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PREFACE 

The Second General Conference of the United Nations Industrial 

Development Organization (UNIDO), held at Lima, Peru, in March 1975, 

recommended that UNIDO should include among its activities a system of 

continuing consultations between developed and developing countries with the 

object of raising the share of developing countries in world industrial output 

h h . d . . 1 . l/ Th Ge 1 A t roug increase internationa co-operation.- e nera ssembly, at 

its seventh special session in September 1975, endorsed the recommendation and 

requested UNIDO to implement it under the guidance of the Industrial 

Development Boar9. 

In May 1980, the Industrial Development Board decided to establish the 

System of Consultations on a permanent basis, and in May 1982 it adopted the 

rules of procedtire1/ according to which the System of Consultations was to 

operate, including its principles, objectives and characteristics, notably: 

The System of Consulations shall be an instrument through which the 
United Nations Industrial Development Organization (UNIDO} is to serve 
as a forum for developed and developing countries in their contacts and 
consultations directed towards the industrialization of developing 
countries;.~/ . , 

Consultations would also permit negotiations among interested p,arties 
at their request, at the same time as or after consultations;~7 

Participants of each member country should include officials of 
governments as well as representatives of industry, labour, consumer 
groups and others, as deemed appropriate by each Government;.~/ 

Final reports of consultations should include such conclusions and 
recommendations agreed upon by consensus among the participants; the 
report should also include other views expressed during the 
discussion~/. 

}./ Report of the Second General Conference of the United Nations 
Industrial Development Organization (ID/CONF.3/31), chapter IV, "The Lima 
Declaration and Plan of Action on Industrial Development and Co-operation", 
para. 66. 

11 The System of Consultations (PI/84). 
1/ Ibid., para. 1. 
4 Ibid., para. 3. 
5 Ibid., para. 23. 
°"§_/ Ibid., para. 46. 
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The First Consultation on the Capital Goods Industry was convened at 

Brussels, Belgium, in September 1981 • .Z/ The Industrial Development Board, 

at its sixteenth session in May 1982, took note of the conclusions and 

recommendations of the First Consultation~/ and decided at its seventeenth 

session in May 1983 that a consultation on the capital goods industry with 

special emphasis on energy-related technology and equipment should be held 

during the biennium 1984-1985 • .2/ 

Twenty-five Consultations have been convened since 1977 covering the 

following industries and topics: capital goods, agricultural machinery, iron 

and steel, fertilizers, petrochemicals, pharmaceuticals, leather and leather 

products, vegetable oils and fats, food-processing, industrial financing, 

training of industrial manpower, wood and wood products and building materials • 

ZI Report of the First Consultation on the Capital Goods Industry, 
Brussels, Belgium, 21-25 September 1981 (ID/276). 

8/ Report of the Industrial Development Board on the work of its 
sixt;enth session (Official Records of the General Assembly, thirty-seventh 
session, supplement No.16 (A 137/16)). 

9/ Report of the Industrial Development Board on the work of its 
seve~teenth session (Official Records of the General Assembly, thirty-eighth 
session, supplement No. 16 (A/38/16)). 

.' , 

. , 
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INTRODUCTION 

1. The Second Consultation on the Capital Goods Industry with Special 

Emphasis on Energy-related Technology and Equipment was held at Stockholm, 

Sweden, from 10 to 14 June 1985. The Second Consultation was attended by 147 

participants from 49 countries and 19 international and other organizations 

(see annex I). 

Background to the Second Consultation 

2. The First Consultation on the Capital Goods Industry, held at Brussels, 
1/ 

Belgium, from 21 to 25 September 1981,- drew attention to a fundamental 

disequilibrium between the developed and developing countries' production of 

. 1 d 21 capita goo s.-

3. Furthermore, the Consultation recognized that approximately 74 per cent of 

the developing countries' production of capital goods was concentrated in six 

or seven newly industrializing countries. That situation indicated that there 

were imbalances among the developing countries themselves. 

4. The First Consultation therefore recommended that UNIDO should, among 

other things: 

Carry out studies to identify the barriers hindering the entry of 
developing countries into the capital goods sector and formulate possible •. 
strategies to remove those constraints; 

Assist developing countries that aim at entering into or developing their 
capital goods industries. 

The First Consultation also recommended that priority should be given to 

assisting developing countries with an embryonic or no capital goods industry. 

];/ Report of the First Consultation on the Capital Goods Industry, 
Brussels, Belgium, 21-25 September 1981 (ID/276). 

2/ In 1980, the shares of developed and developing countries in the 
total world manufacturing value added in capital goods of $US 760 billion (in 
constant 1975 dollars) were 94.7 and 5.3 per cent, respectively. "The second 
world-wide study on capital goods: The sector in figures"' Sectoral Studies 
Papers No. 14, Vol.II (UNIDO/IS.505). 
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5. Other related UNIDO studies and discussions at meetings on the 
. 1 1 h. . d 31 , 41 , 5/ . . . agricu tura mac inery in ustry- - - identified yet another structural 

imbalance with regard to the geographical distribution of the capital goods 

industry within the individual developing countries. It was observed that in 

most developing countries the capital goods industry, if existent, had been 

concentrated in and around urban centres. The correction of that imbalance, 

which brought along additional social problems, would require the 

implementation of rural development programmes. 

6. The Second Consultation on the Agricultural Machinery Industry~/ dealt 

with the same issue from the perspective of food self-sufficiency and rural 

development. Within that concept, the integrated manufacture of agricultural 

~ machinery and rural equipment was identified as a possible route for entry 

into the capital goods sector. The Consultation.also recognized the validity 

and applicability of multi-purpose manufacturing units for the production of 

agricultural machinery and other capital goods and for the development of 

industrial infrastructure. 

7. The work of the secretariat, therefore, focused on the problems of entry 

into the capital goods sector. The identification of barriers to entry, the 

formulation of possible strategies to remove those barriers and the assessment 

of the role of and possibilities for international co-operation in assisting 

developing countries wishing to establish capital goods industries were the 

main areas of study. 

·~ 8. Full use was made of the experience gained through the UNIDO programme of 

technical assistance in the capital goods sector, particularly in the planning 

of the sector, in preparations for this issue. 

lf Report of the First Regional Consultation Meeting on the Agricultural 
Machinery Industry, Addis Ababa, Ethiopia, 5-9 April 1982 (ID/285). 

4/ "Report of the Workshop on Design and Development of Agricultural 
Equipment in Africa, Cairo, Egypt, 17-28, October 1982" (UNIDO/PC.85). 

5/ "Agricultural machinery and rural equipment in Africa: A new approach 
to a-growing crisis", Sectoral Studies Series, No.l (UNIDO/IS.377). 

~/ Report of the Second Consultation on the Agricultural Machinery 
Industry, Vienna, Austria, 17-21 October 1983 (ID/307). 
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The electric power equipment industry 

9. The wide scope of the energy-related technologies and equipment made it 

necessary to review the subject in order to identify the limited number of 

areas that could be discussed at the Second Consultation. The review was made 

at an expert group meeting held at Vienna, Austria, from 10-12 October 1983. 

After considering several alternatives that meeting recommended that the 

electric power equipment industry should be selected for further study. 

Furthermore, the meeting observed the lack of information on the electric 

power equipment sector in developing countries and recommended that a set of 

country case studies should be carried out by UNIDO. 

10. Important developmental issues related to the electric power and power 

equipment sectors and the terms of reference of the country case studies were 

discussed at an expert group meeting, held at Vienna, Austria, from 19 to 21 

December 1983.2/ 

11. UNIDO carried out the activities recommended by the expert group meetings 

held in October and December 1983, the results of which were discussed at a 

meeting held at Vienna, Austria, from 12 to 14 November 1984.~/ 

12. The meeting held in November endorsed in general the preparatory work 

carried out by the secretariat and recommended that the unpackaging of 

technology in the electric power sector should be one of the issues to be 

discussed at the Second Consultation. 

13. The following issues, therefore, were selected for consideration at the 

Second Consultation: 

Issue 1: 

Issue 2: 

Conditions of entry into the capital goods sector and 
strategies for integrated manufacture 

Development of the electric power equipment sector and 
technology unpackaging 

7/ "Report on the Expert Group Meeting on the Energy-related Equipment 
and Technology" (UNIDO/PC/87). 

8/ "Report of the Expert Group Meeting on the Electric Power Equipment 
Ind-;:;stry, Vienna, Austria, 12-14 November 1984" (UNIDO/PC/107). 

• 
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AGREED CONCLUSIONS AND RECOMMENDATIONS 

Issue l; Conditions of entry into the capital goods sector 
and strategies for integrated manufacture 

Conclusions 

14. The Working Group took note of the documents submitted by the UNIDO 

secretariat, and considered that they constituted a useful and valuable basis 

for the work of the Consultation. The Working Group concluded that: 

1. 

2. 

The introduction and diffusion of modern technologies would influence 
the international division of labour and, consequently, the capital 
goods industry in developing countries, even if it was not possible 
to indicate to what extent or even in which direction. It was 
therefore of the greatest importance that developing countries 
strengthen their capacity for monitoring and evaluating the 
development of new technologies and for formulating adequate 
strategic responses; 

Political will to develop the sector and to direct available 
resources towards national goals and according to national priorities 
was a basic condition. In their strategic choices, with a view to 
establishing capital goods industries, the developing countries 
should take into account the various factors brought out in the 
methodological document ID/WG.442/3 and notably their resources, 
their stage of development, the trigger effect of this industry on 
all the various sectors of the economy, the comparative advantages of 
the production factors, the size of markets and potential capacities 
to master the technology. The possibilities of regional co-operation 
must also be taken into account both for the development of markets 
and for production capacities and infrastructures. Training at all 
levels constituted a priority, together with the establishment of 
appropriate socio-professional structures; 

3. In view of the extreme diversity of situations, the identification of 
requirements in the light of the needs of the populations was of the 
greatest importance. The methodology package of UNIDO had proved to 
be a valuable tool for planning the development of the capital goods 
industry in-developing countries. The package consisted of the 
methodology for the classification and codification of capital goods 
(CCCG); the system of analysis of technological complexity (ATC), 
which, according to the recommendation of the First Consultation, had 
been developed and tested in two countries; and the ad hoc typology 
of developing countries as presented to the Consultation; 
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4. International co-operation should be encouraged in all fields 
together with formulae for co-operation between enterprises, notably 
in the form of .industrial arrangements. The participation of small 
and medium-sized enterprises represented an important but 
underutilized resource in the context of international co-operation; 

5. The UNIDO technical assistance projects and programmes had been 
instrumental in shaping and promoting the capital goods sector in 
some developing countries and as such were found to be useful for 
application in other developing countries; 

6. Among the obstacles encountered by the developing countries in 
seeking to enter the capital goods sector, the financial constraint 
continued to be a very serious handicap. 

Recommendations 

15. The Working Group, also taking into account the conclusions and 

recommendations adopted by the First Consultation on the Capital Goods 

Industry,~/ recommended that UNIDO should, within its available resources: 

1. Continue to study the impact of the introduction of new technologies 
on the industrialization process in developing countries and 
appropriate strategic responses and international co-operation 
measures that would promote the capital goods industry in those 
countries; 

2. (a) Continue to utilize the general methodological package that it 
has developed, including the typology of countries, as a framework 
for guiding the various countries in their strategic choices, adapted 
to their situation, their economic and social priorities and their 
needs; 

(b) Disseminate this methodological package widely in various 
languages and assist in its .concrete utilization in the developing 
countries, placing emphasis on its explanation in the countries of 
"group C" ;12._f 

'!._/ Report of the First Consultation on the Capital Goods Industry, 
Brussels, Belgium, 21-25 September 1981 (ID/276), paras. 1-9. 

10/ For details, see the typology intr~duced in ID/WG.442/3. The country 
groups used in the UNIDO typology are as follpws: group A, newly 
industrializing countries with well-developed capital goods industries (7 
countries); group B, countries that have started to establish their industrial 
base with some capital goods industries and technological capabilities (about 
30 countries); and group C, countries without or with very small capital goods 
industries. 
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(c) Develop the stock of data available for the ATC methodology, 
inter alia with the assistance of interested enterprises in the 
industrialized countries, through the organization of visits to 
plants by UNIDO experts to collect the necessary information with the 
agreement of Governments where required; 

(d) Promote the operational applications of the methodology in the 
developing countries concerned at the national or regional level; 

3. Apply the relevant recommendations formulated in other sectoral 
Consultations as well as the relevant recommendations of the various 
resolutions adopted by consensus at the Fourth General Conference of 
UNIDO and as adopted by the General Assembly to its work programmes 
and activities on the capital goods industry; 

4. Organize expert group meetings on the capital goods industry in the 
developing countries for countries at similar levels of industrial 
development or for regions in order to find common policies and 
strategies; 

5. Promote the dissemination of information on experience gained by 
developing countries in general and in particular those that are 
recipients of UNIDO technical assistance in the capital goods 
industry; 

6. 

7. 

Call attention to the problem of underutilization of c~pacity in the 
field of capital goods in some developing countries and explore ways 
and means to resolve that problem; 

Develop, with the assistance of the international community and 
regional and international financial institutions, financing formulas 
adapted to the development of capital goods industries in the 
developing countries. 

Issue 2: Development of the electric power equipment sector 
and technology unpackaging 

Conclusions 

16. The following conclusions were reached: 

1. It was important for developing countries to enter or to expand their 
current production in the electrical power equipment sector. The 
wide scope of the electric power equipment industry made it possible 
for developing countries to enter into manufacturing at a complexity 
level that was compatible with their development stage; 
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2. Rural electrification was one of the most important contributors to 
rural development. It was agreed that, in many developing countries, 
there was room for local industries and skills to participate in 
rural electrification programmes. It was also agreed that the 
development of mini-power projects and projects using new and 
renewable sources of energy should be pursued further; 

3. Technology unpackaging was a major instrument through which 
developing countries could increase the domestic content of their 
electric power projects. The creation of local engineering and 
consultancy services and the acquisition of experience by such 
services in projects at various stages of execution were 
prerequisites for the gradual disaggregation of technology packages. 
Unpackaging was related to the capabilities of the respective 
contractual partners and the corresponding allocation and assessment 
of responsibilities was of particular importance; 

4. The meeting also concluded that strategies conducive to enhanced 
co-operation between developing countries were highly important. 
There was room for co-operation in tec,hnology areas and the sharing 
of regional markets. Complementary opportunites for co-operation 
between developed and developing countries in both trade and finance 
also existed. There was also scope for co-operat.ion between small 
and medium-scale enterprises from industrialized countries and firms 
from developing countries. 

Recommendations 

17. The Second Consultation recommended that, in its work on the electric 

power equipment industry, UNIDO should, within its available resources: 

1. Include, in its Industrial and Technological Information Bank 
(INTIB), information on electric power equipment manufacturing 
technologies that are now in the public domain, on marketing 
opportunities for the developing countries and on possibilities 
available for assistance to the developing countries from the 
developed and other developing countries; 

2. Prepare regional directories of firms manufacturing electric power 
equipment and their products; 

3. Promote regional co-operation in the field of electric power 
equipment manufacturing; 

4. Organize interregional expert group meetings on new and renewable 
sources of energy for rural development adapted to each region's 
conditions with participation of both developing and developed 
countries; 

5. Analyse the costs and benefits of and limits to technology 
unpackaging in the electric power industry while recognizing the 
advantages thereof; 

• 



• 
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6. Upon request, carry out missions to individual developing countries 
with experts from countries with relevant experience to identify 
existing production opportunities in the electric power industry 
sector. On the basis of these missions, to undertake feasibility 
studies with the aim of assessing investment opportunities in 
specific priority industries; 

7. Encourage financial institutions to participate actively in the 
search for adequate solutions to, the problems of financing the 
activities of electric power equipment manufacturers; 

8. .Give advice to all interested parties in order to further 
technological unpackaging and try to clarify the responsibilities of 
different parties; 

9. Support the Andean Pact countries in their efforts to pool their 
experi~nce and capacity in capital goods projects, particularly in 
the field of electrical energy, as an example of co-operation between 
developing countries • 
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I. ORGANIZATION OF THE CONSULTATION 

Opening of the Consultation 

Statement on behalf of the Executive Director of UNIDO 

18. The Second Consultation was addressed by the Director, Division for 

Industrial Studies, on behalf of the Executive Director of UNIDO, who 

regrettably could not attend. He expressed gratitude to the Government of 

Sweden for hosting the Consultation and for the personal interest of the 

Minister of Energy in attending the Consultation, which was indicative of the 

important role that Sweden was playing in promoting the development of 

developing countries and international co-operation between all countries. 

19. He said that when the First Consultation on the Capital Goods Industry had 

been held at Brussels in 1981 the world economy had been passing through 

difficult times. That situation had not changed much and was further 

complicated by the fact that all industry, and the capital goods industry in 

particular, was influenced by the rapid diffusion of highly sophisticated 

technologies mainly based on microelectronics and informatics. Those 

technological developments might erode the labour-based comparative advantage 

of developing countries. Industrial sectors that had been previously 

redeployed to developing countries seemed to be affected by the increased 

automation of production processes in industrialized countries, and it was 

therefore of crucial importance for developing countries to evaluate the 

impact of technological developments on their industrialization efforts. 

20. The capital goods industry was of paramount importance since it provided 

the means of production of the machines to make machines. The creation of a 

capital goods industry enabled a country to develop its own innovative genius 

rather than depend on imitating others. The First Consultation, he said, had 

drawn attention to the large number of developing countries without capital 

goods industries. He also pointed out that the large number of developing 

countries, as well as the experience of UNIDO in many developing countries, 

indicated that entry into the sector was the most difficult stage. He drew 

attention to the problems faced by newcomer countries and said that UNIDO had 

found both developed and developed countries that were prepared to make 

special efforts to assist those newcomers. 

• 
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21. Commenting further upon the issues ·to be discussed, he recognized that 

electricity was one of the most important contributors to the 

industrialization and overall growth of a developing country. All developing 

countries had, therefore, given high priority to electrification in their 

economic and social policies. The qu~stion to be asked was how a developing 

country could increase its domestic participation in electrification 

programmes and hence attain higher growth rates in eiectrification and capital 

goods output. Without the support of the international community it would be 

very difficult for national Governments to be successful in that area. He 

concluded by wishing the meeting every success in its endeavours. 

Statement by the Minister of Energy of the Government of Sweden 

22. The Ministry of Energy of Sweden welcomed the participants on behalf of 

her Government. She stressed the importance of.the topic energy-related 

technology and equipment because a safe, inexpensive, pro-environmental system 

of energy supply was a key to development in every society. She noted that 

her country had access to an energy system that was not only u~usually 

reliable and inexpensive but also preserved the environment, namely 

hydroelectric power. In addition~ development was currently in progress in a 

number of areas, such as rationalization and savings of energy in industry, 

heat exchangers, heat pumps, pro-environmental methods of combusion and 

purification of solid fuels and methods of dealing with nuclear wastes. 

23. The need for investment and new technology in energy was great, and all 

~ countries needed to renew. their energy systems. She hoped that the developing 

countries that were facing the task of building up energy systems necessary 

for development would not repeat the mistakes that had been made as regards 

the environment. 

24. She said that attention should not be concentrated solely on the 

production of equipment for large hydr~power projects or transmission lines, 

however. For the majority of the population living in the developing 

countries, rural electrification was equally important. Therefore, the 

manufacture of equipment for new and renewable sources of energy, not only 

mini-hydropower stations but also biomass power gasifiers, and improvements in 

solar photovoltaic and wind power technology and the production and use of 

peat were of great interest. Several projects in those areas were under way 

in the developing countries. 
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25. Because the building up of an industrial base in the developing countries 

was not a challenge that would end at the Second Consultation, she pointed to 

the need for the meeting to devote some of its attention to follow-up 

activities. She expressed the hope that the meeting would result in increased 

consciousness of the benefits of international co-operation in helping the 

developing countries enter to a greater extent into the capital goods industry 

and the electric power equipment sector by technology unpackaging or other 

means. Finally, she wished the Sec.ond Consultation success in its 

deliberations. 

Statement by the Head of the Negotiations branch of UNIDO 

26. The Head of the Negotiations Branch opened his statement by referring to a 

telex received that day from Mr. Calmell del Solar, Director-Secretary of the. 

Commission of the Cartegena Agreement.. The representatives of the public and 

private entrepreneurial sectors of the Andean Pact countries (Bolivia, 

Colombia, Ecuador, Peru and Venezuela), at their recently concluded meeting on 

the promotion of capital goods, wished to inform the Consultation of: the 

establishment of a subregional programme for capital goods, identifying the 

electrical, petroleum, mining and telecommunications sectors as priority 

sectors for joint action; their decision to form an Andean producers' 

association for capital goods; and their request for UNIDO co-operation in the 

subregional programme. 

27. The Head of the Negotiations Branch emphasized that the purpose of the 

Consultation was to identify the problems faced by developing countries in the 

development of the sector, so that concre~e measures could be taken to 

overcome those problems. Those measures could include strategy and policy 

changes in developing countries and in developed countries where appropriate. 

In addition, the Consultation provided an opportunity for participants to have 

various informal contacts on matters of mutual interest. 

Election of officers 

28. The following officers were elected: 

Chairman: Sten Niklasson (Sweden), Under-Secretary for Negotiations, 
Ministry of Industry, Stockholm 
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G.E. Mariki (United Republic of Tanzania), Director, 
Industrial Development, National Development Corporation 

Vice-Chairmen: Luis Perez Aceves (Mexico), Director, Industria Basica y de 
Bienes y de Capital, Nacional Financiera, S.A. 

Milan Roch (Czechoslovakia), Head of Department, Skodaexport 

S.A. Subramanian (India), Member (THERMAL), Central 
Electricity Authority of India 

Volker Thuernau (Federal Republic of Germany), 
Representative, German Machine Manufacturers' Association 
(~) 

Adoption of the agenda 

29. The Consultation adopted the following agenda: 

1. Opening of the Consultation 
2. Election of Chairman, Vice-Chairmen and Rapporteur 
3. Adoption of the agenda and organization of the work 
4. Presentation of the issues by the secretariat 
5. Discussion of the issues 

Issue 1: Conditions of entry into the capital goods sector and 
strategies for integrated manufacture. 

Issue 2: Development of the electric power equipment sector and 
technology unpackaging. 

6. Conclusions and recommendations for further action 
7. Adoption of the report of the meeting 

Establishment of a programme of work and working groups 

30. The Consultation adopted the programme of work as shown in annex II. 

31. The Consultation established two working groups to discuss the issues and 
to propose conclusions and recommendations for consideration at the plenary 
session: 

Working group 1 to consider issue 1: Conditions of entry into the capital 
goods sector and strategies for integrated manufacture 

Working group 2 to consider issue 2: Development of the electric power 
equipment sector and technology unpackaging 

32. Carlos Vargas (Venezuela), Secretario Ejecutivo, Consejo Nacional para el 

Desarollo de la Industria de Bienes de Capital (CONDIBIECA), was elected 

Chairman of working group 1. 



- 16 -

33. Eric Bernhardt (Switzerland), Delegate for Special Assignments, 

Electrowatt Ingenieurs-Conseils S.A., was elected Chairman of working group 2. 

Documentation 

34. Documents issued prior to the Consultation are listed in annex III. 

Adoption of the report 

35. The report of the Second Consultation was adopted by consensus at the 

final plenary on 14 June 1985. 
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II. REPORT OF THE PLENARY SESSIONS 

Presentation of the issues by the UNIDO secretariat 

Issue No. 1: Conditions of entry into the capital goods sector and strategies 
for integrated manufacture 

36. A representative of the UNIDO secretariat stressed the central role of the 

capital goods sector in the industrialization process of developing countries 

and the economic and social implications of mastering technologies associated 

with manufacture. The main characteristics of the capital goods sector and 

its diversified and multisectoral nature was stressed, as was the importance 

of small and medium-scale enterprises for the development of the sector. 

'9 Particular mention was made of the technological changes that affected the 

strategies of developing countries for entry into and future development of 

the sector. Training and financing were important, as were the evolution and 

growth of consultancy and engineering services in developing countries. 

Various global strategies, policies and tools were identified, such as 

integrated planning, ATC and the approach based on multi-purpo~e production. 
~ 

Finally, both internal and external strategies of Governments were recognized 

in a framework of mutually beneficial international co-operation. 

Issue No.2: Development of the electric power equipment sector and technology 
unpackaging 

37. In introducing issue 2 a representative of the secretariat underscored the 

priority of electrification in the overall development strategy of the 

D developing countries, pointing out that the value of total annual investment 

by those countries in the sector was some $US 60 billion. By spending 

US 15 billion annually for electric power equipment imports, the developing 

countries also accounted for one third of the total world market for such 

equipment. That situation led to an optimistic assessment of the 

possibilities for expanded mutually beneficial industrial co-operation between 

the developed and the developing countries. 

38. It was stressed that it was necessary to elaborate practical 

recommendations on ways and means to overcome the obstacles hindering the 

development of electric power systems and power equipment industries in the 

developing countries and to promote co-operation between the developed and the 

developing countries as well as between the developing countries themselves. 
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39. Expressing their appreciation to the United Nations Conference on Trade 

and Developmen~ (UNCTAD) and other international and regional agencies for 

their assistance in preparing the background documentation, the representative 

of the secretariat also stressed the importance of the distinction between 

electric power systems and the electric power equipment industry as well as 

the necessity to include in the discussion of electric.power systems all of 

the hardware and software activities involved. 

40. The representative of the secretariat drew attention to technology 

unpackaging as one approach to overcoming some of the obstacles faced by the 

developing countries in expanding their electric power systems, technology 

unpackaging in turn being directly affected by, among other factors, the 

conditions of financing and the presence of engineering and consultancy 

services. 

Summary of the discussion 

41. There was general acceptance of the importance of the capital good-s 

industry in the industrialization process and the desirability for developing 

countries to establish and develop that industrial sector so as to attain 

social and economic objectives. The specific role of the electric power 

equipment industry in promoting local industry and its linkage with other 

sectors of the economy was identified. 

42. Emphasis was given to the need for proper planning for the development of 

the capital goods sector with appropriate studies conducted to establish 

realistic demand projections and an assessment of available resources, both in 

terms of manpower skills and material requirements. Participants noted that 

there could be no uniform planning model: each country had to consider' its 

own unique ~haracteristics. In planning the development of the sector, due 

attention should be paid to the special features involved, including the wide 

diversity of products, the complex manufacturing process, high level of 

technological skills required, high investments and long gestation periods. 

Manpower planning was stressed, and it should involve effective training at 

all levels including production planning, repair and maintenance, the design 

of products and manufacturing technologies, management and industrial 

development in general. The sectoral development plan should indicate 

products to be locally manufactured under an appropriate time plan. 

f' 
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43. Proper feasibility studies should be undertaken for each project and the 

financial and economic viabilities clearly established before investment was 

committed. 

44. Various methods of entry into the capital goods sector were identified, 

the suitability and applicability of which should depend on a country's 

specific circumstances. Among those were: 

(a) The establishment of effective repair and maintenance services to 
build up local skills required for the development of the sector; 

(b) The importation of reconditioned machinery and equipment as a means 
of reducing the investment cost. In that respect UNIDO was called upon to 
conduct a survey on the ava1lability of reconditioned machinery and equipment 
in the industrialized countries and the demand for them in the developing 
countries; 

(c) In recognizing the importance of rural electrification and the 
applicable technologies for electricity generation in micro and mini plants, 
local manufacturing capacity could be developed to produce machinery and 
equipment for that specific purpose. In that connection due consideration 
should be given to new and renewable energy sources where those were found to 
be environmentally and economically effective. 

The potential of small and medium-scale enterprises to provide a base for 

entry into the sector was also recognized. In that regard, it would be 

beneficial for such enterprises in developing countries to produce products 

based on simple processes as a means of entry into the sector. 

~ 45. The unpackaging of technology was considered extremely important in 

providing a means of entry and progress within the capital goods and 

electrical technology sectors. The unpackaging of electrical systems had the 

potential for the concrete redeployment of specific production to developing 

countries. Financing institutions and technology suppliers would need to 

adopt measures that would facilitate such arrangements. 

46. The role of co-operation between developing countries in the capital goods 

sector was recognized, and attention was called to the recent decisions of the 

Andean Pact countries in that regard. Constraints on market size could be 

overcome through such co-operation. The potential for trade in capital goods 

between developing countries was considerable and had grown recently. With 
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regard to co-operation with developed countries, both the role of large 

enterprises as well as the structure of the industry were of particular 

importance in the sector. 

47. The representative of the UNCTAD secretariat emphasized the dynamic role 

of the capital goods sector through capital formation and technological 

development and diffusion in developing countries. He noted that capital 

goods exports from some developing countries to developed countries, and in 

particular to other developing countries, could contribute to the 

restructuring of the world economy and to more balanced North-South economic 

relations. The work of UNCTAD on technology complemented that of UNIDO 
.. 

including technical co-operation. Studies c·arried out by UNCTAD with the 

financial support of the Government of Japan had resulted in the publication 

of The Capital Goods Sector in Developing Countries: Technology Issues and 

Policy Options (UNCTAD/TT/78). 

48. The representative of the International Labour Organisation (ILO) 

emphasized the importance of training in the development of the capital goods 

sector and made reference to the studies and mandates of ILO in that area. 

Training on a long-term basis should be consistent with a Government's social 

and economic policies. Resolutions on training and the social implications of 

technological change had been adopted by the International Labour Conference 

and the ILO Metal Trades Connnittee. 

49. One participant described the work of his organizations with regard to 

standardization in general and standardization in electric energy systems, in f'i 
particular, noting its great relevance to the capital goods and electrical 

sectors in developing countries. 

50. The work of UNIDO on the multi-purpose approach to the production of 

agricultural machinery might be usefully expanded to the whole capital goods 

sector. .It was considered that the studies and issue papers presented by the 

secretariat constituted a sound basis for further work by UNIDO. 
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III. REPORT OF THE WORKING GROUP ON ISSUE 1: CONDITIONS OF 

ENTRY INTO THE CAPITAL GOODS SECTOR AND STRATEGIES FOR 

INTEGRATED MANUFACTURE !!/ 

The impact of modern technologies on the capital goods industry 

51. A representative of the secretariat introduced the topic on the impact of 

modern technologies on the capital goods industry in developing countries. He 

drew attention to questions contained in the issue paper on the impact of 

modern technologies on the international division of labour, national choices 

f h 1 . d . . 1 . 12/ o tee no o~ies an 1nternat1ona co-operation.~ 

52. Some participants pointed to the impact that the diffusion of modern 

technologies could have on the capital goods industry in developing countries 

and highlighted its effect on international industrial restructuring and 

redeployment. The impact on international restructuring of a reduction of the 

cost differential in manufacturing in developing countries was referred to by 

the representative of the Economic Commission for Western Asia (ECWA). 

53. While one participant felt that developing countries should take a very 

cautious attitude towards new technologies, another gave detailed examples of 

the successful introduction of computers in different applications in his 

country. The possibility of the co-existence of traditional and advanced 

technologies within and between countries was mentioned by some participants. 

Some participants pointed out that in the industrialized countries the 

~ percentage of enterprises usually utilizing new technologies was not very 

large. In addition, one participant emphasized that a long period of time was 

required to introduce and master modern technologies, also in industrialized 

countries, and that developing countries should not underestimate that 

difficulty. One participant pointed out that the introduction of new 

technologies widened the gap between very qualified personnel using those new 

technologies and unskilled labour, and many participants stressed the 

importance of training. 

11/ ID/WG.442/1. 
12/ Ibid., paras. 49-50. 
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54. Several participants felt that the impact of new technologies was only one 

factor affecting the conditions of entry into the sector, other factors were 

of equal importance. One participant stated that other barriers such as 

access to markets, financing etc., could be greater obstacles to developing 

the capital goods sector than the introduction of new technologies. Several 

participants pointed out that the size of markets in developing countries was 

often an obstacle to the production of capital goods and stressed the 

importance of co-operation in that field. 

55. The role of UNIDO was stressed by many participants, for example in 

connection with monitoring and carrying out studies on the impact of new 

technologies, the role of small- and medium-scale enterprises and technical 

assistance. One participant encouraged UNIDO to convene a panel of experts to 

analyse the impact of modern technologies and the implementation of relevant 

projects in the capital goods sector of developing countries. 

Constraints to entry into the capital goods sector 

56. The discussion of strategies centred around exploring various problems 

connected with entry into the capital goods sector, the criteria that should 

be used in determining sectoral and product structures, technological routes 

of entry, the role of regional co-operation and various aspects of the 

multi-purpose approach. A representative of the secretariat presented the 

topic and stressed the need for a comprehensive approach to all related 

questions and the potential of the ATC method in that respect. 

57. With respect to national choices for the development of the capital goods 

industry, some participants stressed that there were no universal criteria 

that were valid for all developing countries owing to the great differences 

between countries and between sectors. 

58. The importance of skilled manpower and training was stressed by many 

participants. A number of participants emphasized the need for the 

establishment of social and professional structures that would deal with 

job-related problems and training. One participant stressed the need for 

increased labour representation in the UNIDO consultation mechanism. The 

impact of market conditions on national strategies and choices of technology 

was underlined by several participants. The importance of political factors 
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was stressed by one participant. Another participant pointed to the role of 

direct investment as a vehicle for the transfer of technology. One 

participant indicated that developing countries, when employing external 

consultants, should pay due account to conditions of service of the 

consultants's home country. 

59. One participant pointed out that the criteria would have to depend on a 

careful assessment of the situation and available resources in each developing 

country, another participant referring to the problem of raw material and 

intermediate product supply, in particular in the steel industry, for the 

development of the sector, whereas another participant strongly underlined 

that the decisions must rest with the enterprises themselves. Several 

• participants recognized the importance of the ATC method in that context. The 

role of the Government or State in guiding available domestic or external 

resources towards national goals and in accordance with national criteria was 

stressed by one participant. Some participants suggested that repair and 

maintenance might be a route for entry into the capital goods industry. One 

participant referred in particular to the need for product adap~ation and 

standardization efforts. Another participant said that such decisions should 

remain with the countries themselves and that UNIDO should provide guidance in 

that respect. 

60. After clarifications given by the secretariat concerning possible 

difficulties that could occur in applying the multi-purpose approach, it was 

recognized by certain participants that the approach constituted a valuable 

'' component of development strategies for capital goods. 

61. A number of participants noted that financial constraints continued to 

have a limiting effect on the development of capital goods in developing 

countries and suggested that UNIDO, in co-operation with the competent 

international financing institutions, further examine the problem with the aim 

of identifying new approaches or formulas that would respond to the specific 

needs of the sector. 

62. Some participants pointed out that the size of markets in developing 

countries was often an obstacle to the production of capital goods and 

stressed the importance of regional co-operation in that field. 
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The experience of UNIDO in planning and promoting the capital goods industry 

63. A representative of the secretariat introduced the topic on the experience 

of UNIDO in planning and promoting the capital goods industry in a number of 

developing countries. Technical assistance activities were implemented in 

those countries under a similar methodological approach in terms of policy 

instruments and incentives, the CCCG system to assess market potential and ATC 

to define technical levels and prepare investment profiles. 

64. A number of participants illustrated the positive experiences they had in 

developing a capital goods programme with the technical assistance of UNIDO. 

The role of the Government and of the public sector was considered to be a 

crucial element in the economical and political decision-making process. 

Particularly effective were the consultation groups between the producers and 

purchasers of certain types of machinery and equipment, which promoted the 

purchasing of national products on the part of public enterprises. Those 

participants stressed the positive role of UNIDO assistance in applying 

planning and technological methodologies, resulting in the identification of 

development targets in a coherent and rapid way. 

65. Several participants agreed that public institutions and enterprises 

played an essential role as they represented a large segment of the purchasing 

power of a given country and that it was important to gain their support in 

granting preference to local production. 

66. A number of participants stressed the question of help required for less 

developed countries, mainly those included in category C of the UNIDO 

typology. It was suggested that specific assistance programmes should be 

implemented for countries that aimed at the creation of capital goods 

manufacturing units linked to sectors such as agricultural or mining which 

represented the main natural resources. They agreed to the approach suggested 

by UNIDO that the route for entry into the capital goods industry for group C 

countries should essentially be the production of equipment for sectors that 

satisfied fundamental needs such as food, building and infrastructure as well 

as those connected with national resources such as mining, mineral processing 

and agricultural products. One participant suggested that UNIDO should not 

limit itself to the proposed solution- for entry into the capital goods sector 

by group C countries but it should keep the problem under review for 

alternative solutions. 
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The planning methodology as designed by UNIDO 

67. The secretariat introduced the methodologies for CCCG and ATC. Those 

methodologies had been developed for analysing the demand for capital goods 

and assessing technology levels and requirements for both existing industries 

and for new investment opportunities. 

68. Several participants expressed their appreciation of the methodologies; 

both appeared to be effective and complementary to each other. They were 

considered to be valuable instruments to assist planners in designing 

investment programmes based on detailed analyses of demand for and supply of 

capital goods in order to create a coherent technological base. Mention was 

·~ made by some participants of the use of similar methodologies for manpower 

development. In that connection, the need for accurate statistical data was 

expressed. 

Other UNIDO approaches in technical assistance 

69. The secretariat introduced the topic on the technical assistance 

programmes of UNIDO that covered the specific requirements of group A and C 

countries. 

70. A number of participants agreed that such programmes would allow less 

developed countries to initiate capital goods production by promoting a 

specific nucleus of industries. 

71. A number of participants pointed out that the planning methodology should 

focus as a priority on the development of products for national markets. 

However, the subregional, regional and international markets should·not be 

neglected, as in the long term greater competitiveness could be secured. One 

participant pointed out that there was a risk that tariff protection schemes, 

designed to be temporary and diminishing, would become permanent sources of 

government income, thus perpetuating the risk of high costs and low 

competitiveness. 

72. One participant invited UNIDO to continue to increase technical assistance 

in the field of regional co-operation and factory management. 
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73. The representative of ECWA suggested the need to develop technological 

infrastructure in terms of foundries, forges, research and engineering 

institutes. He pointed out the need for South-South co-operation. 

• 

74. A number of participants stressed the problems of countries of group A, 

which suffered from market and economic crises with large manufacturing 

capacities unutilized in the capital goods sector. One participant suggested 

that greater attention should be given to mechanisms for public debt relief, 

the opening of markets of developed countries and the transfer of new 

technologies as tools to meet the impact of the unfavourable situation faced 

currently by countries of group A. Another participant suggested that UNIDO 

should organize special meetings Qetween countries at similar levels of 

development. 

75. Regional and international co-operation was mentioned by several 

participants as a way to enrich the CCCG and the ATC methodologies, especially 

with the contribution of industrialized countries. 

76. The participant from China suggested that UNIDO should pay attention to 

the economic reform in the machine-building industry of his country. 
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IV. REPORT OF THE WORKING GROUP ON ISSUE 2: DEVELOPMENT OF THE 

ELECTRIC POWER EQUIPMENT SECTOR AND TECHNOLOGY UNPACKAGING13/ 

The electric power industry in developing countries 

77. Because of the key role of electricity generation in economic and social 

development, the participants generally agreed that it was important that the 

developing countries enter or expand current production in the electric power 

equipment sector. At the same time some participants stressed the constraints 

to the production of electric power equipment in those countries: the small 

domestic markets which made large production runs impossible and did not 

justify the cost of designing and pattern-making; the inability of even 

economically and technically well-established local firms to match the 

financial conditions offered by international c~rporations; and the difficulty 

for countries that were relatively inexperienced and at the early stages of 

production to compete internationally in terms of price and quality. The need 

for skilled workers and the necessary know-how was recognized• 

78. One participant noted that market factors could only be ignored where 

strategic considerations had been deemed to be of overriding importance, and 

another spoke of the need for the Government to subsidize strategic 

enterprises. The inability to meet international financing conditions was 

seen by some participants as prohibiting producers in developing countries 

from winning internationally tendered contracts for their own public 

D utilities. Two participants reported on "buy national" legislation that 

required domestic utilities to purchase from local producers, even when their 

prices were higher, and others reported on regulations designed to foster the 

development of domestic enterprises. The latter, however, were labelled a 

form of "pseudo-transfer of technology" by one participant, since suppliers 

only met the minimum requirements and then only supplied the simplest 

technology. 

13/ ID/WG.442/2. 
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79. Support was expressed by some participants for expanded assembly 

operations of electric power equipment, one participant stressing the 

importance to the developing countries of the on-the-job training thus 

acquired. Several other participants, in turn, moved beyond such individual 

policies and called for the development of an overall strategy for the sector. 

80. Two participants expressed their belief in the virtues of modern 

technology as a mechanism for overcoming the constraining effect of market 

requirements. Several others, including some participants from least 

developed countries, embraced the introduction of modern technologies in 

electric energy generation for their economies. Some participants, however, 

noted that such technologies were too expensive and reported that they had 

been successful in retrofitting, i.e., rehabilitating and modernizing, older 

equipment. 

81. The local technical environment was considered by many participants to be 

basic to the ability of developing countries to produce equipment for the 

electric power industry, repair and maintenance work$hops being labelled by 

one participant as a future source of knowledge for the developing countries. 

Several participants also pointed out that cheap labour was often held to be 

another crucial factor, but they emphasized that although labour was indeed 

abundant in the developing countries, it was not cheap when adjusted for 

productivity. Moreover, the output from automated production lines was often 

more internationally competitive. One participant stated that the developed 

countries that were carrying out a developing country project should train 

personnel from that country and the representative of ILO stressed the 

important mediating role to be p_layed in that area by international 

organizations. 

82. At the enterprise level, some participants underscored the appropriateness 

of small- and medium-scale enterprises for the electric power industry in the 

developing countries. 

83. One participant stressed the importance of planning techniques, while 

another challenged the claims made for integrated planning in the entire 

capital goods sector. 

• 
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84. Several participants emphasized subregional and regional co-operation as 

well as requests for greater assistance from international organizations. One 

participant requested increased assistance from the developed countries, while 

another participant noted the critical role of the investment climate in 

developing countries in that regard. 

85. Several participants indicated the importance of rural electrification in 

their countries. Some participants from least developed countries stated that 

such programmes were not meeting targets and that national participation in 

those programmes was very low and sometimes limited only to the manufacture of 

wooden poles. Micro- and mini-hydro plants, as well as plants employing 

non-conventional or new or renewable forms of energy, were identified as 

~ suitable alternative decentralized electricity generation options. Owing to 

the relatively simple equipment requirement of such plants, the involvement of 

small- and medium-scale enterprises could be effective. 

• 

The manufacture of electric power equipment and the 

classification of developing countries 

86. In introducing its conceptualization of a typology of developing countries 

for the electric power equipment industry, the secretariat emphasized that the 

concept represented an attempt to identify common problems and formulate 

common strategies in the electric power sector in developing countries at 

similar levels of industrialization. In the brief discussion that followed 

one participant stressed the difficulties of using such a typology owing to 

the complex problems in developing countries, and two participants pointed out 

the usefulness of such typologies and metholologies as a means to obtain a 

better knowledge of the crucial problems facing a particular group of 

countries. 

Technology unpackaging and the role of engineering and consultancy services 

87. Representatives of the secretariat introduced the concept of technology 

unpackaging as reflected in the issue paper (ID/WG.442/2, paras. 13-14) and 

the role of engineering and consultancy services. 
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88. There was general agreement that unpackaging was a major route to increase 

the local content in electric power projects. It was stressed, however, that 

unpackaging was not an easy task and that the creation of local engineering 

and consultancy services and training in several turnkey and semi-turnkey 

projects were among the prerequisites for gradual unpackaging. The existence 

and involvement of those services, particularly in the first stages in which 

technology and equipment are defined, was of vital importance in increasing 

local purchases. 

89. Several participants stated that the urgent demand for electricity, the 

need for reliability and the very large scale of some projects often forced 

utilities to prefer turnkey arrangements to unpackaging. Furthermore, 

management capacity was not always sufficiently de~eloped to cope with the 

demands of unpackaged projects. Several participants pointed out that 

policies pursued by financing agencies, for example the requirements for 

international tenders, were responsible for countries opting for turnkey 

operations. A number of participants felt that turnkey arrangements were 

necessary at least in some sectors for most countries, particularly for 

projects that were not likely to be repeated, and that some countries would 

need such arrangements for some time to come. 

90. One participant drew attention to the conflict of interest between utility 

companies and local manufacturers in developing countries. Utility companies 

were often interested in increasing their generating capacity within the 

shortest possible time and operating with maximum reliability, while domestic 

industry needed a "learning period", which utilities were reluctant to 

accept. Furthermore, it was necessary for utilities to identify and prepare 

technical specifications for components that could be produced domestically 

and to carry out acceptance tests and quality control of locally manufactured 

equipment. Such capabilities were not always available, however. 

91. The appropriate degree of technological unpackaging was considered by 

several participants to be a function of the cost, the time· available for the 

project as well as the technological capacity of the specific country. It was 

argued that a new enterprise in a developing country could not be expected to 

perform overnight at a standard equal to that of an established international 

corporation. One participant summarized the discussion in his argument that 

technological unpackaging should be understood as a development process rather 

than as a set of individual projects viewed in isolation. 

• 

• 
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92. Several participants felt that in all unpackaging efforts the question of 

responsibility was a critical factor and that responsibility also had to be 

unpackaged in accordance with the capabilities of the contractual partners. 

One participant felt that the total sum of individual responsibilities was 

often less than the total risk involved and that there were sometimes grey 

areas for which no one could be held responsible. Some participants stressed 

then the necessity for adequate contractual agreements, including provisions 

for rapid international arbitration, with a free choice of applicable law by 

the contracting partners. 

International trade in electric power equipment 

~ 93. A representative of the secretariat emphasized the importance of the close 

relationship between industrialization and trade. In that connection, modern 

forms of South-South co-operation had significant potential for removing or 

reducing the obstacles to capital goods production in the South. 

94. One participant stressed that, while trade and trade-related aspects of 

development per se fell under the mandate of UNCTAD and GATT, it would be 

appropriate that an organization devoted to fostering industrialization in the 

developing countries also investigated those problems. Some participants 

emphasized that constraints in the areas of trade, finance and standardization 

represented a fundamental hindrance to expanded intra- and interregional 

trade. While the importance given in the previous discussion to financial 

constraints was reiterated, several participants gave particular emphasis to 

the need for increasing the degree of standardization in manufacturing as a 

precondition for enhancing intraregional co-operation. 

95. Several participants reported on the experience of their countries in 

regional co-operation in the electric power equipment industry, and one 

participant implored the developing countries to pursue that strategy as the 

only way for many developing countries to increase the size of their markets 

and thus to reap the benefits of scale. At the same time, another participant 

stressed that the complementarity of South-South trade with North-South trade 

flows should not be ignored. 

96. Finally, several participants raised the question of tariff and non-tariff 

barriers to trade in the electric power equipment industry and noted the 
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different standards in different countries as well as "buy national" policies 

for public utilities in both the developing and developed countries. 

The financing of electric power projects 

97. A representative of the secretariat drew attention both to the very large 

financial requirement as well as to the high ratio of external to domestic 

funds necessary for the development of the electrical power projects (usually 

of the order of one third). That would further strain the availability of 

external capital over the medium term owing to the difficulties of the 

developing countries in servicing their external debts. He also stressed that 

financial engineering was essential in optimizing the allocation of scarce 

resources, and technology unpackaging could help reduce foreign currency 

requirements. Although international multilateral and bilateral financing 

agencies would continue to play an important role in the sector, other means 

of financing should be considered. 

98 Another problem of international financing was identified by some 

participants as the fluctuation in foreign exchange rates. That resulted in 

an increase in the foreign exchange risk borne by both the borrower and the 

lender. Several participants also stressed the handicap faced by developing 

countries in the export of equipment owing to the lack of appropriate 

financing. One participant suggested that regional development banks should 

contribute to the solution of this problem by extending appropriate guarantees. 

• 

99. Some participants considered that a negative effect was exercised through ~ 
the requirements imposed by some international financing agencies on the 

smaller countries, directly or indirectly, with regard to the purchase of 

foreign equipment. In particular, they considered the 15 per cent margin 

between the c.i.f. prices for products from the industrialized countries and 

local prices in the developing countries to be inadequate. 
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Annex I 

LIST OF PARTICIPANTS 

Algeria 

Mahieddine Sa1di, Assistant Directeur general, Societe nationale de 
siderurgie, Le Paradou, Hydra, Alger 

Zoubir Daouadji, Ingenieur en chef, SONELGAZ, 2 boulevard Salah Bouakouir, 
Alger 

Argentina 

Miguel Aldo Solodkowsky, Asesor de Cabinete, Ministerio de Obras y 
Servicios Publicos, Buenos Aires 

• Belgium 

Claude Putman, Directeur du Service pour la conservation des energies, 
Ministere des affaires economiques, rue G. Leman 60, 1040 Bruxelles 

Jose Libert, Secretaire general, Conseil central de l'economie, avenue de 
la Joyeuse Entree 17-21, 1040 Bruxelles 

Ginette Parent-Colson, Fonctionnaire, Conseil central de l'economie, 
avenue de la Joyeuse Entree 17-21, 1040 Bruxelles 

Andre Meulemans, Conseiller relations internationales, FABRIMETAL, rue des 
Drapiers 21, 1050 Bruxelles 

Gerard Calberg, Administrateur directeur, Tractionel Electrobel 
Engineering S.A., rue de la Loi 75, 1040 Bruxelles 

Benin 

Michel Dassi, Directeur, Central de l'industrie, Ministere des finances et 
de l'economie, Cotonou 

Burundi 

Isaie Ntirizoshira, Conseiller, Direction generale de l'energie, 
Departement des projets, Bujumbura 

Cameroon 

Samuel Noumsi, Charge d'etudes, Ministere du commerce et de l'industrie, 
Yaounde 

Central African Republic 

Albert Yombaeamo, Directeur de l'energie, Secretariat d'Etat a l'energie, 
B.P. 880, Bangui 
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China 

Renyu Zhang, Deputy Director, Bureau of General Planning, Ministry of 
Machine Building Industry, Sanli He Road, Beijing 

Yinghong Tang, Division Chief of International Economic Relations, 
Ministry of Machine Building Industry, Sanli He Road, Beijing 

Liao Guanghua, Senior Mechanical Engineer, Ministry of Water Resource and 
Electric Power, P.O. Box 545, Hangzhou, Zhejiang Province 

Song Sheng-Yi, Engineer, Ministry of Water Resource and Electric Power, 
P.O. Box 544, Hangzhou, Zhejiang Province 

Czechoslovakia 

Rudolf Hosek, Deputy Minister, Federal Ministry of Metallurgy and Heavy 
Engineering, Na Frantisku 1039, Prague 1 

Jaroslav Matura, Director of Department, Ministry of Fuel and Energy, 
Vinohradska, Prague 2 

Viktor Novotny, Head of Department, Federal Ministry of Metallurgy and 
Heavy Engineering, Na Frantisku 1039, Prague 1 

Jiri Kubicek, Vice-President, Skoda Koncern, Pilzen 

Bohuslav Sefcik, Vice-President, CKD Praha, U Kolbenhy 159, Prague 9 

Jiri Stepan, Vice-President, Elektromont Praha Koncern, Bartoskova 22, 
Prague 4 

Milan Roch, Director, Skodaexport, Vaclavske Nam, 11332 Prague 

Democratic Yemen 

Mahmood Mohamed Tarmoom, Assistant Deputy Director, Ministry of Energy and 
Minerals, Maalla, Aden 

Denmark 

lb Maltesen, Dansk Metalarbejderforbund, Nyropsgade 38, 1602 Copenhagen 

Svend Erik Jensen, Secretary, Specialarbejderforbundet, Nyropsgade 30, 
1602 Copenhagen 

Ecuador 

Alfredo Mena, Gerente General, Empresa Electrica Quito, P.O. Box 9224 
Sue. 7, Quito 

Victor Salgado, Asistente de Gerencia, Instituto Ecuatoriano de 
Electrificaci6n (INECEL), P.O. Box 565-A, Quito 
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Egypt 

Mahmoud Sarni Zannoon, Under-Secretary of State, Ministry of Electricity, 
Cairo 

Mohamed Hamid Hussein, Chairman, Electrocable Company, 40 Talat Hareb St., 
Cairo 

Ahmed Sobhi Abd El-Hamid El-Hawary, Technical Consultant, Engineering 
Industries Corporation, Cairo 

Abd El-Matsoud Mohammed Kamal, Electrical Engineer, General Inspector of 
High Voltage Networks, Egyptian Electrical Rural Authority, Cairo 

Yusef Mazhar, Under-Secretary and President, Engineering and Industrial 
Design Development Centre (EIDDC), 49 Giza Street, Giza, Cairo 

Finland 

Lars Erik Bjorklund, Scientific Attache, Ministry of Industry, Embassy of 
Finland, Stockholm, Sweden 

Kristina Maria V. Hansson, Assistant to the Secretary of Industry, 
Ministry of Trade and Industry, Embassy of Finland in Stockholm, Sweden 

Eric Mikael Widholm, Sales Manager, Outokumpu Engineering, P.O.Box 27, 
02202 Esbo 

Jaakko Vilhelm Nevanlinna, Department Manager, Nokia Corporation 
Engineering, P.O.Box 24, 00441 Helsinki 

France 

Jean Thebaud, Administrateur civil, Direction des Nations Unies et des 
organisations internationales, Ministere des relations exterieures, 37 
quai d'Orsay, Paris 

Christine Brochet, Direction de la cooperation et du developpement, 
Ministere des relations exterieures, 20 rue Monieu, 75007 Paris 

Joelle Ory, Chargee de mission, Ministere du redeploiement industriel et 
du commerce exterieur, 32 rue Guersant, 75017 Paris 

Gabriel Coron, Directeur relations internationales, Federation des 
industries electrique et electronique (FIEE), 11 rue Hamelin, 75783 Paris 
Cedex 16 

German Democratic Republic 

Gottfried Schramm, Deputy Director, Industrie-Consult, Goerschstrasse 
45/46, 1100 Berlin 

Hans-Dietmar Jahnke, Head of Department, Kraftwerksanlagenbau (KAB), 
Wasastrasse 50, 8122 Radebeul 
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Germany, Federal Republic of 

Bodo Bottcher, Managing Director, German Electrical and Electronic 
Manufacturers'Association, Stresemannallee 19, D-6000 Frankfurt/Main 70 

Oswald Armbruster, Head of Division, Federal Ministry for Economic 
Co-operation, D-5300 Bonn 1 

Alfred Bohne, Federation of German Architects (BDA), Bahnhofstrasse 46, 
D-7500 Karlsruhe 1 

Ole E. Bronland, General Manager, Iko-Software Service GmbH (IKOSS), 
Albstadtweg 10, D-7000 Stuttgart 80 

Erhard Burk, Manager, Brown, Boveri and Cie AG, Postfach 351, 
D-6800 Mannheim 

Heinrich F. Luettmer, Director, AEG-Telefunken, Anlagentechnik, Theodor 
Stern Kai 1, D-6000 Frankfurt/Main 70 

Klaus R. Mehrens, Head of Division of the Industriegewerkschaft IG Metall, 
Wilhelm-Leuschner-Strasse 79-85, Postfach 111031, D-6000 Frankfurt/Main 11 

Orland Northam, Sales Manager, Kraftwerk Union.AG, Hammersbacher 
Strasse 12-14, D-8520 Erlangen 

Volker F.G. Thuernau, German Machine Manufacturers' Association (VDMA), 
D-6000 Frankfurt/Main 

Robert Wandel, Ministerial Counsellor, Federal Ministry of Economics, 
D-5300 Bonn 1 

Ghana 

Edmund K. Abaka, Executive Director, National Board of Small-scale 
Industries (NSSIB), P.O. Box M39, Accra 

Greece 

Dimitri Vasilakopoulos, Director, Division of International Economic and 
Financial Organizations, Ministry of National Economy, Athens 

Guinea 

Kadiatou Balde, Ingenieur, Chef du Service de l'ingenierie, Direction des 
etudes et de la planification, Societe nationale d 1 energie (SNE), Boite 
postale 322, Conakry 

Guinea-Bissau 

Graciete da Concei~ao Lopes Semedo, Chef du Departement des industries 
mecaniques, Direction generale de l'industrie, B.P. 311, Bissau 

• 
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Hungary 

Jozsef Pandula, Team Leader, Ministry of Foreign Trade, Budapest 

Gyorgy A. Foldvary, Senior Technical Economic Adviser, Ministry of 
Industry, Martivok utja 85, H-1026 Budapest 

Anna Baracs, Expert, Ministry of Industry, H-1026 Budapest 85 

Janos Friss, First Commercial Secretary, Embassy of Hungary, Birger 
Jarlsgatan 37, 11145 Stockholm, Sweden 

India 

Radha Kant Sharma, Joint Secretary, Department of Power, Government of 
India, New Delhi 

Ishwar Prasad, First Secretary, Embassy of India, Stockholm, Sweden 

S.T. Narayanaswamy, Chief Engineer, National Research and Development 
Corporation of India (NRDC), Zamrudpur Community Centre, Kailash Colony, 
New Delhi 110048 

S.A. Subramanian, Member (THERMAL), Central Electricity Authority, Sewa 
Bhayan, R. K. Puram, New Delhi 110066 

Indonesia 

David Tombeg, Head of Sub-Directorate, Directorate General for Electric 
Power and New Energy, Jakarta 

R.W. Puradiredja, Head of Division, State Electricity Corporation, PLN 
Jakarta 

Ivory Coast 

Kadjo Jean N'Guessan, Sous-directeur des industries non-agricoles, 
Ministere de l'industrie, B.P. V65, Abidjan 

Malaysia 

Zainal Abidin Zubir, Senior Purchasing and Contract Engineer, National 
Electricity Board, P.O. Box 11003, Kuala Lumpur 

Ai Tiing Kong, Project Manager, Sarawak Electricity Supply Corporation, 
P.O. Box 149, Electra House, Kuching, Sarawak 

Mexico 

Luis Alberto Perez Aceves, Director, Industria Basica y de Bienes de 
Capital, Nacional Financiera, S.A. (NAFINSA), Isabel la Cat6lica 51, 
Mexico 1, D.F. 

Ramon-Carlos Torres-Flores, Gerente Fomento Proveedores, Petroleos 
Mexicanos (PEMEX), Ejercito -Nacional 418~5°, Mexico, D.F. 
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Mexico (continued) 

Rafael Segura Millan, Co-Director of Capital Goods Project NAFINSA/UNIDO, 
Venustiano Carranza 25 - 4th Floor, Mexico, D.F. 

Marfa Eugenia Olavarr:i'.a Castaneda, Second Secretary, Embassy of Mexico, 
Grevgatan 3, 11453 Stockholm, Sweden 

Eduardo Lobaton-Gonzalez, Director, Equipment Division, Electrical 
Research Institute, Dante 36 - 3er Piso, Mexico, D_.F. 

Morocco 

Bousselham Hilia, Chef de service des industries mecaniques, Ministere du 
commerce et de l'industrie, Rabat 

Netherlands 

Carl Vermelis, General Directory of Industries, Ministry of Economic 
Affairs, Bezuidenhoutseweg 20, The Hague 

Niger 

Aichatou Kane, Chef de Service du developpement industriel, Ministere des 
mines et industries, B.P. 11700, Niamey 

Pakistan 

Ghulam Safdar Butt, Chairman, WAPDA, Islamabad 

Poland 

Marek Stanislaw Kukulski, Head of Section, Division of International 
Economic Co-operation, Ministry of Foreign Trade, ul. Wiejska 10, Warsaw 

Andrzej Malhomme, Export Manager, METALEXPORT, Mokotowska 49, 00-950 Warsaw 

Jan Dorengowski, Senior Commercial Expert, Polish Foreign Trade Company 
"ELEKTRIM", ul. Chalubinskiego 8, Warsaw 

Portugal 

Antonio Manuel Vinagre Alfaiate, Director-, Directorate General for 
Industry, Ministry of Industry, Av. Conselheiro Fernando de Sousa 
No. ll-9e., 1000 Lisboa 

Augusto Pereira Luts, Director, Investimentos e Participa~oes do Estado 
(IPE), SARL, Av. Julio Dinis 11, Lisboa 

Romania 

Ilie Nastase, Chef de service (Bureau), Ministere de l'industrie de 
construction des machines, Calea Victoriei, Bucharest 

• 

• 
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Rwanda 

Thaddee Nbarukiye, Directeur de !'execution et de !'exploitation, 
Ministere des travaux publics et de l'energie, Direction generale de 
l'energie, Kigali 

Saudi Arabia 

Mohamad I.K. Al-Mulhern, Director General of Design Department, Electricity 
Corporation, P.O. Box 1185, Riyadh 

Abdalaaly A. Ahmed, Economist, Ministry of Industry and Electricity, Riyadh 

Sierra Leone 

George Adesimi-Davies, General Manager, National Workshop Freetown, 
Chine town 

Sweden 

Brigitta Dahl, Minister of Energy, Ministry of Industry, Stockholm 

Sten Niklasson, Under-Secretary, Ministry of Industry, Fack, 
10333 Stockholm 

Richard Bouveng, Director, Ministry of Industry, Stockholm 

Rolf Eskil Andreen, Director, Ministry for Foreign Affairs, Office for 
International Development Co-operation, Stockholm 

Carl-Johan Gunnarson, First Secretary, Royal Swedish Embassy, Obere 
Donaustrasse 49-51, A-1020 Vienna, Austria 

Brigitta Olsson, Head of Section, Swedish Department of Industry, 
Fredsgatan 8, Stockholm 

Gun Enlund, Assistant, Ministry of Industry, Stockholm 

Hans F. Gronwall, Deputy Assistant Secretary, Ministry of Industry, 
Fredsgatan 6, 10333 Stockholm 

Owe Axel Jan Canback, Director, ASEA, Vasteras 

Bo Wictorin, Secretary, Swedish Metalworkers Union, Fatbursgatan 2, , 
11626 Stockholm 

Switzerland 

Charlotte Feller, Adviser, Federal Office for International Economic 
Affairs, Embassy of Switzerland, Skeppsbron 20, Stockholm, Sweden 

Adrian Gnehm, Directeur assistant, Brown Boveri Company Ltd., CH-5401 Baden 
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Switzerland (continued) 

Eric Bernhardt, Delegate for Special Assignments, Electrowatt Engineering 
Services, Bellerivestrasse 36, CH-8022 Zlirich 

Gregor Kiindig, Secretary, Swiss Association of Machinery Manufacturers, 
Kirchenweg 4, CH-8032 Zlirich 

Thailand 

Ta-noo Vicharangsan, Director, Factory Division, Department of Industrial 
Works, Ministry of Industry, Rama 6 Road, Bangkok 10400 

Songkram Thamagasorn, Industrial Attache, Alternate Representative to 
United Nations in Vienna, Royal Thai Embassy, Weimarer Strasse 68, 
1180 Vienna, Austria 

Warukarn Kiatthanakul, First Secretary, Royal Thai Embassy, 
Sandhamnsgatan 36, Box 27065, 11251 Stockholm, Sweden 

Thamachart Sirivadhanakul, Deputy Secretary General, National Energy 
Administration, Bangkok 

Viroj Nopkhun, Director, Power Economic Policy Department, Electric 
Generating Authority of Thailand, Nonthaburi 11000, Bangkok 

Tunisia 

Habib Laroussi, Directeur de la gestion et programmation, Ministere de 
l'economie nationale, Tunis 

Sghaier Salhi, Sous-directeur, Centre technique des industries mecaniques 
et electriques (CETIME), 22 avenue d'Afrique 1004 Menzah V, 2080 Ariane 

Magtouf Dallagi, Directeur, Centre national d'etudes industrielles (CNEI), 
Ministere de l'economie, B.P.No.5, Le Belvedere, 1002 Tunis 

Turkey 

Abdullatif Tuna, Expert, Sectoral Programme Department, Head Office of 
Economic Planning, State Planning Organization, (DPT-IPB), Bakanliklar, 
Ankara 

Union of Soviet Socialist Republics 

Sergei Averichev, Senior Expert, State Committee for Science and 
Technology, Gorky Street 11, Moscow 

Serguei A. Elekoev, Head of Research Section, Academy of Sciences, 
Profsojuznaja Street 23, Moscow 

United Kingdom of Great Britain and Northern Ireland 

James Maclean Scoular, Principal UK/ODA, Overseas Development 
Administration, Gland House, Victoria, London SWl 

• 

• 
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United Republic of Tanzania 

G.E. Mariki, Director for Industrial Development, National Development 
Corporation, Dar-es-Salaam 

Venezuela 

Carlos E. Vargas, Secretario Ejecutivo, Consejo Nacional para el 
Desarrollo de la Industria de Bienes de Capital (CONDIBIECA), 
Calle Veracruz, Edif. Torre6n-Ofic •. 5A, Urb. Las Mercedes, Caracas 1050-A 

Miguel Genova, Experto, CONDIBIECA, Av. Veracruz, Edif. Torre6n-Ofic. 5A, 
Urb. Las Mercedes, Caracas 1050-A 

Yugoslavia 

Bogie Scepanovic, Head, Section·for Multilateral Co-operation, Federal 
Connnittee for Energy and Industry, Omladinskih brigada 1, Belgrade 

Zaire 

Gata Monga Mondipo Akele, Deuxieme Conseiller, Ambassade de la Republique 
du Zaire a Vienne, Auhofstrasse 76, A-1130 Vienne, Autriche 

Molende Tansia, Chef de Division au plan, Departement du plan, B.P. 9378, 
Kinshasa 1 

Gamela-Nginu, Coordinateur Cellule d'etudes de l'economie nationale et 
industrie, Building CCIZ 6eme etage, Kinshasa 

Zimbabwe 

David Siziba, Director for Technology, Ministry of Industry and 
Technology, P.O. Box 8434 Causeway, Harare 

Austin Birney, Group Engineer, Mashonaland Holdings Ltd., P.O. Box 717, 
Harare 
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Representatives of United Nations Secretariat units 

Economic Commission for Western Asia (ECWA) 

Ribhi Abuelhaj, Chief Joint ECWA/UNIDO Industry Division, Al-Amyriah, 
Baghdad, Iraq 

United Nations Conference on Trade and Development (UNCTAD) 

Rolf I. Andreasson, Deputy Director, Technology Division, Palais des 
Nations, CH-1211 Geneva 10, Switzerland 

Specialized agencies 

International Labour Organization (ILO) 

Armand Pereira, Economist, Technology and Employment Branch, CH-1211 
Geneva 22, Switzerland 

*** 

International Trade Centre (UNCTAD/GATT) 

Paavo Lindholm, Chief, Market Development Section, Palais des Nations, 
CH-1211 Geneva 10, Switzerland 

Intergovernmental organizations 

Arab Industrial Development Organization (AIDO) 

Mustafa A.K. Salih, General Secretary, Arab Federation for Engineering 
Industries, P.O.Box 509, Baghdad, Iraq 

Ahmed Abbas Abbas, Senior Project Engineer (Capital Goods), Saadun Street, 
Baghdad, Iraq 

Commonwealth Secretariat 

Olugbenro Adeyemi Ajayi, Assistant Director, Industrial Development Unit, 
Commonwealth Fund for Technical Co-operation (CFTC), Marlborough House, 
Pall Mall, London SWlY SHX, United Kingdom 

• 

• 



- 43 -

European Economic Community (EEC) 

Marie-Claire Saut, Premier Secretaire, Delegation de la Commission des 
communautes europeennes aupres des organisations internationales a Vienne, 
Hoyosgasse 5, A-1040 Vienne, Autriche 

Statistical Economic and Social Research and Training Centre for Islamic 
Countries (SESRTCIC) 

Abdelrahman Zeinelabdin, Head, Research Department, Hemsehri Sokak 1, 
G.O. Pasa, Ankara, Turkey 

Ercan Erkul, Economist, Hemsehri Sokak 1, G.O. Pasa, Ankara, Turkey 

Other participants 

Associacion Latinoamericana de Industrias de Bienes de Capital (ALABIC) 

Hugo A. Barrail, Vice-President, C.I.E., 14 de Mayo NO 337 - 150 piso, 
Asuncion, Paraguay 

Federation internationale des petites et moyennes entreprises industrielles 
(FIPMI) 

Robert Holtz, President, 1 avenue Charles de Gaulle, Puteaux Cedex 92806, 
France 

International Electrotechnical Commission (IEC) 

Hans G. Svensson, Managing Director, Svenska Elektriska Kommissionen, Box 
5177, S-10244 Stockholm 5, Sweden 

~ International Organization for Standardization (ISO) 

Hans G. Svensson, Managing Director, Svenska Elektriska Kommissionen, Box 
5177, S-10244 Stockholm 5, Sweden 

Mini-Power Group AB 

Bengt Odelgard, Director, Morbyleden 20, S-18232 Danderyd, Stockholm, 
Sweden 

Martin Bernas, Technical Director, Morbyleden 20, S-18232 Danderyd, 
Stockholm, Sweden 

Ashok Malhotra, Director, Morbyleden 20, S-18232 Danderyd, Stockholm, 
Sweden 
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Programme for Development Co-operation (PRODEC) 

Tuomo O. Rintamaki, Senior Training Officer, PRODEC at the Helsinki School 
of Economics, Lapuankatu 4, SF-00100 Helsinki, Finland 

Raw Materials Group (RMG) 

Sten Olof af Geijerstam, P.o.·Box 5195, S-10244 Stockholm, Sweden 

J. Magnus Ericsson, P.O. Box 5195, S-10244 Stockholm, Sweden 

Research Centre for Co-operation with Developing Countries (RCCDC) 

Marko Verbic, Head of Consultancy and Information Division, Kardeljeva Pl. 
1, 61109 Ljubljana, Yugoslavia 

Universite des sciences sociales de Grenoble 

Michel Vigezzi, B.P. 47 x Centre de tri, F-38040 Grenoble Cedex, France 

Valmet OY 

Heikki Lehmus, Planning Officer, Valmet AB, P.O. Box 155, SF-00131 
Helsin~i, Finland 

Delegation of Quebec 

Pierre G. Belanger, Directeur, Bureau du Quebec, Hantverkargatan 7, 
S-10422 Stockholm, Sweden 

• 

• 
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Annex II 

PROGRAMME OF WORK 

Registration at the Stockholm International Fairs 
and Congress Centre 

Plenary 

Opening session; election of officers; adoption of 
the agenda 
Adoption of a work programme and presentation of 
the issues and discussions 
Discussions 

Working group J.!!/ 

Impact of modern 
technologies 
Discussions 
Entry into the 
capital goods sector 
Discussions 

UNIDO experience in 
planning and promoting 
the capital goods 
industry 
Discussions 
Planning of the 
capital goods sector 
Discussions 

Discussion of the report 
of 1 

Working group 'fE../ 

Electric power industry 
in developing countries 
Discussions 
Typology of developing 
countries 
Technology unpackaging 
and the role of 
engineering and 
consultancy services 

Technology unpackaging 

Discussions 
International trade in 
electric power equipment 
Financing of electric 
power projects 

Discussion of the report 
of 2 

Adoption of the report Adoption of the report 
of 1 of 2 
Departure for Vasteras (technical visit to ASEA) 

Plenary 

Discussion of the report of the Consultation 
11:30 - 13:00 Adoption of the report of 

the Consultation and 
closing session 
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Annex III 

LIST OF DOCUMENTS 

Issue papers 

Issue paper I: Conditions of entry into the 
capital goods sector and strategies for 
integrated manufacture 

Issue paper II: Development of electric power 
equipment sector and technology unpackaging 

Background documents 

Conditions of entry into the capital goods 
and integrated manufacture: Background 
document to issue I 

Development of electric power equipment sector 
and technology unpackaging 

Information documents 

Report of the First Consultation on the Capital 
Goods Industry, Brussels, Belgium, 
21-25 September 1981 

Capital goods in perspective: Definition, 
importance and analysis of factors affecting 
demand with special reference to Arab countries 

Arab trade in capital goods 
Arab demand for capital goods in the short, 

medium and long term 
The capital goods industry in Latin America: 

Present situation and prospects 
The capital goods industry in Africa: A general 

review and elements for further analysis 
Second world-wide study on capital goods: 

The sector in figures 
Electric power equipment production in developing 

countries: Options and strategies - An analysis 
of eleven country case studies 

Electric power equipment production in developing 
countries: A typology and elements of strategy 

Capital goods industry in developing countries: 
A second world-wide study 

Regional co-operation in development of capital 
goods and engineering industries in ECWA 
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UNIDO/IS.420 

UNIDO/IS.421 
UNIDO/IS.451 

UNIDO/IS.478 

UNIDO/IS.502 

UNIDO/IS.505 

UNIDO/IS.507 

UNIDO/IS.509 

UNIDO/IS.530 
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