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PREFACE 

The Second General Conference of the United Nations Industrial Developaent 
Organization (UNIDO), held at Liaa, Peru, in Karch 1975, rece>11aended in 
paragraph 66 of the Liaa Declaration and Plan of Action on Industrial Develop­
aent and Co-operation !I that UNIDO should include among its activities a 
s1stea of continuing consultations between developed and developing countries 
with the object of raising the developing countries• share in world industrial 
output through increased international co-operation. The General AsseablJ, at 
its seventh special session in Septeaber 1975, endorsed the recOlllllendation and 
requested UNIDO to iapleaent it under the guidance of the Industrial 
Development Board. 

At its fourteenth session, in MaJ 1980, the Industrial Developaent Board 
decided to establish the SJstem of Consultations on a peraanent basis. ll At 
its sixteenth session, in MaJ 1982, the Board adopted the rules of procedure, ~/ 
according to which the SJstea of Consultations was to operate, together with 
its principles, objectives and characteristics (ID/B/258, annex), notably: 

The SJstem of Consultations shall be an instruaent through which UNIDO is 
to serve as a forua for developed and developing countries in their 
contacts and conscltations directed towards the industrialization of 
developing countries; 

The System of Consultations would also perait negotiations among 
interested parties at their request, at the same time as or after 
consultations; 

Participants of each member countrJ should include representatives of 
Governments, industrJ, labour, consumer groups and others, as deemed 
appropriate by each Government; 

Each Consultation meeting shall formulate a report, which shall include 
conclusions and rec0111Dendations agreed upon by consensus and also other 
significant views expressed during the discsussions. 

Thirty 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, building materials 
and fisheries. 

!I See Reporl of the Second General Conference of the United Nations 
Industrial Development Organization (IO/CONF.J/31), chap. IV. 

ll Report of the Industrial Developm~~t Board on its fourteenth session 
(Official Records of the General Asseablr. thirty-fifth Session. Suppl ... nt 
No. 16 (A/35.'16)), vol. 11, chap. XI, para. 153. 

ll Report of the Industrial Development Board on its sixt8enth session 
(Official Records of the General Ass .. blr. Thirty-seventh Session, Suppl ... nt 
No. 16 CA/37/16)), chap. IV, para. 46. 
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The main benefits emerging from the System of Consultations aay be 
sU111Barized as follows: 

(a) The .dentification of policy, economic, financial and technical 
obstacles to industrial development in developing countries; 

(b) The monitoring of trends in world industrial development in order to 
determine action-oriented aeasures for increasing the share of developing 
countries in world industrial production; 

(c) The strengthening of exi3ting, and the establisbaent of new, foras 
of industrial co-operation in a North-South and South-South diaension; 

(d) The identification of new areas and concepts for UNlDO technical 
assistance activities in developing countries; 

(e) The creation of opportunities for the identification and negotiation 
of technical co-operation and investment projects aaong participants. 
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INTRODUCTION 

l. The Second Consultation on the Training of Industrial llanpower was held in 
Faris. France. froa 14 to 19 September 1987. The Consultation was attended by 
289 participants froa 59 countries and 33 international and other 
organizations (see annex I). 

2. The Consultation was organized by the United Rations Industrial Develop­
aent Organization (UNlDO) in association with the International Labour 
Organisation (ILO). It focused on h1111an resources deveiopaent in industrial 
aaintenance at national and enterprise levels. It was hosted bJ the 
Governaent of France. 

Background to the Second Consultation 

3. The Industrial Development Board, at its nineteenth session. held in 
KaJ 1985, discussed the activities of the System of Consultations and approved 
the holding of the Second Consultation on the Training of Industrial Manpower 
during the biennium 1986-1987. !I 

4. The First Consultation on the Training of Industrial Manpower, which was 
held at Stuttgart. Federal Republic of Germany. from 22 to 26 Noveaber 1982, 
recOllH'nded inter alia that UNIDO, in collaboration wit~ other United Nations 
agenciE:s, especially ILO and the United Nations-Educational, Scientific and 
Cultur~l Organization (UNESCO>. should strengthen its ~apacitJ and programmes 
to assist developing countries in building up coherent ~~d comprehensive 
training SJsteas; continue to develop aeth?dologies to con~~ibute to the 
determination of industrial manpower and training needs; develop active 
programmes to assist developing countries in the training of trainers. 
specialists, managers. supervisors and other cadres on a peraanent basis; and 
assist developing countries in the establishment or strengthening of 
aechanisms to co-ordinate the collection and dissemination of information 
relevant to industrial training. It also rec01111ended that UNIDO should assist 
developing countries in the formulation of national industrial manpower 
programm~s. in strengthening training institutions and in co-ordinating action 
and aobilizing resources for industrial manpower development in the context of 
national development plans; and that UNIDO should draw attention to the need 
to include an industrial training component in all capital projects. l! 

5. UNIDO activities in preparation for the Second Consultation included a 
global and a regional preparatory meeting. 

6. A global preparatory ~eeting w-s convened in Paris, France, from 13 to 
16 January 1986, to select the issues to be discussed at the Second Consultation. 
Since the First Cons•1ltation bad dealt with industrial manpower training from 

!' Report of the Industrial De\e~.opment Board on the work of its 
nineteenth session (Official Records of the GenerAl Assembly, Fortieth 
Session, Supplement No. 16 (A/40/16)), para. 89 (3). 

ll Report of the First Consultation Meeting on the Training 
of lndustrial Manpower, Stuttgart, Federal Republic of Germany, 
22-26 Nov911lber 1982 (ID/29~>. paras. 12 and 20. 
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a wide perspective, parti~ipants considered that it would be desirable to 
select issues that would provide a sharper focus at the Second Consultation. 
Discussions therefore centred aainlJ on human resources development in 
industrial maintenance and also for the masterJ of technological changes in 
industrJ. The meeting was co-sponsored by the Government of France. l/ 

7. A regional preparatorJ meeting on huaan resources developaer.t in 
industrial aainte~ance in Africa was convened at Nairobi, Kenya, 
froa 23 to 27 June 1986, as a follow-up to the global preparatory aeeting. 
Discussions centred on huaan resources development in industrial aaintenance 
under six beadings: national policy and strategy for industrial aainten~nce; 
training policy for aaintenance; negotiation and acquisition of capital goods; 
organization and aethods of aaiotenance; the aanageaent and manufacture of 
spare parts; and technical docuaentation. An interesting approach was adopted 
for this meeting in that 12 of the African experts invited to the aeeting 
prepared case-studies on human resources development in industrial aaintenance 
in their respective countries. The case-studies have been synthesized in one 
report, which was presented as an information docuaent at the Second 
Consultation. The regional preparatory aeeting was co-sponsored by the 
Governaent of the United Kingdom of Great Britain and Nothern Ireland. !/ 

8. Against the background of the First Consultation and the two preparatory 
expert group aeetings, the following issues were discussed at the Second 
Consultation: 

Issue 1: Human resources development for effective industrial 
maintenance at the enterprise level; 

Issue 2: National support policies and action for human resources 
development in industrial maintenance. 

ll See Reeort of the High-Level Expert Group Meeting in preparation of 
the Second Consultation on the Training of lndustrjal Manpower ClD/WG.460/4). 

!I See Report of the Regional Expert Group Meeting on Hum•n Resources 
Development in Industrial Maintenance in Africa Preparatory to the Second 
Consultation on the Training of Industrial Manpower CUNIDOiPC.146). 
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I. AGREED CONCLUSIOllS AND UCOMMEllDATIOllS 

Issue 1: Huaan resources development for effective 
industrial aaintenance at the enterprise leve~ 

Policy for aaintenance at the enterprise level 

Conclusions 

9. A clear and explicit aaintenance policy with commitaent froa top 
ll&Dag ... nt i1 e11ential. It should aia at achieving aeasurable benefits, 
particularly through increased productivity and profits. Such a policy should 
include as essential elements: 

(a) Equal status and stro~ger lints between aaintenance and production; 

(b) Progress froa crisis aaintenance towards preventive aaintenance; 

(c) l!aterial and other incentives for iaproveaents in aaintenance; 

(d} Proaotion of a aaintenance spirit at all levels of personnel; 

(e) Participation of workers and provision of aaintenance inforaation to 
iaprove working conditions and safety; 

(f) Training for aaintenance. 

Rec~ndations 

10. Enterprises and their organizations with the supoort of national and 
international organizations should: 

(a) Seniitize aanagers and policJ-aaters to the iaportance and content 
of aaintenance policies, especially by quantified evidence of benefits; 

(b) Organize exchange of experience and publicize esaaples of 
successfully iaplemente~ policies. 

11. Enterprises should ensure that the aaintenance function is represented at 
the top level of aanagement. 

ll&intenance training at enterprise level 

Conclusions 

12. Maintenance training by its nature cannot be a once-for-all activity, 
since constantly changing technology deaands rapid development of stills, and 
affects all levels from top aanageraent downwards. The nature of aaintenance 
training aust therefore be adapted to the specific training needs of each 
level, frOll sensitization training for aanag ... nt <with the focus on 
attitudes) to broad scientific knowledge and specific technical stills for 
technicians and stilled workers. 

13. All aaintenance training for technicians and stilled workers aust be 
designed to pro\ide a wide range of knowledge and stills and to foster ~n 
attitu~e of continuing readin1111 to learn and v.illingne11 to co-operate with 
all other ~.aintenanre workers. Production training needs to pay attention to 
the 1aportance of correct oper~tion which reduces the costs of aaintenance. 
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14. Maintenance training at colleges and vocational training centres should 
follow curricula developed in close co-operation with industry. 

15. Increasing qualifications of aaintenance personnel au't go band in band 
with better recognition of their contribution to the objectives of the 
enterprise. 

16. Over the last two decades enterprises in developed countries, together 
with organizations concerned with training, including UNIDO and lLO, have been 
developing innovative and flexible aetb.odologies including coaputer-assigted 
SJSteas for delivering training. These are be~oaaing available for application 
in developing countries to assist thee in iaplementing maintenance policies. 

Reca11aendations 

17. Top aanagement should be sensitized to the financial and other benefits 
of iaproved maintenance for the enterprises. 

18. Proaotion of training for maintenance should include: 

(a) Results-oriented maintenance promoted by ILO together with nati~nal 
organizations to bring maintenance back to acceptable standards; 

(b) Training prograanes specifically designed, through job analysis in 
industrJ, for entrants in the maintenance field, whether through apprentice­
ships, vocational training, polytechnics or universities, followed by 
specialized in-service training; 

<c> In-service training to keep personnel up to date with changes in 
technology and to prepare them for the maintenance of equipment based on new 
technologies. 

19. Training and retraining of maintenance staff should be i .. accordance with 
the requirements of product~on. 

20. National and international support for maintenance training at the 
enterprise level should include: 

(a) Organization of n&tional and regional round table~ and workshops, as 
well as visits to developed countries, to exchange experience; 

(b) Establishment of pilot projects at regional or subregional levels, 
particularly in the following sectors: water supply and sanitation; 
electricity generation and distribution; cement; iron and steel; food 
processing; agricultural equipment; fertilizer; and passenger and freight 
transport. Such projects should include th~ involvement of local consultants, 
with a view to increasing the availability of maintenance advisory services at 
the national level; 

(c) Promotion of organizations of maintenance practitioners. 

21. Based on the experience of its previous pilot projects, UNIDO should 
encourage the application of computer-aided training support systems ad&pted 
to local conditions, bearing in mind the costs and benefits of scch systems as 
compared with other me~hods. 
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Negotiation and acquisition of capital goods 

A. Negotiations 

Conclusions 

22. In the selection of capital goods choice of technologr is extremely 
important and should take into account the ability of the country•s 
technological base to service and support the technology proposed. 

23. Maximum advantage should be taken of standardization, in order to reduce 
spare parts and .. intenance requirements. 

24. The design of capital goods should eaphasize aaintainability, since only 
at the design stage can aaintenance be aade less in quantity and simpler in 
perforaance. 

25. A continuing link should be created between the developing-country user 
and the developed-country designer, so that necessary 110dificetions to the 
design can be made in the light of experience to take account of developing 
country conditions. 

Reconaendations 

26. training and awareness of maintenance problems should be encouraged by 
enterprises and their organizations, by workers and their trade unions, and by 
Governments and international organizations. 

27. Consideration should be given by UNIDO to ways and means of providing 
services for medium- and small-scale manufacturers to keep in touch with 
developing-country users of their equipment to ensure timely action on 
potential maintenance problems. 

28. Active participation of national and regional design centres should be 
sought in the selection of technology, with particular emphasis on durability, 
aaintainability and life-cycle cost. 

29. UNIDO should support training of negotiators on maintenance aspects in 
the acquisition of capital goods 

30. Regional and international standardization progrannes should be developed 
for the drafting of technical documentation on operations and maintenance. 

B. Acquisition of capital goods 

conclusions 

31. It is most desirable to include maintenance and training at the very 
outset of negotiations for the acquisition of capital goods. The negotiating 
team needs to include enginners who are s~~cialists in maintenance and 
training. 

32. When consultants are used, the selection of independent and experienced 
experts capable of assuming responsibility and ability to transfer relevant 
knowledge to enterprises in developing countries is ctucial. 

Reconnendations 

33. In the establishment of specifications, maximum use should be made of 
prototype forms and available guidelines produced by such international 
organizations as the Federation internationale des ingenieurs conseils and by 
UNIDO itself. 
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34. Negotiations for acquisition of equipment should include initial and 
recurrent costs of spare parts and initial costs of technical doc1111entation in 
appropriate languages, of training and of aaintenance, either vitbin the 
contract itself or in separate contracts which should be considered integral 
parts of the negotiations, and f~r which distinct budgetary provisions would 
have to be aade. 

35. Training of developing-country operating and aaintenance personnel shoul~ 
begin early in the project. Co no account should aaintenance training be 
delared until after start-up. 

36. Physical facilities for aaintenance, such as workshops, should be 
provided at an early stage of construction. 

Technical docuaentation 

Conclusions 

37. Technical documentation is a vital part of any technical project. Its 
absence or inadequacy can cause serious daaage, especially in operations and 
aaintenance. 

38. The documentation required needs to be specified through consultation 
~etween the developing-country purchaser and the supplier at an early stage of 
negotiations. 

39. When specifying the documentation required for a project, every effort 
should be made to ensure the following: 

(a) It should be complete in all technical requirements, including full 
information concerning plant operations and procedures for maintenance and the 
ordering and storage of spare parts; 

(b) It should be written in the appropriate languages of the user 
country, and in a manner that is easy to understand by those who will use it, 
including designs and graphics when necessary. 

40. It is important to specify the inclusion of working drawings required for 
the local reclamation and manufacture of spare parts. 

41. Specifications for technical documentation should also be based on 
internationally standard forms where such exist. 

42. Personnel ~f supplier firms require training in the preparation of 
technical documentation that is easy to understand by the users, including 
designs and graphics when needed. 

Recoanendations 

43. Local personnel should be trained in: 

(a) Preparation of specifications for technical documentation; 

(b) Checking for completeness against specifications; 

(c) Updating the documentation and obtaining amendments; 

(d) Storage and care of technical documentation; 

(e) Providing a" efficient technical service to users. 
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44. Suppliers should be prepared to sell the necessary working drawings and 
technical docuaentation against fair payaent and in accordance with patent 
agre.-ents. 

Spare pa=ts aanrgeaent. reclaaation and aanufacture 

Conclusions 

45. Enterprises have often devoted substantial resources to excessive 
purchase or storage of spare parts that are not used. while vital spare parts 
are not always available on tiae. Allong the factors contributing to this 
situation are lack of aanageaent stills, insufficient ability to appraise 
recommendations of equipaent aanufacturers. insufficient standardiza~ion, lack 
of generally accepted coding systeas 2nd poor information retrieval of spare 
parts. 

46. Spare-parts reclaaation and production involve ~ potential for foreign 
exchange savings, opportunities for technological advanceaPnt, especially for 
saall- and aediua-scale en~erprises, as well as the need for adaptation to 
local technological capabilities and considerations of cost-effectiveness. 

Recommendations 

47. Ccrrect ordering of spare parts is of fundflJDental importance, and should 
not be left to suppliers. A correct balance needs to be established between 
fast-moving parts required in quantity, and slow--moving parts needed only in 
saall numbers. Wherever possible, advantage should be taken of standardiza­
tion to reduce the number of types of spare parts that need to be stored. 

48. Physical care of spare parts - especially protection against climatic 
conditions and corrosion - should be given greater attention than is at 
present generally the case, and steps to ensure such care should be planned in 
advance by the suppliers. 

49. Efficient systems of documentation and control of spare parts can reduce 
both cost a~d storage space and also improve the supply of spare parts. To 
facilitate docwnentation and control, the use of modern comp~terized methods 
should be considered. However, it might be a mistake to rely totally on 
elActronic methods, especially in harsh climatic conditions or where 
maintenance back-up is limited. 

50. Enterprises should, through appropriate channels, mate adequate 
foreign-exchange provisions for the import of spare parts that cannot be 
locally procured or manufa~tured. Administrative procedures within and 
outside the enterprises should oe speeded up to avoid costly delays. 

51. Efforts should be made to encourage the reconditioning and reclamation of 
spare parts. Full use sho~ld be made of special techniques of metallization 
and welding, and trainini in these techniques should be provided. 

52. The promotion of local spare-parts manufacture should be based on a 
careful and realistic assessment of quality and of local and foreign costs. 
Reduction of disincentives, such as taxation of quality raw materials, as well 
as appropriate incentives for starting operations should be studied in this 
context. 

53. National and regional engineering design centres should be encour~0ed to 
contribute actively to local reclamation and production of spare parts. 
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Special needs of small- and medium-scale enterprises 

Conclusions 

54. Sm.all- and medium-scale enterprises face particular difficulties in 
m.Aintenance. They can seldom afford to build up a complete maintenance 
service, release managers and employees for special maintenance training, or 
carry the necessary stock of spare parts. They would need assistance in 
aaintenance that is adaptad to th&ir needs and possibilities, but assistance 
is not available in most developing countries. At the same time, small- and 
aediuc-scale enterprises have a particular motivation for maintenance and a 
potential for delivery of maintenance services. 

55. Rather than u~ing standard t~aining packages, assistance to small- and 
•edium-scale enterprises needs to combine ad hoc practical advice on specific 
maintenance problems with training whose results can be i111Dediately applied. 

56. It bas been noted that owners and managers of small enterprises learn 
best from each other, particularly through direct exchange of experience. 
Maintenance training for small- and medium-scale enterprises bas to be 
conceived ar a co-operative effort of these enterprises. Trade associations 
and employers' organizations constitute an excellent institutional basis for 
thi$ purpose. 

57. The development of local units for the production and reclamation of 
spare parts can be of particular interest to small- and medium-scale 
enterprises. 

Recomnendations 

58. Associations of small- and medium-scale enterprises and national agencies 
should, if necessary with international suppGrt, strive to achieve the 
following aims: 

(a) Establish, increase or strengthen progranmes that provide practical 
maintenance training and assistance to small- and medium-scale enterprises in 
developing countries; 

(b) Promote the establishment and strengthening of local firms capable 
of assisting small- and medium-scale enterprises in the field of maintenance; 

(c) Disseminate information on successful experiences of small- and 
medium-scale enterprises in the promotion of spare-parts repair, reclamation 
and production; 

(d) Promote and organize exchanges of experience among small- and 
medium-sca:e enterprises and their associations in developing countries; 

(e) Promote pr~jects of maintenance improvement through which small- and 
medium-scale enterprises and their associations in developed countries can 
assist similar organizations in developing countries. 

Maintenance culture 

Conclusions 

59. It is increasingly recognized that the absence of a culture or spirit of 
maintenMnce may be a major obstacle to improving m~intenance practices in an 
industrial enterprise and any other organization. This may have various 
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causes, such as the lack of an industrial tradition or of pressure for 
maintaining high productivity levels, insufficient aotivation for maintaining 
plants in perfect condition, poor definition of accountability for 
aaintenance, or the lack of top aanageaent support for the aaintenance 
function. 

60. These causes, which may be deeply rooted, need to be identified and 
analysed, and every effort aust be aade to develop a culture in which 
aaintenance is highly valued by both management and eaployees. As ~rule, 
this will require efforts to increase accountability, aotivation and 
coaprehension, as well as technical and organizational stills needed for 
maintenance. 

61. The experience of organizations that have succeeded in de\eloping a high 
maintenance culture in an environment with a limited industrial and aaintenance 
tradition is of particular interest. 

Recoaaendations 

62. The prominent role of maintenance culture in all enterprises and national 
efforts for improving aaintenance justifies special attention by enterprises, 
employers' organizations, national and international agencies, the activities 
of which should include: 

(a) Emphasizing the importance of maintenance culture for the efficiency 
of the enterprise and the implications for both management and workers; 

Cb) Assisting enterprises in analysing their maintenance perfonnance in 
order both to improve it and to develop an appropriate maintenance culture; 

(c) Promoting exchanges of experience in this field, especially among 
developing countries. 

Issue 2: National support policies and action 
for human resources development in industrial maintenance 

63. The following five issues regarding national support policies and action 
for human resources development in industrial maintenance were considered: 

Ca) Objectives of a national maintenance policy; 

(b) Policies for training in maintenance; 

(c) Role of governments and national institutions in improving 
maintenance; 

(d) Financial implications of national maintenance policies; 

(e) International co-operation. 

64. These issues were considered singly and jointly in the discussions. A 
number of conclusions were reached regarding the development of industrial 
maintenance, and reco11111end~tions were prepared for policy action at national, 
regional and international levels. 

Conclusions 

65. Efficient strategies, policies and training in maintenance are essential 
to social and economic development. Althou~h no single set of policies or 
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strategies can be applied to all countries, there are a nuaber of com1110n 
elements froa which appropriate policies and strategies could be developed. 

66. The goal of national policies and strategies should be to enhance the 
technological capabilities and socio-econoaic well-being of aen and voaen, to 
increase cost-effectiveness and to reduce the effects of inadequate 
aaintenance on the production apparatus and the environ11ent. Those effects 
are measured bJ the short life of equipment, replaceaent costs, loss of 
productive capacitJ, uneaployaent, hazerdous working conditions and poor 
product quality. The last-aentioned factor is of particular i11POrtance for 
potential export earnings in an increa~inglJ coapetitive international 
econoaic environaent. While precise inforaation is not Jet available, the 
cost would certainly be considerable. 

67. The development and implementation of these policies and strategies 
require full participation and co-operation among govern11ent agencies, private 
and public enterprises and non-governaental organizations, including workers' 
and eaployers' organizations, chaabers and federations of industrJ, 
associations of manufacturers, higher educational and vocational training 
institutions etc., with appropriate support and assistance from bilateral and 
aultilateral international agencies. 

A. Objectives of national main~enance policy and strategy 

68. Longer-term development of maintenance capacity. Strategies for the 
development of maintenance capacity require tvo approaches: 

(a) A structural approach that covers planning, management, 
organization, policies relating to education and training, including research 
and development, and institution-building. Planning includes the generation 
of a data base covering manpower and still requirements. It should include 
the development of an economic model for forecasting future demand levels in 
the various industrial branches and a manpower model for forecasting demand 
for skilled labour; 

(b) An operational approach to cover such activities as: 

(i) Removing obstacles to maintenance, in,;luding inadequate 
provision of technical documentation and counterpart traininr 
in the supply of equipment, the lack of recurrent f;r~ncing, 
and taxes and regulations that impede the importatic Jf 
indispensable spare parts; 

(ii) Enr.ouraging local production and reconditioning of spare parts; 

(iii) Enhancing the status of the maintenance profession. Measures 
could include recognition of knowledge and skills through 
appropriate certification, better salaries for maintenance 
engine£rs, managers and workers, and public recognition of 
effective maintenance performance by workers, enterprises and 
agencies. 

69. Illlllediate objectives. There are three main areas of concern: 

(a) National awareness. Awareness of the importance of maintenance at 
all levels of society is a prerequisite for the sustained development of 
maintenance capacity. ln this regard, engineers, m•nagers, workers, and 
public officials or trainers have special responsibilities and obligations 
with respect to maintenance. While the nature of these responsibilities vary 
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across sectors and between public and private enterprises of different size, 
theJ have in comaon the need to increase ~roductivitJ to conserve scarce 
econoaic resources and to avoid the wastage that results froa poor aaintenance; 

(bi Inforaation base. A data base of information regarding aaintenance 
as a aanage.ent tool for both public and private enterprises and other related 
institutions is needed; 

(c) Rehabilitation. Within the contezt of industrial rehabilitation, 
high prioritf aust be given io aaintenance of existing infrastructure (water, 
electricity production and distribution, roads and railways, ports, 
telec011mUnications etc.). 

70. Saall- and 11ediua-scale enterprises. Strengthening the aaintenance 
capacity in saall- and 11ediua-scale enterprises should have high priority, 
given their crucial role in income and eaploJ91&nt generation, and the special 
difficulties they are confronted with. 

B. Training policy for aaintenance 

71. Education and training for aaintenance is required at all levels, for 
engineers, aanagers, technicians and workers in all sectors. To be effective, 
training aust be integrated within a coherent policy of huaan resources 
developaent. 

72. Migrant workers from developing countries eaployed in developed countries 
constitute a potential reserve of skills that could eventually assist in the 
economic development of their ~ountries of origin. 

73. Iaproving the quality of maintenance training. The quality of maintenance 
training could be improved by the following aeans: 

(a) Developing curricula and training aaterials based on analysis of the 
aaintenance jobs, which themselves will have been designed according to 
identified needs at all levels in different sectors; 

(b) Recognizing that maintenance requires complex knowledge and multiple 
stills; 

(c) Developing a cadre of qualified trainers and providing salaries 
adequate to retain thell in training roles; 

(d) Supporting and developing systems for the training of trainers in 
aaintenance; 

(e) Combining supervised on-the-job training with appropriate continuing 
edu~ation programnes; 

(f) Developing and applying testing and certification systems based on 
the stills required for different types of maintenance work. 

74. Training maintenance engineers. Universities need to play an important 
role in designing and developing curricula for engineers and manag&rs. 

75. Increasing the availability of training. Both pre-service and in-service 
training is necessary. Continuing education and training is needed at all 
levels of employment to enable maintenance personnel to adapt to changing 
technologies. Consideration should be given to stimulating the provision of 
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training bJ public and private institutions and enterprises on a contractual 
basis. Training bJ equipaent suppliers needs to be s1steaatized and supported 
bJ the provision of technical docuaentation and the training of trainers. 

76. Linking training with consultancy services. Advisor/ services to assist 
saall- and aediua-scale enterprises in the design and installation of 
aaintenance sJsteas are needed, and it is desirable to lint such services with 
training and the provision of technical docuaentation. ConsultancJ services 
could be provided through private firas, public or parastatal organizations, 
universities etc. 

C. Role oi Governaents and national institutions 

77. In developing countries, Governaents aust take th~ lead, in co-operation 
with institutions listed in paragraph 67 above, in creating a supportive 
environaent for the developaent of aaintehance capacitJ bJ establishing and 
strengthening institutions and policies. Governaents could achieve this goal 
through legislation or other appropriate policJ instruments, bJ establishing 
incentives to promote aaintenance in public and private enterprises, and by 
developing co-ordination aechanisas a.ong ainistries, parastatal organizations 
and enterprises involved in maintenance. 

D. Financial iaplications of national aaintenance policies 

78. Iaproving .. intenance capacity will require investaents bJ both 
Governaents and enterprises in systeas, expertise and training. International 
financial assistance for the developaent of aaintenance capacity is also 
necessary. Such assistance is more litelJ to be available where policies are 
clear and effective, and where analysis demonstrates the longer-term financial 
returns accruing from higher productivitJ. Adequate provision of foreign 
currencies for the iaportation of spare parts is essential to sustain national 
production despite the acute balance-of-parments crisis confronting many 
countries. 

E. International co-operation 

79. Tb~ exchange of successful experience in the development of maintenance 
capacity is a aatter of high priority in international co-operation. The 
assistance of appropriate international agencies could facilitate the flow of 
inforaation between developing and developed countries and between developing 
countries themselves. 

80. The possibility also exists for regional co-operation in key areas, such 
as in the reconditioning or manufacture of spare parts and in highly 
specialized training, research and development. 

Recomiendations 

81. The policy reco1111endations presented below are based on the conclusions 
of the meeting 11ad organized under four beadings: 

(a) Measi..:es to be considered by Governments; 

(b) Co-operation between developed and developing countries; 

(c) Technical co-operation among developing countries; 

(d) Co-operation with UNIDO, ILO and other international organizations. 
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A. Keasures to be considered by Governaents 

82. Governaents should strengthen the developmient of huaan resources for 
aaintenance by such aeasures as: 

(a) Incorporating aaintenance, education and training for engineers, 
aanagers, technicians and stilled workers into national education and training 
progr..-es; 

(b) Iaproving the quality of training in the field of .. iatenance, 
increasing opportunities for training, strengthening existing institutions at 
the level of fonaal education and training and at plant level, and establishing 
a progr .... of which the production of training aaterials would be an integral 
part; 

(c) Providing a suitable combination of incentives, subsidies and di:ect 
suppurt to training organizations to encourage the provision of both on- and 
off-the-job training for .. intenance. Under certain circuastances, this could 
include 11easures to stiaulate the growth of private sector training and 
consulting. Consideration .. y be given to financing such prograJlllles through 
fiscal and other incentives; 

(d) Encouraging both public and private sector enterprises to provide 
up-grading training possibly linked with consultancy services for the design 
of aaintenance SJsteas. Such services are particularly iaportant for naall­
and 9edit111-scale enterprises; 

(e) PrOllOting collaboration between the public and private sectors in 
the development and provision of training; 

(f) Establishing data banks storing inforaation on training aaterials 
for aaintenance. 

83. taking into account national needs and conditions, in particular national 
policies and strategies for industrialization and the development of huaan 
resources and technology, Govermaents, in consultation with institutions 
identified in paragraph 67 above, should establish a supportive environment 
for maintenance by such measures as: 

(a) Ensuring that maintenance is integrated withic the context of 
national development planning in order to reinforce the existing industrial 
"tissue"; 

(b) Establising a national maintenance policy to guide, co-ordinate and 
encourage the efforts of all the relevant sectors of the economy, both public 
and private; 

(c) Fostering national awareness of the relationship between poor 
maintenance and the possible negative environmental impact of industrial 
processes; 

(d) Creating a mechanism to promote maintenance ~hrough high-level 
consultations, involving government ministries and authorities and 
enterprises, workers' organizations, professional associations and 
non-governmental organizations, leading to advi~e on policy development and 
implementation and on the designatior of the appropriate authority or 
authorities to assume responsibility for the latter; 
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(e) Reviewing policies affecting the iaportation of spare parts, 
including iaport duties, taxes and licensing regulations, in order to 
eliainate obstacles; 

(f) Ensuring that, in the negotiation and acquisition of technologies, 
provision is aade for the supply of technical docuaentation in the relevant 
languages and for aaintenance training in the production and procureaent of 
equip1Mtnt; 

(g) Promoting local aanufacturing and reconditioning of spare parts; 

(h) Promoting progr&J1aes of awareness of tbe iaportance of aaintenance 
through a variety of approaches and methods. incl~~ing national cuapaigns; 

(i) Encouraging both the active participat~_·n of professional 
associations in pr0110ting aaintenance and the creation of such associations 
where necessary; 

(j) Periodically assessing the results of the industrial aaintenance 
policy adopted, and especially its iapact on tb• growth of both the econoay in 
general and the industrial sector in particular. 

84. In considering rehabilitation prograanes special attention should be 
devoted to maintenance and its related aanpower requirements. 

B. Co-operation aaong developed and developing countries 

85. In pr0110ting co-operation among developed and developing countries 
special emphasis should be placed on: 

(a) Human resources development for maintenance activities; 

(b) Needed services and other requirements relating to maintenance in 
the negotiation of supply contracts, including training, clear and easi .y 
understandable technical documentation in the relevant languages, spare parts 
and aaintainability; 

Cc> Fostering exchanges among research institutions; 

Cd) Sharing experience and information through conferences, expert group 
meetings, study tours etc.; 

Ce) Developing local capabilities in the manufacture and reconditioning 
of spare parts. 

r.. Technical co-operation among developing countries 

86. Developing countries should assist each other in improving industrial 
maintenance by: 

Ca> Establishing sectoral network systems among institutions in 
developing countries to foster exchange of information; 

Cb) Sharing, where appropriate, maintenance training curricula and 
materials; 

Cc> Co-operating in the financing and provision of maintenance training 
at regional or subregional levels to meet COtllDOn needs. 
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D. Co-operation of UNIDO, ILO and other international agencie~ vith 
developing countries 

87. International agencies should iaprove co-ordination of their efforts to 
assist develaping countries in the developaent of their aaintenance 
capabilities. 

88. UNlDO, ILO and other United Nations agencies should strengthen and 
hal"llOnize the~r policies in the field of huaan resources developaent for 
aaintenance training. 

89. Technical assistance projects vith a high equipment c011pOnent should 
contain a budgetary provision for aaintenance training. 

90. UllIDO, ILO and other interested agencies should assist developing 
countries in developing aethodologies to evaluate the cost-effectiveness of 
aaintenance progra1111es. 

91. UllIDO and ILO should exaaine the possibility of establishing an 
international clearing-hous£ far inforaation on aaintenance training. 

92. International agencies and financing institutions should ensure that 
sufficient attention is given to spare parts, technical docuaentation and 
aaintenance training in projects that they finance. In project negotiations, 
the initial provision of recurrent financing should also be considered, 
especially in priority prograaaes aiaed at the rehabilitation of enterprises 
in developing countries. 



- 19 -

II. ORGANIZATION OF THE COllSULTATIOll 

Opening of the Consultation 

Stateaent by the Minist~r of Industr1. Posts, Telecommunications and 
Tourisa of France 

93. The French Minister of Industry, Posts, Telec011a11nications and Tourisa 
noted that the slow-down in econOlftic growth, the development of increasingly 
coaplex technologies and the emergence of a global econoay bad aade it 
essential to deal with aaintenance problems as a aatter of urgency. 
Maintenance required the 90bilization of huaan resources and special eaphasis 
on secondary and higher education as well as on-the-job training. Increasing 
aut<111ation required greater flexibility in the utilization of both aacbinery 
and .. npover. It also required a special effort to 90bilize stills and to 
aake the best use of the expertise and capabilities available at enterprise 
level. 

94. Baintenance offered a vast field of action for international co-operation. 
To be effective, co-operation should be neither over-extended nor too abstract. 
To avoid being over-extended, it should be concentrated in sectors to which 
developing countries attached prioritJ iaportance, in particular water, 
electricity, transportation, building aaterials, agricultural aachinery and 
agro-food production. To avoid being too abstract, it should not be based on 
general formulas and principles taken out of their proper context, but should 
focus instead on the efficient use of aanpower and resources. It was essential 
to act with pragaatisa, to carry out pilot projects in key sectors and to 
disseminate the results and techniques in co-operation with UNIDO and ILO. 

Statement by the Director-General of ILO 

9S. The Director-General of ILO drew attention to the two aain issues on the 
agenda of the Consultation, namely the development of human resources for 
effectiv~ maintenance at enterprise level, and national support policies and 
action to achieve that goal. Improvements in the field of maintenance would 
help to improve the balance of payments and to make access to loans easier 
and investments more productive, thereby stimulating both production and 
employment, the promotion of which was one of the highest priorities of ILO, 
if not the highest. 

96. The International Labour Conference, in a series of international 
conventions and recoamendations, bad laid down guidelines and procedures for 
improving training methods and adapting them to an environment constantly 
changing under the impact of technological innovation. ILO wou:d try to make 
the fullest use of its tripartite structure to disseminato the results of the 
Consultation through the networl of close labour relations that it had 
established in almost all developing countries, where its technical 
co-operation activities were continually expanding. 

Statement by the Director-General of UNIDO 

97. The Director-General of UNIDO said that the development of human 
resources in developing countries had failed to keep pace with the 
requirements created by rapid industrial change. Tb~t held particularly true 
for the training of manpower in the field of mainten~nce. Owing to that 
problem alone, the life-span of equipment in many developing countries was 
reduced on average by 30 per cent, Mnd the technical availability of equipment 
for productive use was sometimes barely 32 per cent. 
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98. To overcome those probleas, three factors should be considered: first, 
creating an awareness aaong policy-aaters at both national and enterprise 
levels of the need for .. intenance; secondly, ensuring a proper understanding 
of the .. intenance function in all its aspect• and coaplezity; and thirdly, 
providing adequate training so that appropriate aaintenance policies could be 
for1111lated and iapl891ented at national and enterprise levels. 

Statement bI the Director of the Systea of Consultations Division 

99. The Director of the UNIDO Systea of Consultations Division pointed out 
that one of the objectives of the Consultations was to promote the industri­
alization of developing countries by looting at specific sectors or topics 
comlOn to all industrial sectors so as to identify constraints and .. te 
recom11endations on policies designed to re11Dve those constraints. The Syst .. 
of Consultations was unique in that it offered representatives of Governaents, 
industries, co-operatives and trade unions an opportunity to identify problems 
that haapered industries and to propose solutions. The Consultations also 
provided a forua for developing countries to clarify their assistance and 
technical co-operation requireaents and to initiate informal discussions with 
other developing as well as developed countries, agencies and representatives 
of industry. In addition to discussion of the problems of industrial mainte­
nance and of training in aaintenance, the purpose of the present Consultation 
was to aate rec01111endations to Governments, national institutions, enterprises 
and t.rade unions aimed at aobilizing their forces so as to create an awareness 
of the iaportance ~f the issue and to adopt policies and concrete measures to 
resolve the probleas identified. 

100. The Director of the System of Consultations welcomed the excellent 
co-operation between ILO and UNIDO in the preparation and organization of the 
current Consultation. He also noted with satisfaction that the current 
Consultation was being hosted by France. It was. he said, a tribute to France 
for all its efforts in contributing to the training of cadres from developing 
countries of Africa, Asia, and Latin .America. 

Election of officers 

101. The following officers were elected: 

Chairman: 

Rapporteur and 
Vice Chairman: 

Vice-Chairmen: 

Yves Jacques (France), Minister Plenipotentiary, Chairman 
of the Interministerial Preparatory COlllDittee, Ministry of 
Foreign Affairs 

Jean-Marie Etoundi (Cameroon), President of the Cameroon 
Association of Maintenance Engineers 

Marcelo Guillen (Venezuela), Rector of Simon Bolivar 
University 

Jose Libert (Belgium), Secretary of the Central Council 
for the Economy 

Viktor Novotny (Czechoslovakia), Head of the Department of 
External Relations, Federal Ministry of Metallurgy and 
Heavy Ind~stry 
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Adoption of the agenda 

102. The Consultation adopted the following agenda: 

1. Opening of the Consultation 

2. Election of Chairaan, Yice-Chairaen and Rapporteur 

3. Adoption of the agenda 

4. Presentation of the issues by ILO and UNIDO 

Issue 1: Huaan resources developaent for effective industrial 
.. intenance at the enterprise level 

Issue 2: National support policies and action for huaan resources 
development in industrial .. intenance 

5. Discussion of the issues 

6. Conclusions and recOllllendations 

1. Adoption of the report of the Consultation 

8. Closure of the Consultation meeting 

Adoption of a erogramae of wort and establisbaent of working groups 

103. After adopting its progr&Jlllle of wort, the Consultation established two 
working groups to discuss the different is&ues and to propose conclusions and 
rec011Bendations for consideration in the fina~ plenary session. The working 
group on issue 1 was chaired by Heinrich Dehn (Federal Republic of Germany), 
and the working group on issue 2 by Marcelo Guillen (Venezuela). 

Documentation 

104. The documents issued prior to the Consultation are listed in annex II. 
During the Consultation, a number of papers were distributed, includihg 
statements by the delegations of Algeria, Bangladesh, Belgium and France, and 
technical papers by various participants :·epresenting enterprises and 
organizations. A working document entitled "Offers/Requests for Technical 
Co-operation" to promote identification and negotiation of potential technical 
co-operation projects was also d:stributed. 

Adoption of the report 

105. The report of the Second Consultation on the Training of Industrial 
Manpower was adopted by consensus at the closing plenary session on 
18 September 1987. 
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III. REPORT OF THE PLENARY SESSION 

Presentation of the issues 

106. A aeaber of the ILO secretariat, introducing issue paper 1, identified 
soae of the crucial factors for industrial .. intenance at enterprise level. 
The fact that issue paper 1 focused on probl ... faced by enterprises and 
desirable iaproveaents at enterprise level was not accidental. The secretariats 
bad deliterately chosen to address enterprise-level issues first, in order to 
stress that the future of aaintenance in developing countries was pri .. rily in 
the hands of enterprises and their aanagers. Governaents anl national organiza­
tions could set up policies and provide all possible support to proaote amd 
iap .. ove .. intenance, but the .. nageaent of individual enterprises would always 
have the final say. It was known only too well that, within the saae country 
and the saae policies and institutional environaent, one often found enterprises 
whose equipment was perfectly .. intained alongside organizations with the 
poorest aaintenance standards; hence the strong eaphasis on enterprise-level 
policies, responsibilities and action. 

107. Issue paper 1 presented the issues under the following seven heat~ngs to 
help structure the discussions: 

(a) Policy for organization and methods of aaintenance at the enterprise 
level; 

(b) T~aining in maintenance at enterprise level; 

(c) Negotiations and acquisition of capital goods; 

(d) Technical documentation; 

(e) Management and manufactu~e of spare parts; 

(f) Special problems and needs of small- and medium-scale enterprises; 

(g) Developing and maintaining a high maintenance culture in the 
enterprise. 

108. Maintenance was often regarded and treated as a technical issue - a set 
of norms, prescriptions, technical skills and organizational arrangements. 
The technical side of maintenance was important, but experience showed that 
improvement of maintenance practice was a social, cultural and economic issue 
above all. Changes in values, attitudes and motivations would determine 
whether maintenance would progress significantly in the years to come. The 
Consultation could make a distinct contribution by explaining that fact to all 
the actors in the maintenance scene. 

109. A representative of the UNIDO secretariat, introducing issue 2, said 
that inadequacies in policies at the national level were partly responsible 
for the inadequacies encountered in several countries in the development of 
human resources, and that education and training for maintenance should be 
incorporated and integrated into policies for human resources development. 
R~sponsibility for human resources development was generally shared between 
the public authorities and those responsible for industrial projects. that 
division of responsibilities often led to neglect of personnel training. 

110. Consequently, the identification of requirements in terms of people and 
training in the maintenance field should be closely linked with industrial 
planning and technological projections. At thg level of enterprises, such 
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identification should take into account technological changes and the deaands 
of increasinglJ sophisticated aaintenance; hence the iaportance of establishing 
data banks as an iaportant aanageaent tool. 

111. In short, the planning of human resources and training necessitated the 
following aeasures: 

(a) Evaluation of the level of econoaic and technological development of 
tbe countrJ concerned; 

(b) Prediction of future technological trends and consideration of their 
iaplications for education and training policies; 

(c) Progr ... ing of training in the short, medium and long tera in tbe 
light of needs at the national level and at the level of enterprises; 

(d) Establishllent of an inventorJ of manpower resources and needs and 
assessment of existing possibilities, taking into account the suppl7 of and 
demahd for maintenance personnel. 

Maintenance would require substantial human and material resources and should 
have tbe benefit of an operational budget to allow it to plaJ its role. 
Sensitization at all levels was necessarJ in order to bring about a ~ecognition 
of the productive character of maintenance and the assignment of equal importance 
to maintenance as to the manufacturing function. 

112. A major organizational effort was required to mobilize the active forces 
of a country, establish the necessary structures and strengthen educational 
policies and the existing training institutions, including the training 
centres belonging to industrial enterprises or dependent on them, and research 
and development institutions. 

Sunnary of d!scussions 

113. Many participants stressed the importance of maintenance. Among the 
main obstacles to maintenance, mention should be made of disparities in the 
equipment used, its obsolescence, the lack of spare parts, difficulties 
encountered in the understanding of technical manuals on equipment maintenance, 
and, quite frequently, inadequate training, both of personnel in general and 
of personnel specialized in maintenance operationa. 

114. One participant noted that maintenance was certainly not an aim in 
itself, but that it was an essential condition for industrial activity. 
Maintenance was a state of mind, geared constantly to the safeguarding of the 
assets constituted by the equipment at one's disposal, and taking into account 
the purpose of production goods of all kinds, namely ensuring adequate and 
permanent economic efficiency. It was clear that if, for lack of maintenance 
and replacement of parts, the equipment was i11111obilized, a consideraL!e loss 
would result. Hence the vital importance of the maintenance of plant and 
equipment and of preventive maintenance. It was essentially a matter of 
establishing reflexes in favour of permanent and syste111atic maintenance, which 
should play a preventive role, in order to avoid, to the greatest extent 
possible, belated, ad hoc repair work. It was thus important to devise 
appropriate training programmes to make all the economic agents aware of the 
importance of maintenance. 
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115. Several participants offered, through UllIDO and other international 
organizations, to aate available to all developing countries the whole range 
of industrial training services at their disposal and all the experience that 
they bad acquired in that field. 

116. Recourse to training techniques aaking use of audio-visual aids and 
perhaps of data processing, and the developaent of suitable progr&lllles that 
could be used in the various countries, seemed likely to accelerate the 
tran3fer ~f lcnow-bow in the maintenance field. Pilot operations could be 
considered, for example using aobile units, and the experience gained by 
enterprises in developed countries in the training of their own personnel 
could usefully serve as a aodel. 

117. Kany participants drew attention to the crucial iaportance of trainers 
in developing countries, noting that their training was not always up to 
requirellents. 

118. The point was made that it was wrong to suppose that, in order to 
establish an enterprise, one only needed, at a particular tiae, a piece of 
land, a building, a technology (even a well-tried technology), soae raw 
materials or semi-finished products and a market. The world crisis bad 
revealed the fragility of such ventures, many of which bad remained at the 
industrial project stage without developing into real enterprises with an 
identity and a life of their own, in a process of perpetual evolution. 

119. One participant noted that the training and upgrading of skilled 
manpower for all categories of industrial maintenance was essential for the 
effective utilization of the material and financial resources of the countries 
concerned. There was also a need for more intensive exchange of experience, 
in particular with regard to the qualifications of those who were responsible 
for the management, planning and implementation of maintenance activities. 
The particular economic, political and ideological interests of different 
groups or persons had an impact on the training and upgrading of maintenance 
staff. The same was true for suppliers of industrial plants, licences and 
technologie& or for international competitors of industries of developing 
countries. That fact should be given due consideration when it came to 
devising measures to be taken by UllIDO to assist developing countries in the 
maintenance field. 

120. The evolution of the UNIDO System of Consultations was also noted with 
considerable satisfa~tion. That exercise, original in the United Nations 
system, in which representatives of industry, Government and workers 
participated very actively, was an effective instrument for carrying out the 
mandate of the Organization. With the impetus given recently to this 
activity, the participants were now the real architects of the results 
obtained at Consultations. These allowed a real joint analysis of the 
problems of world industry, thanks to exchanges of views on the experience 
acquired by the different parties, arid an assessment of technical and economic 
developments in the field considered. These v.etings between political 
decision-makers and industrial practitioners from all countries brought 
together possible partners, of differing geographical and professional 
origins, for potential joint operations. 
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IV. REPORT OF THE WORKING GROUP ON ISSUE 1: 

HUMAN RESOURCES DEVELOPMENT FOR EFFECTIVE INDUSTRIAL 
MAINTENANCE AT ENTERPRISE LEVEL 

121. Issue paper 1 CID/WG/469/5 (SPEC.)) was introduced by a representative 
of ILO. Many participants stated that the paper reflected the situation in 
IK'st developing countries. They also agreed that the concepts for dealing 
with maintenance and training were comprehensively covered in the paper. 

122. Many participants from developing countries, especially from sub-Saharan 
Africa, stressed that in most cases, maintenance was looted upon as repair 
after breakdowns, in order to keep production running. Preventive maintenance 
was sometimes undertaken. But even then one could not talk of a comprehensive 
aaintenance system involving all the departments of the enterprise. They 
stated that there was a lack of awareness of the full meaning and of tbe 
quantifiable benefits arising from proper maintenance in the top and middle 
management of enterprises. They emphasized that for a maintenance policy 
within the enterprise, top management must be well sensitized about the 
benefits, indeed the essentiality, of maintenance. Only then could they feel 
coaaitted to put in place a systematic maintenance system. Once tnp 
management was fully cOJ11Ditted, the formulation and implementation of a 
maintenance policy in the enterprise would follow with the support of all 
concerned. The maintenance function was therefore above all a management 
function - formulation of policy, setting up the organizational structure, 
provision of the necessary ~udget, purchase of equipment for maintenance, and 
training of personnel at all levels and in all facets of the maintenance 
function. This involved the creation of a "maintenance culture" or the 
"spirit of maintenance .. in the enterprise. This was a mental attitude. 

123. A participant from a technical assistance institution in a developed 
country pointed out that the problems of maintenance were not the same in all 
countries, and that they were also different in large- or small-scale industry, 
in public and private enterprises and in the various industrial branches. 
Hence there was no conmon formula for the formulation and implementation of a 
maintenance policy in an enterprise. A maintenance system had therefore to be 
tailor-made for the enterprise, and to this end assistance from outside the 
firm might be necessary. He also stressed the importance of setting up and 
using a good information system on the different aspects of maintenance, 
including spare parts management. 

124. Another participant stressed that in order to sensitize decision-makers 
in Government and in industry on the importance of maintenance, they should be 
approached in a language they understood well. In other words, politicians, 
high civil servants and managers would be convinced if it could be proved that 
maintenance would save foreign exchange and increase production, sales and 
profi•s. Pilot projects could be undertaken in a number of firms to q~antify 
the benefits of maintenance, and the results obtained could serve as • motive 
force to sensitize decision-makers in Government and in enterprises. 
Maintenance systems should therefore be results-oriented where benefits could 
be quantified in various terms. 

125. While agreeing with the above, one participant pointed out that it was 
not enough to create an awareness for systematic maintenance; it was also 
necessary to create the technical capacity to establish and manage the system, 
especially in small- and medium-scale enterprises, which by far constituted 
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the great aajority of industrial units in developing countries. Therefore 
saall- and aediua-scale firas would require assistance froa Governaents, 
chaabers of industrJ, associations of aanufacturers and labour organizations, 
as well as froa international and bilateral technical assistance institutions. 

126. Most participants stressed the need to coabine the aaintenance function 
with production to obtain the aaxiaua benefits. 

127. All participants agreed that a training policy for aaintenance was an 
essential factor for the installation and running of tbe aaintenance system in 
an enterprise. They agreed that training started in tbe educational and 
training institutions, but that all categories of personnel needed to be 
retrained and upgraded to perform specialized functions in the enterprise. 
This would require in-service training involving both theoretical and 
practical on-the-job instruction in the enterprise. Trainees aight have to be 
sent for further training in specialized institutions or firas. It was 
therefore extremelJ iaportant to co-ordinate training between the training 
institutions and {ndustry. This would help both sides to obtain better 
results in order to meet the real needs of indust~y. 

128. Bost participants stressed that training in maintenance was necessary 
for all levels and categories of personnel, including managers, engineers, 
technicians, maintenance personnel and also operatives. Thus maintenance 
training should be looked upon as an enterprise-wide activity. They also 
pointed out that an integral part of a training policy should be to ensure 
that maintenance personnel enjoyed a recognized status in the enterprise and 
were given incentives and rewards as well as possibilities for career 
development. 

129. Bany speakers emphasized the necessity to introduce training in the 
preparation cf preinvestment studies to ensure that the aaintenance function 
was well budgeted for and also in the preparation of specification and tender 
docuaents, the negotiation and acquisition of capital goods, the interpretation 
of technical dccuaentation, the manageaent of spare parts including the 
possibility of computer-aided inventory control systeas, and the maintenance 
and operation of equipment. One way of training maintenance personnel would 
be to attach them to technicians of machine suppliers during the installation 
of machinery and internal services. 

130. One participant from a developing country stressed the importauce of the 
provision of specialized training by foreign machine suppliers in order to 
reduce the time required for the development of huaan resources and the 
transfer of technolgy. 

131. Another participant spoke of the importance of the training of trainers 
who were also foremen of maintenance crews, in order that th~y could share 
their experience on the job and help train a large nuaber of workers in a 
relatively short time. He suggested that such training could also be 
"results-oriented", whereby activities in maintenance and production could be 
aeasured to show improvements resulting from training. 

132. A participant fora a developed country drew attention to the importance 
of 4ntrenching the training component in contracts for the acquisition of 
capital goods, where training in aaintenance would be a fundam~ntal a1pect. 
He underlined that while many maintenance activitie1 were cOllll\On to moat 
equipment, others were much more 1ophi1ticate~ and called for specialized 
training. Thia included training of manager• and technicians and of 
operatives on the job. Maintenance per1onnel aust be provided with 
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aaintenanc• aanuals. and safetJ aeasures in carrring out aaintenance were 
essential. FinallJ. good personnel relations in the enterprise would help 
create the right attitudes to prevent the abuse of equipment and to teep it 
alvars in reliable condition. 

133. Another participant froa a developed countrJ explained that most 
enterprises in developing countries did not possess sufficient hmu.n. 
technical and financial resources to establish srsteaatic aaintenance srst ... 
and train the various categories c· personnel in all aspects of the 
aaintenance function. TheJ therefore needed support and assistance not onlJ 
froa their ovn Governaents. but also through international co-operation vith 
developed countries. United Nations agencies. especiallJ UllIDO and ILO. and 
other aultilateral and bilateral institutions. Such assistance should 
especiallJ concentrate on th~ establisbaent of adequate maintenance SJStellS in 
selected enterprises in ter econoalc sectors (water and electricity 
distribution. agro-food industrJ. agricultural aachinery. transport. steel 
industrJ etc.). Enterprises could be helped to train people in condition­
mionitoring and in fault diagnosis. Maintenance instruction aanuals should be 
prepared bJ UNIDO and ILO for different industrial branches on specific 
activities such as greasing. lubrication etc. Smull- and mediua-scale 
enterprises called for special assistance and collective training programnes. 

134. Several participants spoke about the importance of negotiation and 
acquisition of capital goods in the maintenance function. They concurred that 
great attention bad first of all to be paid to the choice of technology and 
the maintainability of the equipment. which should be within the capability of 
the enterprise and supporting maintenance facilities in the country. In this 
connection, participants urged the standardization of equipment and components 
in order to facilitate maintenance and to limit the cost of stocking spare 
parts. Attention was also to be paid to the identification of the initial 
stock of spare parts supplied with equipment in order to ensure that no 
disruption of production toot place because of lack of spares and that slow­
moving stocks were not oversupplied. 

135. Some participants pointed out that enterprises did not always have the 
capability to draw up detailed specifications and tender documents for the 
acquisition of equipment, and that outside consultancy services would be 
required. such services could perhaps be provided on a collective basis by 
national associations. 

136. One participant from a developing country stated that in many cases the 
decision to purchase equipment was made without the involvement of engineering 
specialists. He emphasized the need to include a maintenance engineer in the 
negotiating team. Often, bidders purposely underestimated the price of spares 
and training to mate the tender price loot more favourable - to the detriment 
of the buyer in the long term. Engineers in the negotiating team would ensure 
a proper technical appraisal of offers. 

137. On the same subject, participants insisted that contractual arrangements 
for the purchase of equipment should include comprehensive technical documents 
with detailed specifications of plant to facilitate maintenance and repair of 
spare parts, after-sales service including continuing &upply of spares, and 
detailed programmes of training for maintenance personnel and operators. 

138. Technical documentation was of paramount importance in the establishment 
of a systematic maintenance system. It should be clear and detailed, and 
supplied in a language that could be readily understood by the equipment user. 
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139. Participants agreed that the question of spare parts bad to be viewed 
froa three angles, naaelJ, iaportation, repair and reclaaation, and 
reproduction and .. nufacture. 

140. Kost participants froa developing countries pointed out the difficulties 
in iaporting spare parts because of lack of foreign exchange and adainistrative 
delays in obtaining iaport licences and in custoas clearance proceJures. TbeJ 
also pointed out that high tariff rates on iaported spares vas a disincentive 
for aaintenance s1steas and productivitJ. Probleas also arose on the side of 
enterprises, which were not always in a good position to order the right 
spares at the right tiae owing to lack of precise technical docuaentation and 
of inventorJ aanageaent capability. 

141. Participants agreed that a number of spare parts bad to continue to be 
iaported because of their sophistication and because in aany cases suppliers 
of aacbinery would withdraw their guarantee if proprietory spares were not 
used. 

142. Many participants insisted on the importance of upgrading the capabilit7 
of developing countries in the repair and reclamation of spares, siLce it was 
easier for them to develop such a capability, and it bad a very favourable 
cost-benefit ratio. Indeed, one participant stated that UMIDO and ILO could 
not render a better service to developing countries than by providing 
technical assistance in this field. Reclamation of spare parts by welding, 
metallization, electrolytic filling and remachining vas within easy reach of 
developing countries from the point of view of existing resources and 
technologies. 

143. A number of participants stated that as an alternative to importation, 
repair and reclamation, the reproduction and manufacture of spare parts should 
be encouraged, since this would benefit developing countries by saving foreign 
exchange, developing human resource capabilities, strengthening the integration 
of industry and initiating the first steps towards development of a capital 
goods industry. Yet they also pronounced a word of warning that the manufac­
ture of spare parts should not be embarked upon at all costs. It required 
detailed technical drawings, availability of materials with precise specifica­
tions, technical know-how, as well as supporting manufacturing facilitie~ to 
ensure that locally made spares conformed to the reliability standards of 
or;~;nal spares. They also warned that it might not be economic to undertake 
the manufacture of spares if the volume of each item to be produced was too 
low for coanercial viability. Studies for the identification of spares 
amenable for local manufacture would have to be undertaken to ensure success. 

144. Many participants recognized that small- and medium-scale industries 
were well suited for repair, reclamation and manufacture of spare parts 
because of their flexibility and lower overhead costs, and that they should 
receive all encouragement in this sphere from Government, national 
associations and large-scale industry. 

145. One participant opined that in the manufacture of spares, one should 
start in a small way and expand sl~wly, depending on the development of local 
expertise and market conditions. The upgrading of capabilities in the 
enterprises could better be carried out on a collective ~asis by co-operatives 
or associations of manufacturers. 
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146. The question of inventory control was given great iaportance by aost 
participants. It was recognized that in developing countries experience in 
stocks aanageaent was low. resulting in errors in ordering parts. poor storage 
and difficult retrieval froa stores. leading to the unavailability of parts 
wben aost needed. They aade a strong plea for technical assistance by UllIDO 
and ILO in this field. including the preparation of aanuals for stock 
aanageaent. 

147. Other participants related their experience in inventory aanageaent and 
the iaproveaent they obtained by introducing coaputer-based stock control. 
This was encouraged by participants froa both developed and developing 
countries. especially as the cost of hardware and software was decreasing and 
would be within reach of .. DJ aediua- and large-scale enterprises. 

148. Participants agreed that saall- and aediua-scale enterprises faced 
special problems with respect to aaintenance and training in aaintenance. 
although they did have a positive attitude towards aaintenance. These 
enterprises could not afford specialized aaintenance personnel and could not 
separate ~roduction from maintenance. Thus aachine operators bad often to 
aaintain their own machines. Also, aanagers or owners and other key personnel 
could not afford to take time to leave the factory premises to attend training 
courses. Problems were aggravated woen new machinery incorporating new 
technologies and demanding more sophisticated maintenance were acquired. A 
distinction had therefore to be made between maintaining sophisticated 
equipment and other simpler equipment, where in the former case more in-depth 
training would be required to master the new technology. 

149. It was clear for most participants that small- and medium-scale enter­
prises needed assistance from outside the firm. They therefore encouraged 
Governments, associations of manufacturers, labour organizations, large-scale 
enterprises and international organizations to provide special progr&J11Des of 
assistance to those enterprises. This could be done in several ways, such as 
the organization of workshops of short duration for managers, the preparation 
of model contracts for the acquisition of capital goods in various industrial 
branches and arrangements by large enterprises to accept trainees from 
small-scale industry. 

150. One participant representing a trade union in a North African country 
gave an example where the union had established a school to upgrade skills for 
personnel in an electrical industry. These courses ran for two weeks at a 
time. Another participant proposed the establishment of mobile training and 
maintenance outfits to reach dispersed small industries, especially in rural 
areas. 

151. Kost participants spoke of the importance of creating a maintenance 
culture within the enterprise by sensitizing all levels of employees fr>m 
management down to skilled workers. This could be achieved by fostering a 
favourable environment in the enterprise through good personnel relations and 
by the allocation of responsibility for maintenance to persons who should be 
held accountable for the upkeep of maintenance functions and also rewarded if 
good results were obtained. In this way, workers would know whom to report 
maintenance problems to. 

152. A number of participants spoke of the importance of creating the spirjt 
of maintenance among managers in the first instance. Assistance should be 
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available for managers to go on study tours abroad in siailar aore advanced 
factories, perhaps under technical co-operation arrangements aaong developing 
countries in the United Nations systea. 

153. One participant stated that Governaents should encourage the creation of 
a aaintenance culture in the enterprise by reducing tariffs on equipment and 
spares and providing facilities through national organizations to organize 
sensitization seainars. ~~dociations of employers and workers could also help 
in this respect. 

154. Another participant.stressed that for a aaintenance culture to succeed 
aanagement should work hand in hand vith labour representatives, since the 
right conditions for workers had to be created if the spirit of aaintenance 
vas to percolate dovn to the entire vork-force. 
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V. REPORT OF THE WRUNG GROUP ON ISSUE 2: 

NATIONAL SUPPORT POLICIES AllD ACTION FOR llUllAlf RESOURCES DEVELOPllEllT 
Ill INDUSTRIAL l!IAillTENAXCE 

155. Several participants stressed repeatedly that the .. intenance of 
aacbines and equipaent bad an obvious iapact on the econoay of developing 
countries. Poor aaintenance could lead to a serious decrease in national 
production. This iapact in fact vent beyond the industrial sector and was 
also felt in all econoaic sectors using equipaent (agriculture, transport, 
public works, telecommunications, health, education and scientific research). 

156. Soae participants drew attention to the need to install data banks to 
provide infor-aation on the frequency of breakdowns, the tJ1>9s of incidents and 
the time required to reaedy thea, particularly since aicroprocessing was now 
an iaportant instrument of aanageaent. 

157. It vas generally recognized that the aaintenance function today iaplied 
the constant search for a coaproaise between techno-econoaic and techno­
financial considerations. Much reaained to be done, however, before its 
iapact on production could be appreciated in quantitative and qualitative 
terms; hence the iaportance of national, subregional, regional and 
international public awareness policies. 

1S8. It vas also recognized that, to attain its objectives, aaintenance 
required considerable, and above all adequate, human and aaterial 9eans. It 
should have an ope~ating budget allowing it to play its part fully. Planning, 
organization and methods vere necessary for the management of maintenance 
activities in general and of spare parts in particular. Carefully prepared 
vocational training and researr.h and development programaes should make it 
possible for the maintenance function to iaprove the productivity of vork and 
ensure the constant quality of production. In addition, il vas recognized 
that the maintenance function, in the same way as the manufacturing function, 
had a productive character. 

159. The representatives of a university and of a regional centre, referring 
to the problem of defining the maintenance function, stressed that, in their 
experience, enterprises very often received requests for maintenance and 
maintenance training that in fact masked poor mastery of the technologies used 
or imported (as in transfers of technology). This lack of mastery might also 
conceal the fact that the workers had not been associated with the design and 
installation of the equipment and machines. It would therefore be important 
to draw up appropriate strategies and policies that would ensure improved 
mastery of the technologies used. 

160. Referring to the action taken by UNIDO on the basis of the Lima 
Declaration and Plan of Action, the texts setting objectives which vere both 
quantitative (share of the developing countries in world production> and 
qualitative (creation of a coherent production system), one representative 
noted that industrialization vas more than the mere presence of industries, 
and might be defined in such a way as to include the existence of links 
between industries and between enterprises. Training in general and 
maintenance training in particular could in certain cases improve such links 
through economies of scale and through the transfer of skills and know-how at 
national level, thus contributing to industrialization. 
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161. Soae participants considered that. to develop the aaintenance function 
and to avoid discouraging setbacks. particular iaportance should be given to 
the socio-econo•.ic situation of the country concerned, and especially of tbe 
people living in it. 

162. Several participants. including African participants. recognized that 
since the .. intenance function bad been neglected for so long. few adequate 
training systeas were available in that field. The problem reaained serious 
in developing countries. although some of tbea bad laubched training 
progra1111es and Governaents and industrialists were increasingly coaing to 
realize the iaportance of maintenance for the national econ011y, especially at 
the enterprise level. 

163. Several participants expressed their appreciation of the aeasures taken 
bf UllIDO and ILO with regard to .. intenance training in soae developing 
countries. and especially concerning: 

(a) Support for training activities aiaed at iaproving te~bnological and 
administrative capacities; 

(b) Suitable development of training possibilities to aeet the training 
needs of specific groups. for example through high-level sensitization 
seminars for directors of enterprises or factory divisions, maintenance 
management personnel, technical directors or management personnel of training 
institutions; 

Cc> Strengthening of training institutions; 

(d) Encouragement for the creation of associations of maintenance 
engineers; 

Ce) Drawing up inventories of manpower resources and needs in order to 
determine existing possibilities, taking into account the supply of and demand 
for maintenance staff. 

164. Some part~cipants observed that an essential stage in the development of 
human resources was that of arousing awareness about it. In that connection, 
it was proposed that efforts should be made to bring about a realization, at 
the national level, of the vital importance of the 2aintenance function by 
highlighting the risks incurred through inadequate maintenance of hospital 
eq11ipment, public transport, purification systems for industrial waste etc. 
Action could be undertaken using the resources of the mass media, such as 
posters, newspapers, radio and television. Its impact could be evaluated in 
the short, medium or long term. 

165. One participant expressed the view that, in order to be successful, ar.y 
national effort in the training field in developing countries should make use 
of conwnercial methods. All enterprises, whether large, medium-sized or small, 
should bring together three elements, namely a set of clear objectives, 
vigorous management and the necessary resources. ~eglect of one aspect would 
lead to failure. These elements were just as important at the macro-economic 
level. 

166. A participant representing an African trade union federation deplored 
the absence of representatives of national African trade unions at the present 
Consultation, which, in his view, was of great importance for the economic 
development of the African countries. He also observed that industrial 
restructuring and the impact of technological changes in industrial branches 



using i .. igrant labour were leading to increasing unemplo,.ant among aigrant 
workers in general, and in particular among African workers, wbo were less 
qualified. However, African workers bad been emploJed in the industries of 
developed count~ies, and soae bad aade advances in the areas of training and 
the develop11ent of a spirit of aaintenance. Those aigrant workers, 
particularlJ in the countries of the Europe~n Econoaic COllllllnitJ (EEC), wbo 
were interested in returning to their countries of origin would lite to obtain 
assistance, to be negotiated between Governaents of the EEC countries and of 
the countries of origin and African trade unions, with a view to retraining 
and easier integration in the countries of origin. 

167. Some participants proposed that the aaintenance function should be 
included froa the start in invest:JIP.nt studies. 

168. Taking into account the iaportance of the aaintenance function within 
the national econoaJ, it was suggested that an effort should be aade to 
increase the awareness of suppliers of capital in this regard. This could be 
achieved through the organization, under the auspices of the World Bank, of 
seminars to dra~ the attention of capital suppliers to the need to provide 
financial resources to cover the aaintenaece function. 

169. Several participants proposed that a directory of sources of financing 
should be compiled by ILO, UNIDO and other international organizations 
concerned, in order to provide information to countries wishing to undertake 
projects for the development of huaan resources for purposes of industrial 
aaintenance. 

170. It was generally recognized that a aajor effort should be made by 
Governments and funding agencies to co-ordinate the activities of and 
contributi?ns to projects designed to develop human resources for maintenance 
and financed from various sources. 

171. Several participants from developed countries described their activities 
in the area of maintenance, both in their own countries and in developing 
countries. They proposed bilateral or multilateral assistance for the 
formulation of strategies, policies, progranmes and projects for the 
development of human resources for purposes of industrial maintenance. 
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professionnelle, Ministere des affaires sociales, 55, rue St. Dominique, 
75007 Paris 

Catherine Santini, Chef du Service de la cooperation multilaterale, 
Agence pour la cooperation technique, industrielle et economique (ACTIM), 
Binistere de l'economie, des finances et de la privatisation, 
64-66, rue Pierre Charon, 75008 Paris 

Therese Barthel, Adjointe au chef de Service et chef de Secteur, Centre 
fran~ais du co111nerce exterieur (CFCE), Ministere de l'ecouomie, des 
finances et de la privatisation, 10, avenue d'Iena, 75016 Paris 

Georges Cancade, Secretaire general, PROPARCO, Caisse centrale de 
cooperation economique, 35-37, rue Boissy d'Anglas, 75379 Paris Cedex 08 

Paul-Henri d'Hersu, Responsable du secteur international, Association 
nationale pour la formation professionnelle des adultes (AFPA), 13, place 
de Villiers, 93108 Montreuil Cedex 

Emmanuel de Calan, Directeur adjoint, Centre international des etudiants 
et stagiaires (CIES), 28, rue de la Grange-aux-belles, 75010 Paris 

Gilbert Rathery, Secretaire general, Centre international des etudiants 
et stagiaires (CIES), 28, rue de l• r.~ange-aux-belles, 75010 Paris 

Thierry Allix, Directeur Afrique/Alllerique latine, Conseil national du 
patronat fran~ais (CNPF), 31, avenue Pierre ler de Serbie, 75016 Paris 

Henri Arnoux, Directeur general adjoint, Societe navale fran~aise de 
formation et de conseil (NAVFCO), 2, place de Rio de Janeiro, 75008 Paris 

Jacques Emile Astier, Institut de recherche de la siderurgie 
fran~aise (IRSID), S bis, rue de Madrid, Paris 
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Axel de Beaune, Responsable de la aaintenance, Association fran~aise pour 
les services et la maintenance, 17, rue Muller, 75018 Paris 

Jean-Laurent Cascarano, Association pour le developpement des ecbanges de 
produits et techniques agro-alimentaires <ADEPTA>. 3, rue Barbet qe Jouy, 
75007 Paris 

Claude Caustier, President-Directeur general, Caustier France, 
191, avenue de Prades, 66000 Perpignan 

Jean Callier, Direeteur, SPIE Trindel, 51, rue Pierre, 92111 Clicby 

Fran~ois Cballot, Delegue a la valorisation, Centre International de 
cooperation pour l~ developpement (CIRAD), 42, rue Schaeffer, 75116 Paris 

~~~nard Cbeze, Directeur, Centre d'etudes et d'experimentation de 
n. ;hinisme agricole tropical (CEEMAT), Pare de To,..voie, 921&0 Antony 

Jean-Pierre Corbet, Service relations internationales, Federation des 
industries mecaniques et transformatrices (FIKTI), 11, avenue Roche, 
75332 Paris Cedex 08 

Michel Corbin, Directeur, CEFTI, 21, avenue Gutenberg, B.P. 53, 
78311 Maurepas 

Gabriel Coron, Directeur des relations economiqueR internationales, 
Federation des industries electriques et electroniques, 11, rue Hamelin, 
75783 Paris Ced~x 16 

Jacques-Jean Coustillas, Ingenieur, Compagnie generale des eaux, 52, rue 
d'Anjou, 75384 Paris Cedex 

Alain Dasse, Directeur c011111ercial adjoint, SOFRETU, 38, boulevard 
Henri IV, 75004 Paris 

Daniel Diebolt, lngenieur en chef, Ouroumoff et associes, 94, rue de 
Lauriston, 75116 Paris 

Jean-Claude Desrue, Responsable du ~ervice c<>11111ercial, Centre 
international de maintenance industrielle (CIMI), 8, rue de l'Azin, 
41018 Blois Cedex 

Christian Devin, Administrateur, Federation des industries electriques et 
electroniques (FIEE) 11, rue Hamelin, 75783 Paris Cedex 16 

Fran~ois Dominguez, Chef de formation et assistance technique, Societe 
fran~aise d'et~des siderurgiques SOFRESID, 59, rue de la Republique, 
93 Montreuil 

Michel Dorey, Responsable du departement developpement technique, 2IK, 
Tour Albert ler, 65, avenue de Colmar, 92507 Reuil Malmaison 

Alain Fagniez, B2F Management, 3, rue Gramby, 42100 Saint Etienne 

Bernard Ferrer, SOLMER GTI, Fos-sur-Mer 13776 

Jean-Cl~ude Francastel, Ingenieur, ELF-Aquitaine, Tour Elf, 
La Defense Paris 
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Robert Fries, l!ECAFORlf, 11, avenue Roche, 75382 Paris Cedex 08 

Jacques Frohly, President, ENSI de aecanique energetique, Universite de 
Valenciennes, 59326 Valenciennes Cedex 

Tito Gatti, Directeur du Centre maintenance, BT! Maintenance industrielle 
technologie, 24, rue de Verdun, Villeurbanne 

Christian Gotteri, Ingenieur delegue, SODETEG, 9, avenue Reaumur, 
92350 Le Plessis Robinson 

Katy Guichard, IngeniAur conseil, CEGOS, Tour Chenonceau, 204, Rond Point 
de Sevres, 92516 Boulogne-Billancourt 

Jean-Karie Guillemot, SYKTr ingenierie, 3, rue Leon Bonnet, 75016 Paris 

Christian Herin, Directeur, Groupement pour la maintenance industrielle 
tlAINTIPORT, B.P. 244, 13263 Marseille Cedex 7 

Michel Hernu, Consultant, CORT, 65, avenue Kleber, 75116 Paris 

Gerard Raymond Husson, SARTEC, 1, allee du Clos st. Perre, 94420 Le 
Plissis Trevise 

Emmanuel Jahan, Directeur, Institut de l'entreprise, 6, rue Clement 
Marot, 75008 Paris 

Michel Jannet, Directeur Associe, SI Conseil, 10, Place de la Seine, La 
Defense, 92400 Courbevoie 

Pierre Judet, Directeur de l'IREP-D, Universite des sciences sociales, 
Institut de recbercbe economique et de planification du developpement 
(!REP), B.P. 47, 38040 Grenoble Cedex 

Edmont Kloeckner, Vice-President, AFIM Achats et entretien, 13, rue de 
Liege, 75009 Paris 

Dominique Lamoureux, Secretaire reneral, THOMSON International, 
173, boulevard Haussmann, 75017 Paris 

Messaoud Larkeche, Chercbeur, Economie des changements tecbnologiques, 
16, Quai Claude Bernard, Lyon 69007 

Jean-Luc Martin, Delegue general, Union d'associations de formation pour 
l'aide au co111Derce international (CODIFOR), 3, rue du Mouzon, 
54524 Laxou Cedex 

Guy Kaybon, President-Directeur general, TECNOGENIA, Zone artisanale Les 
Marais, B.P. 51, 74410 Saint Jorioz 

Jean-Louis Kodrin, SOKEPLAN, Le Chanteclerc, Au Bourg de Planfoy, 
42660 St. Genest Malifaux 

Patrick Morin, Charge de mission, Agence nationale pour le developpement 
de la production appliquee a l'industrie (ADEPA), B.P. 54, 92120 Konrouge 
Cedex 

Gerard Neyret, Chef des Services apres-vente, ALSTHOK-CTK <Departement 
centrales energetiques), 204, rond-point du Pont de sevres, 92100 Boulogne 
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Arnold Ogus, Delegue general, Association fran~aise des ingenieurs et 
responsables de la maintenance (AFIK), 13, rue de Liege, 75009 Paris 

Jean-Jacques Paul, Charge de recherche, Centre national de la recherche 
scientifique, IREDU, B.P. 138, 21004 Dijon Cedes 

Serge Payeaent, Directeur general, SONOVISION, 12, rue de Reias, 
94700 Kaisons-Alfort 

Pierre Pecoux, Electricite de France (EDF), 68, rue du Faubourg 
Saint-Honore, 75008 Paris 

Philippe Perrin, Cadre technique, CEFTI, avenue Gutenberg, 78311 Maurepas 

Louis Perrodeau, SOLllER GTI, Usine de Fos, 13776 Fos/mer 

Jean Picot, Administrateur, Office technique d'etudes et de cooperation 
internationale (OTECI), 11, rue Karbeuf, 75008 Paris 

Yves Piaor, SINORG lndustrie, 15, rue Soufflot, 75005 Paris 

Andre Plantier, President-Directeur general, FEMIA lndustrie, 
16, rue Jacques Kellner, 75017 Paris 

Rene Plunian, Directeur de departement, Delattre Levivier, Tour Fiat 
Cedes 16, 92084 Paris La Defense 

Christophe Poisson, OTECKI, 44, rue Lepedier, 50100 Cberbourg 

Louis Puthod, Delegue a la formation continue, Cbambre de COlllllerce et 
d'industrie de Paris (CCI), 47, rue de Tocqueville, 75017 Paris 

Fran~oise Rey, Directrice formation pennanente, Groupe ESSEC, FNEGE, 
24, avenue Roche, Paris 

Guy Richard, Secretaire national, OSPAA, 21, rue Marceau, 93100 Montreuil 

Michel Roblin, Confederation generale du Travail, 263, rue de Paris, 
93516 Montreuil 

Philip Saint Andrew, lnstitut pour le developpement de la cooperation 
internationale (IDCI), Universite de Nice, avenue Robert Schumann, 
06050 Nice Cedes 

Georges Schoenauer, lnstitut formation aux techniques d'implantation et 
manutention (IAMS), 46, avenue Auguste Renoir, 78160 Karly-le-Roi 

Abdelkader Sid Ahmed, Chercheur, Equipe-lndustrialisation, Organisation 
de recherche scientifique et technique Outre Ker (ORSTOK), 30, rue de 
Charonne, 75011 Paris 

Jean-Paul Souris, Directeur maintennace, POLYllONT, 5, avenue Caroline, 
92260 St. Cloud 

Edmond Szylka, Responsable de l'Institut fran~ais de la maintenance 
industrielle CIFTIK), 11, place d'Aquitaine, 94152 Rungis Cedex 

Alexis Tcherno1vanoff, Chef de projet audio-visuel, Centre national de 
documentation pedagogique, 21, rue de la Vanne, Kontrouge 92 
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Jacqueline Tbiebault, Cbargee de mission, Societe fran~aiae d'etudes 
energetiques (SFEE), 14-16, rue Scandicci, Tour Esso 93, 93500 Pantin 

Jacques Tbillard, Directeur de projets, SOFRECHIK, 9, rue Alfred de 
Vigni. 75008 Paris 

Philippe Verdol, Cbercbeur, Econoaie des cbangeaaents tecbnologiques (ECT 
de Lyon), 16, Quai Claude Bernard, 69007 Lyon 

Georges Vasseur, Directeur technique, AFSK, 21, rue du vieux pave, Liaours 

Michel Vigezzi, Directeur UER Faculte des sciences econoaiques 1 

Universite II de Grenoble, 47X, 38040 Grenoble 

Thierry Vincent, Charge de mission, Fondation internationale des 
tropiques, 12, place de la Bourse, 33076 Bordeaux Cedex 

Pierre Youchtcbenko, Responsable relations publiques, ITEP, 15, rue Jean 
Jaures, 92807 Puteaux Cedex 

Enlllanuel Zaks, Directeur Marketing. Alcatel Cooperation Internationale, 
27, rue Alexis Godillot, 93406 Saint-Ouen Cedex 

Gambia 

Ollar N'jie, Assistant Director, Directorate National Vocational Training, 
Office of the Vice-President, 6, Buckle Street, Banjul 

German Democratic Republic 

Karl--Heinz Richter, Deputy Director, Institute for Vocational Development 
(JBE), 30/31 Pappelallee, Berlin 

Martin Breetzman, Head of the Chair for Industrialization and Planning in 
Developing Countries, Institute for Economy of Developing Countries, 
University of Economic Sciences "Bruno Leuschner", Hermann Duncker 
Strasse 8, 1157 Berlin 

Rainer Kaulfersch, Senior Consultant, VEB Elektro-Consult, 
Alexanderplatz 7, 1026 Berlin 

Dietmar Lippok, Project Manager, VEB Industrie-Consult, 
Goerschstrasse 45/46, 1100 Berlin 

Germany. Federal Republic of 

Heinrich Dehn, Deputy Head of Section, Federal Ministry for Economic 
Co-operation, Karl Marx-Strasse 4-6, 5300 Bonn 1 

Rudolf Mellinghoff, Project Manager, Carl-Duisberg-Gesellschaft 
(CDG), Hohenstaufenring 30-32, 5000 Koln 1 

Dietrich Fisher, Director, Senior Expert Service, Bu1chstrasse 2, Bonn 1 

Ronald Rinne, Head of Division, Deutsche Ge1ellschaft fuer Techni1che 
Zu1aanenarbeit (GTZ) GmbH, Po1tfach 5130, 6236 E1chborn 1 

H. Chri1tian Ahren1, Head of Education Department, Schweis1techni1che 
Lehr- und Ver1uch1an1talt Dui1burg, Bi1marckstra11e 85, 4100 Duisburg 1 
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Detlef R. Vogt, Manager, Festo Didactic KG, Ruiter Strasse 82, 
Postfacb 6040, 7300 Bsslingen 1-Bertbeia 

Willi Muller, Festo Didactic KG, 101, rue Colonel Bourg, 104 Bruxelles 

Hans-Peter Schoener, Head of Training Section, Utility Consultants 
International (UCI), LJoner Strasse 22, P.O. Box 71, 
6000 Frankfurt/Kain 71 

Hans-Jurgen Otte, Engineer, Felten and Guilleauae, Am Neubof 31, 
4150 Kref eld 

Guateaala 

Roberto Quintana de Leon, Kieabro Junta Directiva, Instituto Tecnico de 
Capacitaci6n J Productividad) (INTECAP), Calle Mateo Flores, 5-75, 
Zona 5, Guatemala 

Carlos Santiago Najera Sagastume, Kieabro Junta Directiva Instituto 
Tecnico de Capacitacion J Productividad (INTERCAP), calle Mateo 
Flores 5-75, Zona 5, Guatemala 

Ricardo Castillo, Director, Instituto Tecnico de Capacitacion y 
Productividad (INTERCAP), calle Mateo Flores 5-71, Zona 5, Guatemala 

Guinea 

Sidi Toure, Directeur general, Office national de formation et de 
perfectionnement professionnels, Ministere de l'industrie et des 
ressources humaines, BP 468, Conakry 

Edwin Innocent, Directeur general adjoint, Ministere du commerce et de 
l'industrie, 18, rue Legitime, B.P. 223, Port-au-Prince 

Hungary 

Jozsef Mozer, Director, TESCO (Organization for International Technical 
and Scientific Co-operation), Nagy Lajos kiraly utja 202, 1149 Budapest 

Indonesia 

Paul L. Courtier, Training Manager, PERT.AMINA, Jalan Merdeka Timur la, 
Jakarta 

Ireland 

John Moore, Senior Manager, Training Advisory Services Division, ANCO -
The Industrial Training Authority, P.O. Box 456, 
27/33 Upper Baggot Street, Dublin 4 

Israel 

Koshe Admati, Director, Workers' Co11111ittees and Working Places, Histadrut 
Trade Union Department, 93 Arlazerou Street, Tel Aviv 
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Maurizio Malogioglio, Directorate General of Developaent Co-operation, 
Ministry of Foreign Affairs, Piazzale Farnesina, Ufficio v, Roae 

Giovanna Ricoveri, Coordinator, CGIL, Corso d'ltalia, 25, 00198 Roae 

Enrico Rovida, Consultant, Team. SRL, Via Interiano 1, Genova 

Veronica A. Nyamodi, Managing Director, Kenya lndustrial Estates Ltd., 
P.O. Box 78029, Nairobi 

Lebanon 

Bassam C. El Freon, Expert en gestion industrielle, Conseil du 
developpement et de la reconstruction, rue rayess, Baadba 

Muhieddine Chaaban, Chef du Departeaent adainistratif aupres de la 
Direction generale de l'enseignement technique et professionnel, 
Delcwaneh, Beirut 

Madagascar 

Jaona Andrianasolo, Conseiller technique, Ministere de l'industrie, 
BP 3180, Antananarivo 

Daouda Cisse, Conseiller technique, Ministere de l'emploi et de la 
fonction publique, BP 80, Bamako 

Mauritania 

Ghaly Mahamdoul, Chef, Division enquites, Ministere des mines et de 
l'industrie, BP 387, Nouakchott 

Fossery Drame, Chef d'entreprise, Cordonnerie "Drame freres", BP 263 

Mexico 

Alfonso Herrera Salcedo, Funcionario de la Embajada de Mexico, 9, rue de 
Longchamp, Paris, France 

Netherlands 

David A.H. van Iterson, Alternate Permanent Representative, Permanent 
Mission of the Kingdom of the Netherlands to UNIDO, Untere 
Donaustras,e 13-1518, 1020 Vienna, Austria 

Nigeria 

Philip Adegbile, Rector, Yaba College of Technology, P.O. Box 204, Yaba, 
Lagos 

Oscar Cajahuaringa, Jefe, Unidad de Proyectos - Tacna, Electroperu SA, La 
Torre de Lima a/n piso 18 ap. 1805, Tacna 



- 46 -

Poland 

Andrzej lozlovsti, Director of Research, Institute of Precision 
Mechanics, ul. Duchnicta 3, 00-967 Warsaw 

Eugeniusz Szpunar, Chairaan, COllllittee for Training of Technical 
Specialists, Polish Federation of Engineering Associations, ul. 
Czactiega 3/5, Warsaw 

Portugal 

Pedro BurnaJ, Representative of the Vice-President, IEFP, Avenida 
Jose Kalboa, No. 11/11 E, 1000 Lisbon 

Carlos E. Florencio, Director, Technical Training Center LNETI, Azinhaga 
dos Laneiros a Estrada do Paco do Luaiar, 1600 Lisbon 

Rwanda 

Thaddee Uzabatiliho, Chef, Division de l'infonaation et de la 
docuaentation industrielle, Kinistere de l'industrie et de l'artisanat, 
B.P. 73, Kigali 

Saudi Arabia 

llob...aed Naser Al-Sarhan, Director of Training, Royal COlllllission's 
Institute, P.O. Box 1001, Jubail 

Senegal 

Aaadou L. Gaye, Chef, Departement information industrielle et formation, 
Societe nationale d'etudes et de promotion industrielle (SONEPI>, avenue 
Bourgiba, B.P. 100, Dakar 

Somalia 

Abdiralunan Mohamed Warsaae, Head of Division Co-ordination and Training, 
Ministry of National Planning, P.O. Box 1732, Mogadishu 

Mercedes Puntonet del Rio, Subdirectora General de Servicios Tecnicos, 
Instituto Nacional de Empleo del Ministerio de Trabajo, C/Condesa de 
Venadito 9, 28027 Madrid 

Isabel de Antonio Sierra, Consejera Tecnica de la Subdirecci6n General de 
Gestion de Formacian Ocupacional, Ministerio de Trabajo, C/Condesa de 
Venadito 9, 28027 Madrid 

Ali Ahmed Abbas, Director, Ministry of Industry, P.O. Box 2184, Khartoum 

Sweden 

Douglas Mentzoni, Marketing Manager, SKF Overseas, S-415 50 Gothenburg 



- 47 -

SVitzerland 

Nicolas Naiy, Cbef de la Section cOllll8rce, produits de base, 
industrialisation, Office federal des affaires econoaiques 
e:terieures (OFAEE), 3003 Berne 

Erni Stefan, Conseiller en formation professionnelle, Centre de 
Coordination et d'Inforaation pour la formation professionnelle dans les 
pays en developpeaent, Wartstrasse 6, 8400 Wi~tertbur 

Jobannes Eisenhut, Manager, Swiss Industrial Developaent Institute, 
Stockbergstrasse 88, 8200 Schaffhausen 

Thailand 

Thaanu Vasiaonta, Director, Thailand Manageaent Development and 
Productivity Centre, Ministry of Industry, Raaa 6 Road, Pbyathai 
Bangkok 10400 

Vanchal Sirichana, Vice-Rector for Operations, Sukhothai Th .... thirat 
Open University, Tambol Bangpood, Pakkred District, 
Nonthaburi Province 11120 

Bedja Koffi, Professeur, Universite du Benin, BP 1515, Loa8 

Turkey 

Yilaaz Ayaan, Director General, Industrial Training and Development 
Center (SEGEK), Ministry of Industry o! Turkey, Mesrutiyet Caddesi No 7, 
Bakanliklar-Ankara 

Oguz Borat, Professor, Marmara University, Teknik Egitim Fakultesi 
Haydarpasa, Istanbul 81010 

Oller Kaya, Chairman of the Machinery Maintenance and Completion 
Department, Turkish Cement Manufacturers' Asaociation, P.O. Box 2 <Posta 
Kutusa 2) Bakanliklar, Ankara 

Uganda 

Wesso Dishan Kwoba-Abundu, Under-Secretary, Ministry of Industry and 
Technology, P.O. Box 7125, Kampala 

Union of Soviet Socialist Republics 

Alexandre Razorenov, Head of Branch, State COlllllittee on Science and 
Technology, 11 Gorky Str., Moscow 

Vladimir Rouben, Deputy Director, Council of Ministers of LatiYia SSR, 
Foreign Trade Association "Latvia", Riga 

Margarita Strepdova, Institut of World Economic Systems of Socialist 
Countries, Academy of Sciences, Novocheremushinskya 46, Moscow 

Andrei Akopov, Ministry of Foreign Affairs, Smolenskaya 54, Moscow 
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United Kingdom. of Great Britain and Northern Ireland 

Paul Lawson Evans, Alternate Permanent Representative, 
Peraanent Mission of the United KingdOID to UHIDO, Reisnerstrasse 40, 
1030 Vien~•. Austria 

Leslie Keap, Senior Industrial Training Adviser, TETOC Group, The British 
Council, 10 Spring Gardens, London SWlA 2BN 

Kel Crofton, Industrial Training Adviser, TETOC Group, The British 
Council, 10 Spring Gardens, London SWlA 2BN 

Donald Lawrence Rogers, Training and Personnel Services Manager, British 
Steel Corporation (Overseas Services) Ltd., 42, Grosvenor Garden, 
London LWl WOEB 

Peter Frank Hall, Overseas Training Co-ordinator, Manpower Services 
C0111Dission, Stills Training Agency, 3 Floor, Stills House, Koorfoot, 
Sheffield Sl 4PQ 

Stuart John Diet, C0111Dercial Manager, ICI Process Plant Services, 
Imperial Chemical Industries, P.O. Box 1, Billingham, Cleveland TS23 lLB 

Charles Richard Lennon, Business Manager, ICI Process Plant Services, 
Imperial Chemical Industries, P.O. Box 1, Billingham, Cleveland TS23 lLB 

John David Keehan, International Training Manager, British Rail 
Engineering Ltd., St. Peters' House, Gower Street, Derby, DEl lAH 

Peter Wylie-Harris, Director, Cole and Lyons Ltd., Burton House, 113 High 
Street, Leatherhead, Surrey 

United Republic of Tanzania 

Elllnanuel K. Hanti, Principal Industrial Economist, Ministry of Industries 
and Trade, P.O. Box 9503, Dar-es-Salaam 

United Ststes of America 

Lucy Tamlyn, Second Secretary, United States Mission to the United 
Nations System Agencies in Vienna, Obersteinergasse 11, 1190 Vienna, 
Austria 

David Herbert Fretwell, International Manpower Development Advisor, 
Office of Foreign Relations, Department of Labor, Washington, D.C. 20210 

Venezuela 

Ivan Garmendia, President, Comisi6n Venezolana para la Productividad, 
Fondo para la Investigaci6n y Kejoramiento Productividad, Calle Veracruz 
Edf. Torreon Ofc. 5-A Las Mercedes, Caracas 

Cesar Martinez, Gerente General, Fondo de Fomento de la Innovaci6n 
Tecnol6gica CFINTEC), Av. Francisco Miranda, Torre Primera, Piso 15, 
Caracas 

Francisco Garcia, Analista de Proyectos, Fondo de Fomento de la 
Innovaci6n Tecnol~gica (FINTEC), Av. Francisco Miranda, Torre Primer.a, 
Piso 15, Ca:acas 
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Nelson Fernandez, Coordinador Prograaas Especiales, Fundacion 
Educacion-Industria (FUNDEI), Consej~ Venezolano de la Industria, Edif. 
Caaara de Industriales, Caracas 

Marcelo Guillen, Rector. Universidad Siaon Bolivar, Caracas 

Boris Drujan, Director, lnstituto Venezolano de Investigaciones 
Cientificas, Apartado 1827, Caracas 1010 A 

Jacob Carciente, Dean, Universidad Ketropolitana, P.O. Box 17216, 
Caracas 1015 A 

Karia Cbristina Garaendia, Tecnico Industrial, FIB Productividad, Av. 
Volmer, Caracas 

Karife Fernandez, Gerente de Administracion J Finanzas, FINTEC, Av. 
Francisco de Miranda, Torre Primera, ~iso 15, Caracas 

Uruguay 

Kiristro Diego Zorrilla de San Martin, EmbassJ of UruguaJ, 15, rue Le 
Sueur, 75116 Paris 

Karia Noel Vaeza, First SecretarJ, EmbassJ of UruguaJ, 15, rue Le Sueu~. 
75116 Paris 

Specialized agencies and other organizations 
of tbe United Nations system 

International Labour Organisation 

Panchi B. Dasana1ake, Member of the Governing Board of ILO, Ministry of 
Labour, Labour Secretariat, Narahenpita, Colombo 5, Sri Lanka 

Marwan Nasr, Member of the Governing Board of lLO, Association of 
Lebanese Industrialists, El-Monsif, Lebanon 

James E. Baker, Member of the Governing Board, AFL-CIO, 23, rue de Kome, 
75008 Paris, France 

United Nations Educational, Scientific and Cultural Organization (UNESCO) 

Olu lbukun, Director, Engineering Education Section, Science Sector, 
UNESCO, 1, rue Miollis, 75015 Paris, France 

Benjamin N'Tim, Progranme Specialist, Science Sector, UNESCO, 7, Place de 
Fontenoy, 75015 Paris, France 

World Bank 

John Middleton, Senior Evaluation Officer, Population and Human Resources 
Department, World Bank, 1818 H Street N. w., Washington, D.C. 20433, 
United States 

Patrice Dufour, Senior Training Officer, Economic Development Institute 
of the World Bank, 1818 H Street N. W., Washington, D.C. 20433, United 
States 
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World Health Organization 

Gerald Hanson, Chief, Radiation Medicine, 20, Avenue Appia, 
1211 Geneva 27, Switzerland 

Andrei Issakov, Medical Officer, Division of Strengthening of Health 
Services, 20, avenue Appia, 1211 Geneva 27, Switzerland 

Intergovernaental organizations 

African Institute for Higher Technical Training and Research 

K. F. Saad, Director-General, P.O. Box 53763, Nairobi, Kenya 

African Regional Centre for Engineering, Design and Manufacturing 

Georges Ackah, Director of Manufacturing, 24 Moremi Road, Private Mail 
Bag 19, University Post Office, Ibadan, Nigeria 

Arab League Educational, Cultural and Scientific Organization 

Ahllled Abdelkader, Member of the delegation, UNESCO, Bureau KSl.47, 1, rue 
Miollis, 75015 Paris, France 

Coamission of the European C0111Dunities 

Marie-Claire Saut, Counsellor, Delegation of the C0111Dission of the 
European Conmunities to the International Organizations, Hoyosgasse 5, 
1040 Vienna, Austria 

Conmonwealth Secretariat 

Venkataraman Nagarajan, Chief Project Officer in the Secretariat's 
Fellowships and Training Progranme, Marlborough House, Pall Kall, London 
SWlY 5HX, United Kingdom 

Eastern and Southern African Management Institute 

Chanza Simuyemba, Management Consultant, P.O. Bex 3030, Arusha, United 
Republic of Tanzania 

Organisation for Economic Co-operati?n and DeveloPl!!ent (OECD) 

Bernard Salome, Administrator OECD Development Center, 2, rue Andre 
Pascal, 75016 Paris, France 

Non-governmental organizations 

Arab Iron and Steel Union 

Hosny Derbal, Sous-Directeur charge de mission aupres du Directeur 
d'usine, Ste. tunisienne de siderurgie, Elfouladh, Route de Tunis lm.3, 
7050 Menzel-Bourguiba, Tunisia 

Bechir Cheniti, Chef du Departement entretien et elaboration, 
Ste. tunisienne de siderurgie, Elfouladh, Route de Tunis Km.3, 
7050 Menzel-~ourguiba, Tunisia 

Ali Kalai, Chef de Division laminoir, Sider - Entreprise nationale de 
siderurgie, complexe d'El-Hadjar, BP 2055, Annaba, Algeria 
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El-Hassein Boul.merta, Chef de Division de l'acierie a oxrgene, 
Sider - Entreprise nationale de siderurgie, complexe d'El-Hadjar, 
BP 2055 Annaba, Algeria 

Adi Bashar, Head of Electrical Maintenance Department, General Coapany of 
Iron and Steel Products, P.O. Box 24, Rama, Syria 
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