shipbuilding in Korea. 

Discussion Meeting on Info!::mation Technology for Development 
Vienna, Austria, 21-23 March 1984 

ID/WG.419/l 

ID/WG.419/6 

ID/WG.419/7 

ID/WG. 419 /8 

ID/WG. 41 S /9 

lD/WG.419/10 

ID/WG. 419 /11 

ID/WG.419/12 

ID/WG.419/13 

Microelectronics Applicat~ons for Developing Countries: 
Prelimin~ry Issues for Concerted Action. 

Ac'-lvities of the Brit!.sh Cl)mputer Society's SpeciaJ.ist Group 
for Developing C~untries. 

Some Activities Related to Kicroelectronlcs in Developing 
Countries. 

Microcomputer Processes at VITA. A.~ Overview by Gary 
Garriott. 

Information Technology in Argentina, Ifational Policies and 
Needs by Edgardo CohEn, Andres Dmitruk and Alberto Godel. 

Centre Mondial Informatique et Ressource Humain. 
International Actions by J. Todd Simonds. 

Information Technologies for Development. Ongoing Research at 
the Research Policy Institute by Bo Goransson. 

Some Thoughts o~ Sharing Information for Info~ation 
Management by Judy Brace. 

Report ~f the Discussion Meeting on Inf ot1:1ation Technology 
for Development, Vienna, Austria, 21-23 March 1984. 

Regional Meeting for the Initiation of a Regional Network 
for Microel~ctronics in the ECLAC Region (R.EMLAC) 

Caracns, Venezuela, 3-7 June 1985 

ID/WG.440/1 

ID/WC. 440 .12 

rn/WG.440/J 

!D/tlG.;.40/4 

ID/WG.440/5 

The Use of Public Purchasing as a Tool to Develop 
Technological Competence i3 Microelectronics by E. Lalor. 

Teleco111mun1cations and Information Technology in Latin 
America--Prospects and Possibilities for Managing the 
Technology Gap by Hike Hobday. 

Proposed Structure of the Regional Network for 
Hicrot!lectronics in the ECI.J.C Region (by the TmIDO 
Secretariat). 

Some Considerations on the Content and Modalities of a 
Programme of Work for REMLAC (by the UNIDO Secretariat). 

Re~earch 3nd De~elcpment in Microele~trotlica in Argentina, 
Brazil, Mexico and Venezuela by Guillermo Fernandez de la 
G<.1 rza. 
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Report on the UNIDO Mission Preparatory to the Establishment 
of a Regional System for Microelectronics in ~tin America 
(REMLAC) by Guillermo Fernandez de la Garza and Miguel 
Octavio. 

Annex€s to document ID/WG.440/6 
I. Programmes connected with microelectronics 
II. Plac~s visited. 

Goverr!.IDeut Policies for the Data Processing Industries in 
Argentina, Brazil and Mexico by Hugo Nochteff. 

Approach to Regional ~icroelectronics Co-operation Prograllllile 
by S. Wajnberg. 

Report of the Regional Meeting for the Initiation of a 
Regional Network for ~icroelectronics in the ECLAC Region 
(REMLAC), Caracas, Venezuela, 3-7 June 1985. 

Flexible Manufacturing Systems-An Qverview by John Bessant. 

The Brazilian Microelectronics Industry and Its Relationship 
with the Communications Industry ~y S. Wajnberg. 

Guidelines on Appli~ation of Microcomputers iu Mineral 
Processing Laboratory: Technical Data for Determining the 
Fair Price of Ores in Developing Countries by P. Gado. 

Trends in Commercializatiou of Software in Developing 
Countries by ~arlos H. Correa. 

Silicon Foundry and Design Centres in the Arab Region: Issues 
and Approaches by the ESCWA and UNIDO Secretariats. 

Applications of Pattern Recognition and Image Processing to 
Industrial Problems in Developing Countries by TATA Research 
Development and Design Centre. 

A Review of the State-of-the Art of GaAs Research by C.H. 
Snowdon. 

Design and Production of Microelectronic Systems a~d 
Components by T. Oaue and O. HaDck. 

Worksho!' on Regional Silicon Foundry and Des:!.gn Centres tn 
the Arab Countties by the D~IDO Secretariat in co-operation 
with ESC~A-This document was previously issued under number: 
E/ESCWA/ID/86/CRP.2. 

Te~hnology Trends Series: No.l 
Selected Aspects of Microelectronics Technology and 
Applications: Custom and Semi-Custom Int~g~aLed Circuits by 
Jon Sigurdson with the assistance ~f Jael Tagerud. 



UNIDO/IS.632 

.... 24 -

Technology TreuJs Series No. 2 
Selected Aspects of Microelectronics Technology and 
Applications: Numerically Controlled Machine Tools by J~n 
Sigurdson with the assistance of Jael Tagerud. 

LIGHTER-THAN-AIR (LTA) SYSTEMS TECHNOLOGY 

Exoert Group Meeting on the Implications of Technological Advances 
in Lighter-than-Air Systems Technulogy for Developing Countries 
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Implications of LTA Te:chnologies for Developing C·untries: 
Some Issues for C·Jn.siderat!ori .• 

General Applications and Limitations of LTA's by 
G. Cahn-Hidalgo. 

Potential Cases for LTA Us~s by G. Cahn-Hidalgo. 

Application of Lighter-~h~n-Air Technology in Developing 
Countries by R.L. Aahfor~. B.B. Levitt, F.R. Nebiker and 
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Helium - Rarer than Thought by ff.A. Grieco. 

Current LTA Technology Development by N.J. Mayer. 
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Light~r-tban-Air Transpor~ Systems (background paper 
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Report of 'Ex?ert Group Meeting on the Implications of 
Technological Advdnces in Lighter-than-Air Systems Technology 
for Developing Countries, Vienna, Austria, 19-22 October 1931. 

MACHINE TOOLS 

Technological PErspectives in Machine Tool Industry and their 
Implications for Developing Countries. Summary by S.H. Patil. 

Technological Pe~spectives in Machine Tool Industry with 
~pecial Reference to Hicr~-Electronics Applications by 
S.H. Patil. 

Both documents listed above are extracts of a study on 
Technological Perspectives in the Machine Tool Industry and 
~heir Implications for Developing Countries by S.M. Patil. 
The following three titles are part of tbe same study. 
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UNIDO/IS.333/1 ';lobal Study c;,f the Machine Tool bdustry and a Case Study of 
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Development and Application of New Materials: A Prospective 
View by N.A. Makhutov. 

Optical Fiber Production by Ernst Bonek, Bernhard Furch and 
Heinrich Otru ba. 
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A Basic Technological Disaggregation Model: (1) The 
Petrochemical Industry by the Secretariat cf the Boar~ of the 
Cartagena Agreement. 

Emerging PetrochLmicals Technology: Implications for 
Developing Countries by V.R.S. Arni. 
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Emerging Petrochemical Technologies and Options for 
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Guides to Information Sources 

No. 29. Information Sources on the Petrochemical Industry. 
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H.G. Venkatesh Mannar. 
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ID/WG.384/6/ Implications of Biomass Energy Technology for Dev£loping 
Rev.I Countries. 
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Some Basic Considerations with Reference to Biomass and 
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An Alternate Pathway for Industrialization A Biomass-Based 
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Monographs on Appro~riate Industrial Technology 

Appropriate I~Just:rial Technology for Energy for Rural 
Reqllire111ents. 

Guides to Information Sources 

No. 30, Information Sources on Non-Conventional Sourc~s of 
Energy. 

SEA-BED RESOURCES 

Technologies for Investigation and Erploitation of Sea-bed 
Resources: The Pot~ntial for Developing Countries by 
David A. Ross. 

Ocean Mining and Developing Countries: An Approach to 
Technological Disaggregation by Elisabeth Hann Borghese. 

SPACE-RELATED TECHNOLOGIES 

Potential Appli~ations of Space-Related Technologies to 
Developing Countries by Hir Akbar Ali. 

POLICY 

Policy Responses to Technological Advances: So~e Illustrative 
Cases. 

Types of Necessary and ~~sirable Changes in Institutions and 
Structures in Developing Countries in Order to Accept the 
Challenges of Nev Technologies and Appropriate Policies and 
Measures, with Special Reference to Yugoslavia by V. Hatejic. 

National Workshop on Technology Transfer Policles and Planning 
Kuala Lumpur, Malaysia, 12-14 December 1983 
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Study by Sigeiti Hcriguti. 

Assessment and Evaluation of Technology Needs in Relation to 
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The Korean Experience in Heavy Industry by Zae-Qu.an Kim. 
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Internal Technology Transfer: Role of Research Institute, 
Technology Transfer Agents, and Universities in Relation with 
Commercialization of Technology by Sang Joon Hahn. 

Draft Report. (Workshop on Technology Transfer Policies, 
Malaysia). 

Role of National Flanning in Science and Tecl1nology Means for 
Changing the Technclogical Dominance of Industrialized 
Countries/Comments on Experiences in ~elected Countries by 
Jon Sigurdson. 

Guideliaes for the Formulation of a BQ=ic Policy and 
Develop~ent Plan for Science and Technology by Hyung Sup CHOI. 

Guidelines for the Formulation of National Industrial and 
Technological Information Policies~Based on Korean 
Experience by Sung Jin CHOI. 

Guidelines for the Formulation of National Industrial and 
Technological Information Policies~Based ou Indian 
t:xperience by N. Seshagiri. 

Integration of Industrial and Technology Policies in Japan: A 
Preliminary View by Joa Sigurdson. 

A Compendium of Technology Plans and Policies in Selected 
Developing Countries by H.S. Kanthi. 

GENERAL 

Expert Meeting Preparatory to International Forum on 
Technological Advances and Development 

Hoscov, USSR, 29 November - 3 December 1982 

Implications of New Materials and Technology for Developing 
Countries. A Preliminary Approach. 

Emerging Photovoltaics Technologies: Implications for 
Developing Countries. 

Policy Responses to Technological Advances. Some 
Illustrative Cases. 

Genetic Engineering and Biotechnology and Developing 
Countries: Directions of Action. 

Hicroelectronic5 and Developing Countries: Towards an 
Action-Oriented Approach. 

Implicztions of B!omass Energy Technology for Developing 
Coui;tries. 



ID/WG.384/10 

ID/WG.384/11 

ID/WG.384/12 

ID/WG.384/13 

ID/WG.384/14 

ID/WG.384/15 

IU/\r:G. 384/ 16 

- 29 -

Some Significant Adv3n~es in Ka~~rials Technology by 
Edward EJ>remian. 

Ne~ Materials, New Technclogy by N.S. Enikolopov and 
S.A. Volvson. 

Development ~nd Application of New Materials: A Prospective 
View by M.A. Kakhutov. 

Biotechnology of Enzyaatic Conversion of Cellulose: 
Fuudamentals and Applied Aspects by A.A. Klesov. 

Reports of Working Groups. Expert Meeting Preparatory to 
International Forum on Technologi~al Advances and 
Development, M~sccw, USSR, 29 November to 3 December 1982. 

Methodological Problems of a Comprehensive Programme of 
Scientific and Technological Progress in the Soviet Union. A 
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Emerging Petrochemical Technologies and Options for 
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Tech3ological Advances and Development: A Survey of 
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Workshop -0n Institutional and Structural Responses 
of Developing Countries to Technological Advances 

Dubrovnik, Yugoslavia, 31 Kay - 4 June 1983 

Status of Technological Institutions and Structures in 
Developing Countries by Ja~es P. Blackledge. 

Types of Necessary and Desirable Changes in Institutions and 
Structures in Develop~ng Countries in Order to Accept the 
Challeng~s of New Technologies and Appropriate Policies and 
Measures, with special Reference to Yugoslavia by Vlast!mi~ 
Matejic. 

Institutior.al and Structural Changes: Means and Mechanisms by 
Yelavarthy Nayudamma. 

Conditions and Justifications for Acce,ta~r.e o• Rejection of 
New Technologies with Special Refer~nce to Yugoslavia by 
!nte Ferenc!~ and Vedran K~aljeta. 
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Responses of Developing Countries to Technological Advances: 
Some Basic Considerations vith Reference to Biomass and 
Fhotovoltaics by Ossama El-Kholy. 

Some Considerations about a Practical Approach to the 
Development of Technical Infrastructure for Mieroelectronics 
by G. Fernandez de la Garca. 

Report (Workshop on Institutional and Str.ictural Responses of 
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Port-of-Spain, Trinidad and T~bago, 8-12 November 1983 

New Microelectronic TechDologies by J.L. Mason. 

The Potential Application of Embryo Transfer Technology to 
Cattle Breeding in Trinidad and Tobago by Gustave Bord~ and 
Vincent G. Mot.. 

Gen~tic Engineering in Veterinary Medicine by Vincent G. Moe. 

The Effects of Development in Biotechnology on t~e Third 
World: Current Status, Transfer of TEchnology, Future of 
Biotechnology by Anthony .; • Sinskey. 

Financing New Technological Developments by Euric Bobb and 
Terrence W. Farrell. 

B~otechno!ogy f~r Food Conversions in the Third World: 
Development, Transfer and Implementation by Gustavo 
Vinierra-Gonzalez. 

Commonwealth Secretariat~Commoawealth Scienc~ Council. Aims 
and Activities by Peter Hutchinson. 

The Commercialization of R+D Results in Developing Countries: 
With Special Reference to the Democratic ~epublic of the 
Sudan by H.S. Rao. 

Innovation Management in Developing Countries/Applicativns 
from the IIASA Case Study on Innovation Management by Thomas 
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Technologlcal Advances and Development: The Role of UNIDO by 
Development and transfer of Technology Division. 
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