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PREFACE 

The System of Consultations is an instrument through which the United 
Nations Industrial Development Organization (UNIDO) serves as a forum for 
developed and developing countries in their contacts and discussions directed 
towards the industrialization of the latter countries. Participants in the 
Consultations include govenunent officials, as well as re~resentatives of 
industry, labour, consumer groups and others, as deemed appropriate by the 
Govenunents concerned. The System facilitates negotiations among interested 
parties, at their request, either during or after the Consultation meetings. 

Benefits deriving from this activity include the identification of 
obstacles to industrial development in developing countries; the monitoring of 
trends in world industry with a view to identifying action-oriented measures 
for increasing the industrial output of developing countries; and the search 
for new forms of international industrial cooperation in No:cth-South and 
South-South relations. 

Since the inception of the System 1/ in 1975, Consultations have been 
held on the following industries and topics: agricultural machinery, building 
materials, capital goods, electronics, fertilizers, fisheries, food processing, 
industrial financing, iron and steel, leather and leather products, non-ferrous 
metals, petrochemicals, pharmaceuticals, small- and meditun-scale enterprises, 
the training of industrial manpower, vegetable oils and fats, and wood and wood 
products. The System brings together sectoral decision makers to deliberate on 
and propose concrete measures to accelerate the process of industrialization 
in developing countries. It has generated many innovations, particularly with 
respect to technological alternatives, integrated development and contractual 
arrangements. The many opportunities thus provirled have led to the implementa­
tion of projects in technical assistance, investment promotion and technology 
transfer. 

The Consultation process, by virtue of its consensual and normative char­
acter, has revealed itself to be an efficient vehicle fer fostering coopera­
tion. It is eminently suited to assist member States in the formulation of 
strategies and policies for industrial development. 

The System of Consultations operates under the continuous and close guid­
ance of the Industrial Development Board of UNllJO In addition to undergoing 
annual reviews and occasional progress apprais~~s. the System was subjected to 
an in-depth evaluation in 1989, which concludfd that it was making a major con­
tribution to the development and formulation lf UNIDO policies and progranunes 
in specific sectors through integration and in1..:ract:on with the other main 
activities of UNJDO. 

1/ See Report of the Second General Conference of the United Nations 
Industrial Development Organization ( IV/COllF. 3/31), chap. IV, "The Lima 
D~claration and Plan of Action on Industrial Development and Co-operation'', 
para. 66. 
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INTRODUCTION 

1. The Second Consultation o~ the Building Materials Industry was held 
at Athens from 4 to 8 November 1991. The Consultation was attended by 
137 participants from 45 countries and two non-governmmental organizations 
(see annex I). 

2. The Consultation was organized by UNIDO jointly with the United Nations 
Centre for Human Settlements (Habitat) and hosted by the Government of Greece. 

3. In preparation for the Second Consultation on the Building Materials Indus­
try, and on the basis of the conclusions and recommendations of the First Con­
sultation on the Building Materials Industry, held at Athens in March 1985, 1/ 
the UNIDO Secretariat convened a regional expert group meeting in October 1988, 
in Guatemala City, in cooperation with the Pennduent Secr~tariat of the General 
Treaty on Central American Economic Integration (SIECA). it A regional study 
was undertaken by UNIDO for discussio~ with a view to identifying the main 
issues affecting the production of building materials and the opportunities 
for cooperation between the Central American countries in the development of 
the industry. 

4. Pursuant to this preliminary work, the UNIDO Secretariat, in cooperation 
with Habitat, orgaqized an Interregional Expert Group Meeting on the Building 
Materials Industry for Africa and Asia, which was held at Nairobi in 
November 1989. 31 Studies were carried out by each organization in addition 
to country case-studies prepared by the participants. 

5. The objectives of these meetings were: (a) to ana 1 yse the trends in the 
building materials industry, including low-cost building materials, and to 
identify the main obstacles faced by the developing countries in the regions 
concerned; (b) to analyse the implications arising from the transfer of tech­
nology and standards for indigenous building materials; and (c) to propose 
measures to overcome the main constraints on the industry in order to assist 
the developing countries in their efforts to promote a more dynamic system of 
production. The importance of objectives (a) and (b) was particularly 
emphasized at the interregional meeting. 

l/ ''First Consultation on the Building Materials Industry, Atheos, 
Greece, 26-30 March 1985: report" (ID/335). 

2/ "RPport: Regional Expert Group Meeting on Co-operation and 
Development in the Field of Building '.'laterials Production, Guatemala City, 
Guatemala, 24-27 October 1988'' (ID/WL.479/4(SPEC.)). 

3/ "Report: rntcrregional Expert Group Meeting Oil lhc Rei !cling 
MaterialR fnrl11stry for Africa and Asia, Nairobi, Kenya, 20-2) November 1989" 
(ID/WG.496/4(SPEC.)). 
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Objectives of the Consultation 

6. The objectives of the Consultation were primarily: 

(a) To discuss the current situation of the building materials industry 
in the developing countries and to review the various constraints affecting its 
productivity and development; 

(b) To assess the opportunities and prerequisites for increasing local 
production by making greater use of locally available resources; 

(c) To examine the mechanisms for strengthening regional and inter­
regional cooperation between entrepreneurs from developed and developing 
countries and between those of the developing countries; 

(d) To identify technical assistance projects that could assist the 
developing countries in their efforts to promote their national building 
materials industries; 

(e) To formulate policy- and action-oriented reco11111endations addressed to 
Governments, regional and interregional institutions, the private sector and 
the international co11111unity. 

7. Based on the preparatory work and the conclusions ano recommendations of 
the regional and interregional expert group meetings, the following issues, 
developed by IWIDO and Habitat, were proposed for discussion at the Consult­
ation: 

(a) Strategies and policies for the development of the building materials 
industry in developing countries; 

(b) Measures to strengthen the low-cost building materials sector in dev­
eloping countries. 

8. The Seconc! Consultation on the Building Materials Industry was part of the 
work progrAlllllle of the System of Consultations for the biennium 1990-1991, which 
was approved by the Industrial Development Board at its fourth session. ~/ 

M Beyort of the lri.d.ulll:iaLD™-1..QlID!.e.nLBa.a.r..d_o.n the wo.r]Lo_f_ _ _i.t..a__f_o.u.r_tb 
ae.s_s_io_n (GC.3/2), annex I, IDB.4/Dec.8. 
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AGREED CONCLUSIONS AND RECOMMENDATIONS 

9. The Consultation agreed on the conclusions and reco1m11endations set out 
below. 

10. Existing governmeut policies, in most cases, fall short of addressing 
the problem of meeting the demand in the housing sector in a timely and cost­
ef fective manner. The situation calls for new policy initiatives at the 
national level. Those required to contribute to the development of such poli­
cies, apart from the end-user, include planners, decision makers, research and 
aevelopment institutions, training organizations, financing institutions and 
the building materials and construction industry. Furthermore, those policies 
should be conceived as an integral part of national socio-economic development 
policy. In conceiving national policies in the building materials sector, 
adequate consideration should be paid to specific country conditions, such as 
geo-climatic conditions and material endowments, socio-economic conditions, 
employment policies and traditional capabilities. Likewise, the need for con­
sultation with the local population and professional structures should be taken 
into account. 

11. The implementation and realization of national housing policies and pro­
granmes, and meeting the growing needs of the developing r.ountries in various 
fields of building activity, is adversely affected owing to constraints such 
as: 

(a) Insufficient financial resources; 

(b) Inad~quate infrastructure and institutional mechanisms; 

(c) Inadequate technical capabilities limiting the selection and assimil­
ation of appropriate and viable technologies and the desirable choice of scale 
of operations, which may also lead to production losses, environmental degrad­
ation, and waste of energy and raw materials during production; 

(d) lack of innovative approaches and strategies. 

12. A correct assessment and analysis of ne~ds and effective demand focusing 
on different income group&, particularly the low-income brackets, is necessary 
to identify the type of building materials required to support a viable scale 
of operations for the construction and upgrading of existing buildings. 

13. Recognizing its potential contribution to the gross domestic product, 
the building materials sector should receive due prominence within the overaJl 
manufacturing sector, which has not always been the case in most developing 
countries. 

' 
14. In meeting the targets of national housing policies and progranunes, innov-
ative approaches should be explored and traditiopal ones re-examined, in order 
to improve the production of co~t-effective buil~ing materials anrl components. 
In this context, opti.nal use should be made of ipca l raw materials, and art­
isanal and industrial processes with a view to m~eting the demand for building 
materials. Pilot and demonstration projects sho1ild be initiated by national 
Governments and internationa I organi ?.at io11s shou,ld support these wherever 
required. Th is approach wi l i, in acid it icn, enr:o11rage thP. w:ceptnnre of new 
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products and technologies by all the actors, including professionals and end­
user communities. 

15. In developing countries, most Governments accord a relatively low prior­
ity to the allocation of financial resources to the building materials and 
housing sector. This problem is further complicated by the general lack of 
financial resources in these countries. In allocating resources, Governments 
should take into account the long-term benefits to be derived from investments 
in this sector. 

16. The international financing institutions are urged to review their lend­
ing policies for this sector in view of its crucial role in the national econ­
omy. The structural adjustment policies currently under way in some countries 
should take into account the need for the sustained development of the sector. 

17. There is an urgent need to undertake research and development on the 
potential and limitations of locally available resources, such as natural raw 
materials, industrial wastes and agricultural residues. Research and develop­
ment capabilities need to be strength£ned at truining and tech11ical centres, 
universities and laboratories. Research and development infrastructures 
should be further utilized to render services at the national, subreglonal and 
regional levels. These research and development institutions and specialized 
centres, in their role of disseminating information and exchanging knowledge 
and experience, should forge links with the United Nations and other relevant 
international organizations so as to enhance South-South as well as North­
South cooperation. 

18. National agencies, in cooperation with international agencies if needed, 
should prepare detailed inventories and set up databases on natural resources. 
Apart from other uses, this information is needed to carry out qualitative and 
quantitative analyses on these resources in order to ensure their economic 
viability and technical feasibility. Existing regional and interregional 
institutions should utilize such databases for the purpose of monitoring and 
disseminating information and exchanging experience. 

19. The creation of a conducive investment climate can provide a needed boost 
to the development of the sector. This can be achieved inte.x:___alia through: 

(a) Fiscal and other incentives; 

(b) Tariff reforms; 

(c) Foreign trade liberalization; 

(d) Adoption of appropriate standards and building codes. 

The creation of such an environment is expected to encourage joint ventures 
and equity participation etc. 

20. The rehabilitation of existing production facilities for ~~ilding mater­
ials in developing countries prv~!des scope for a desired increase in supplies; 
however, any envisaged rehabilitation project should be preceded by an in-depth 
assessment of its economic viability. 

21. An environmental impact assessment &hould be an integral part of building 
materials manufactur? and housing projects in order to provide and conserve 
satisfactory living conditions. 
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22. The local assimilation of imported technology poses the most crucial chal­
lenge in the acquisition and transfer of technology. Attempts should therefore 
be made to ensure that complete technological packages are negotiated encompas­
sing adequate provisions for training, engineering know-how, maintenance and 
subsequent technical back-up support. 

23. In adopting national standards and performance norms for low-cost build­
ing materials, a pragmatic approach should be taken to encourage the enhanced 
production and utilization of locally manufactured 111aterials. Appropriate 
standards and technical specifications for low-cost materials will also facil­
itate their acceptance in pu~lic construction projects. National-level com­
mittees comprising all actors in the sector should be responsible for the 
formulation and adoption of such standards and regulations, as well as for 
quality assurance measures. 

24. International ~genc:es should take the initiative in bringing together 
cowttries facing similar )roblems and possessing comparable geological and 
socio-economic characteristics and industrial set-ups and capabilities, with a 
view to sharing information and experience. This will ensure an optLlium util­
ization of technical assistance f wtds and further promote international indus­
trial cooperation, particularly its South-South component. 

25. While improving the performance and quality of traditional low-cost build­
ing materialb, aspects such as cost, durability, effective demand and the 
absorptive capacity of the market should be considered. Since the building 
materials market is demand-driven, special care should be taken to avoid the 
uncontrolled depletion and degradation of local resources. 

26. Energy consumption is a major component in the manufacture of building 
materials. The rising demand for building materials will lead to higher energy 
demands, which can be partially offset by the adoption of energy-efficient pro­
cess technologies, as well as the utilization of non-conventional and renewable 
energy sources. 

27. The in-service training of professionals involved in the production and 
application of building materials should be encouraged to create confidence in 
low-cost and innovative materials and components. It is also recommended that 
pertinent information on these new developments be adequately refl.ected in the 
curricula of vocational and academic institutions. 

28. Recognizing the need for extendir~ the relevant innovative design and 
construction techniques at the grass-roots level, appropriate centres should 
be set up wi~~ a view to upgrading skills, and training artisans, entrepreneurs 
and suyervjsors etc. These centres should be assisted to build capabilities 
for demonstrating the viability of new technologies and products. At a sub­
sequent stage, it would be desirable to establish a netwcrk of such centres as 
decentralized points for the wider diffusion of new techrologies in the 
COWltry. 

29. In order to encourage the production c! new building materials based on 
innovative processes and technologies, particularly in the small-scale sector, 
there is a need f 04 extending venture capital support to entreprenP.urs to 
encourage investment in the sector. A prerequisite for the granting of sucli 
support may consist, in~e.r alia, in an adequate technical link-up to llrnt s11p­
port process by an established res0arch and development institution or cons11l­
tant group. 
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30. While promoting the building materials industry, due consideration shouid 
be given to the na~ure and extent of demand in order to ensure optimal utiliz­
ation of the resources invested and affordabiiity of products and components. 
In rPspect to housing, demand assessment would be based prima~ily on purchasing 
power, socio-economic preferences, climatic conditions and the disaster­
proneness of the region. ::otwithstanding these considerations, Governments 
should initiate policies that will facilitate the acquisition of shelter by 
the disadvantaged segments of the population. 

31. Recognizing the integral nature of the design and use ~f building mater­
ials, it is expedient to launch promotional programmes to establish confidence 
among professionals and end-users (including contractors) in ~he manufacture 
and application of traditional materials and components. This will create 
wider acceptance of local and traditional building materials in public and 
private construction projects. 

32. It is desirable to set up an interdisciplinary mechanism at the national 
level to coordinate the role of all actors involved in the development, pro­
duction, ~istribution and application of building materials. Such a system 
will bridge the gap between research and development, manufacturing, decision 
makers, professionals and users, by facilitating continuous interaction 
between all concerned, with the assistance of international organizations. 

33. Recognizing that a number of countries are in the process of transforming 
their economies frcm centrally planned to market-oriented systems, inter­
national organizations may, upon request, render technical assistance to these 
countries in their efforts to revitalize and reorganize their building mater­
ials and construction industries. The international organizations should dis­
seminate the experience gained in this process to developing countries. 

Ai>PJ-™l_o_f_:'Elements____Qf_a1L~Iltional strategy for the development 
of the low-cost building_~rials sector" 

34. The Consultation also approved by consensus th-: elemeuts of an oper­
ational strategy for the development of the low-cost building materials sector, 
which had been set uut in a papP.r prepC\red by Habitat and submitted to the par­
ticipants for their consideration and approval. 

Ele_m.ent11 of an oper.at.ion.al 5-trntegy _Jor _Jhe _develo-i>ment 
Qf _t.he____l~~-1' u i lJlin&_ma te r ia 1 s sect.QA 

(1) Despite efforts by Governments an<l international organizations, 
there is considerable scope for the improvement of the performance 
of the low-cost building materials ~ector. Coherent 3nd coordinated 
action will be required by all the parties concerned to exploit the 
full productive potential of the sector. While a workable strategy 
must be country-specific so as to maximize national resource endow­
ments, and wi 11 necessarily have to be shaped by individ11al coun­
tries, the key elements of a global strategy can be identified that 
can provide a framework for the formulation of a national strategy. 
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B. Objective 

(2) The central objective of a slrategy for the low-cost buildir.g 
materials sector is to improve its overali performance by improving 
its productivity, energy-efficiency and the quality of its output, 
and by reilucing the costs of production. 

C. General consider?tions 

(3) The strategy should be based on an "enab 1 ir.g" approa :h, 
stimulating the action of all parties in the low-cost building 
materials sector. 

(4) The promotion ~f conmunity participation, at the local level, 
should be a key element of the strategy. Local-level initiatives 
should be supported in the areas of training, motivation and pro­
motional activities so as to enable local conmunities to share the 
responsibilities and benefits associated with the growth of the 
low-cost building materials sector. 

(5) The strategy should address both supply-side and demand-sid£ 
constraints on the sector in a specific and realistic manner. 

(6) The strategy for the low-~0st building materials sector should 
reflect the forward and backward lir.kages of the sector with other 
sectors of the economy in general, and with the construction sector 
in particular. 

D. NatiQDal action 

1. Policy environment 

(7) Creatin~ a policy environment conducive to the growth of the 
sector shouJJ be given urgent priority at the national level. This 
should be fosteretl through national dialogue, with the participation 
of government representatives, professional bodies, the industry and 
non-governmental organizations active in the sector. A national­
level apex coordination body, with representatives of all the parties 
concerned, should be set up for this purpose This body should pro­
mote the sector through intersectoral coordination, reviews and, 
where possible, reforms of sectoral and intersectoral policies, 
institutional arrangements and the mobilization of resources for the 
sector. 

2. Role of entrepreneurs 

(8) Entrepreneurs are the central actors in and the ilriving force 
behind the growth of the sector. A national strategy sl:ould, there­
fore, strive to involve the entrepreneurs in all uer.1sion-making 
processes. 

3. Development.. ti;-ansfer and diffusion of technolon 

(9) Traditional technology is the ~ainstay of the low-cost building 
materials sector. Efforts aimed at the technological upgrading of 
the sector should, ~herefore, be directed towards refining and 
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imp~oving existi~g t~chnologies alongside introducing alternative 
appropriate technologies. 

(10) National databa~es should be established on available tech­
nologies appropriate to the sector. Furthermore, guidelines should 
be estaLlished at the national level for the acquisition of tech­
nology f~om foreign sources. Such guidelines, together with list­
ings of sources of technology, should be disseminated through local 
buildins centres. 

(11) Governments should provide incentives, such as matching grants 
and providing tax incentives etc., to the low-cost building materials 
sector for introducing new and innovative technologies. 

4. Institutional support 

(12) Small industry development orga~izations should give priority 
attention to the low-cost building materials sector. They should 
concentrate their limited resources on selected areas of the sector 
for sustained support. 

(13) The access of small-scale producers to essential input, such 
as raw materials, should be facilitated through such measures as 
reserving land for mining, quality testing of raw materials etc. 

(14) Banks and development finance institutions should be directed 
to provide credit tn the low-cost building materials sector on flex­
ible terms. Equity participc.tion should be encouraged, wherever 
possible. 

(15) The hwnan resource needs of the sector should be addressed, 
with special emphasis on entrepreneurship development and the inte­
gration of women into industrial development. 

(16) National standards organizations should give priority to the 
formulation of realistic standards and specifications for lo~·-cost 

building materials. 

5. Marketin&-~P..Q.!'.1 

(17) The sustained demand for low-cost building materials should be 
ens4red through their increased use in government-funded ccnstruc­
tioq projects. This will require overcoming the prejudices among 
pro(essionals against the use of low-cost building materials. 

' 

(18) Government agencies Rhould organize demonstration projects to 
promote the competitiveness of low-cost building materials compared 
with those produced by large enterprises. 

(19) Existing industrial services should be extended to provide 
marketing support to small producers on a collective basis. 

E. ln.ternational aclion 

(2Q), International development assistance agencies, such as the 
specialized agencies of the United Nations system, bilateral donor 
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agencies and international non-governmental organizations should 
orient their priorities to the development of the low-cost building 
materials sector in developing coun~ries. This should result in 
both increased techn~cal assistance and financial assistance to the 
sector. 

(21) Regional networks and regional centres should be promoted to 
facilitate the exchange of information relating to low-cost building 
materials and technologie~ between develo~ing countries. 

(22) Technology transfer should be promoted at the enterprise-to­
enterprise level in the small-scale sector of the building materials 
industry. 

\23) The activities of international non-governmental organizations 
for technology transfer and diffusion to the small-scale building 
materials sector should be promoted. 

(24) The development of regional standards for low-cost building 
materialE should be supported. 
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I. ORGANIZATION OF THE CONSULTATION 

Opening of the Consultation 

Statement on behalf of the Executive Director of Habitat 

35. In his opening statement, the representative of t~e Executive Director of 
Habitat expressed his appreciation to the Government of Greece for having 
organized the Consultation and to UNIDO, the co-organizer of the Consultation. 
He stressed that the Consultation was taking place at a critical time. Follow­
ing the adoption of the Global Strategy for Shelter to the Year 2000 21 by the 
GeneLal Assembly in its resolution 43/181 of 20 December 1988, Governments in 
Member States were engaged in formulating and implementing strategies to tackle 
the shelter needs of the population in the developing coWltries. The small­
scale sector was the Wlique instrwnent through which that Strategy could be 
implemented. Success at the national level depended to a great extent on the 
availability of basic building materials at affordable prices to the end-users. 
The building materials industry had failed to bridge the increasing gap between 
demand and production, as a result of which the dependence on imports had 
ir.creased in many countries. Large-scale imports of technology packages, 
however, had not solved the di~ficulties. 

36. Imports had bypassed the small-scale enterprises and had accentuated the 
parallelism in most countries of the development of the traditional small­
scale sector on the one hand and of the organized or formal sector on the 
other. He added that structural linkages within the building materials 
industry should be strengthened and efforts made so that the appropriate 
technologies available in the international market could reach the small­
scale industrial sector. 

37. He drew attention to the energy-intensive, high-temperature process indus­
tries and to the depletion of natural resources, which were key prob1em areas 
that would have to be tackled if there was to be a balanced development of the 
building materials industry, including the prevention of environmental degrad­
ation. Much would have to be done to reverse current trends. In addition, the 
enormous task of rehabilitating and rebuilding the social and economic infra­
structure in the former centrally planned economy countries would have challen­
ging repercussions on the building materials industry in those countr:i.es. The 
Consultation, he concluded, should provide through its reconunendations a broad 
strategy and practical means for concerted action on the part of national 
Governments and the international conununity for the sustainable development of 
the industry in the future. 

Sta_tement on_ hehaH _ _of _the __ Dire_c_to_c_-::G_eneral of UlHPQ 

38. The Director of the System of Consultations, on behalf of the Director­
General of UNIDO, expressed his deep appreciation to the host country for the 
lengths to which it had gone in preparing for the Consultation. Concerning the 
basic problems faced by the developing countries, he said that the majority of 
those countries had not been able to meet their almost immeasurable need for 

51 Offi_cial _Records of the Genernl_Assembly, f'orJ:y-third Session, 
5..uJlplemen~_lio_L _ _8, addendum (A/43/8/Add.l). 
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housing, as well as basic infrastructural works. Shortfalls in the domestic 
supply of materials would no~ lessen as the demand increased at the same pace 
as population and economic growth in the years ahead. The majority of the 
developing countries depended on imports of basic materials such as cement, 
wood, iror. and steel, and glass. External constraints on industrial develop­
ment in the developing countries varied from worsening terms of trade, 
indebtedness and tariff barriers to high energy costs. The pace of techno­
logical change in the developed countries had also to be taken into account. 
Be added that the flow of development funds might undergo significant struc­
tural changes owing to the attraction to investors of new markets in the 
emerging economies of Eastern and Central Europe. 

1o Those external factors and major internal constraints had also hampered 
the building materials industry. Lccal resources were not being exploited 
properly on account of restricted markets aud a lack of entr€preneurial skills 
and of strategies. Thus, there was scope for UNIDO to focus on the integra­
tion of the industry with other economic sectors. The Consultation should, 
therefore, emphasize the need for appropriate strategies and policies for the 
development of the industry, and consider how favourable conditions might be 
created to reduce the gap between demand and supply and how a greater reliance 
on local materials and resources might be promoted. A~hievements were 
conceivable, with the support of Governments and the private sector in con­
junction with international cooperation, as an essential part of future 
development plans for the building materials industry in the developing 
countries. 

40. Be stressed that the Consultation was one of the instruments for deter­
mining the appropriate policy approach and creating a climate favourable to 
improving the industry. It could also identify the means of securing long­
term benefits for developing countries in mastering new technologies and pro­
moting their national industry within the broader context of achieving their 
industrialization objectives. 

Statement by the Under-Secre~ary for Nationa~.nQl!!Y.~~ 

41. On behalf of the Government of Greece, the Under-Secretary for National 
Economy welcomed the initiative taken by UNIDO in organizing the Second Con­
sultation an the Buildir.g Mate~ials Industry with a view to assisting the 
developing countries in their development efforts. Be stressed the importance 
of the building materials industry and its qualitative and quantitative dimen­
sions in terms of economic importance. He said that the production of building 
materials had assumed a strategic role in national economic development. 

42. The Consultation was taking place at a critical international economic 
and financial juncture, as a consequence of which the developing countries 
were faced with shortages in their foreign currency ~3rnings, coupled with 
high costs of borrowing and heavy indebtedness. Owinb to that situation, the 
building materials industr.y was perhaps one of the key industrial activities 
that contributed to a reduced dependence on imports or even to increased 
exports. 

43. He said that technological choices appropriate to the conditions of a 
country should be based on local capabilities and the availability of 
resources. In the current deca~e, developing countries had to examine the 
key role that the building materials industry could occupy in their economic 
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development strategies, as well as the limitations and prospects for the 
industry. He said that the efforts already made in the area of research, 
standardization and quality control should be intensified. 

44. Both quality and innovation were two basic elements in industrial develop­
ment. F.nterprises shoul~ not only limit their activities to improving the 
quality and competitiveness of their products, but also extend their services 
to staff training and the development of an ecological balance. Strategic 
innovation and all-round quality should remain at the core of industrial pro­
gress. 

45. He said that the building materials industry in Greece, from its initial 
stages until then, constituted a substantial part of the economic activities of 
the country. Cement and wood products, for instance, were both major export 
articles. He concluded by saying that international cooperation should nelp 
the developing countries to overcome the constraints they were facing in their 
efforts to promote their building materials industries. 

S!a!.~nt by the Director of the System of Consultations Divi.&..iiul 

46. In his introductory remarks, the Director of the System of Consultations 
Division thanked the Government of Greece for the excellent organizational 
arrangements that had been made for the Consultation. Be said that the First 
Consultation on the Building Materials Industry held ir. 1985, also at Athens, 
had emphasized the cement industry in addition to the need to promote the 
informal sector of production. Based on its preparatory work for the Second 
Consultation, UNIDO considered that the building materials industry should be 
analysed as a whole, which would provide a broader approach to assisting the 
developing countries in the development of their national in~ustry. 

47. The first issue paper, therefore, focused on the building materials 
industry in its entirety and gave an overview of its main constraints and 
characteristics. The second issue paper emphasized mainly the complementary 
role of the low-cost building materials aector, including the conditions 
hampering its development. 

48. With a view to optimizing promotional efforts and assistance to develop­
ing countries, UNIDO considered that the creation of a competitive and dynamic 
construction industry would incr~ase the capabilities of thos,e countries faced 
with a pressing demand for mass qousing and infrastructural w,orks. Conse­
quently, the lndustdal Developm~nt Board had agreed to the i,nclusion of the 
First Consultation .>11 the Constn~ction Industry in the Develo,ping Countries 
in the progranme of consultation~ for the bienniwn 1992-1993., 6/ 

Presentation of UNIDO activities , 

Industrial operations 

49. A representative of the Department of Industrial Operations presented the 
activities of UNIDO in the building materials industry, the basic objective of 

6 / Report oL_t_htLJ.rullJ.Lt.r iA1_ _ 0eY.eiopment_.8Qar~___Qfl__ the._ ~--.Qf_ its six.th 
session. 28 May-LJune 1990 (GC.4/2), annex I, IDB.6/Dec.5. 
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which was to satisfy the needs of the developing countries for building and 
othe~ infrastructural work for their economic development. The strategy for 
fulfilling that objective focused mainly on ensuring the a~ailability of build­
ing materials, in terms of quality and quantity and the 3cceptable cost of 
locally produced materials, within the framework of public policies, support 
mect.anisms and regulations. 

50. Such a pragmatic progran111e approach was based on an integrated form of 
development, creating close linkages with other industrial sectors. Close 
cooperation was developed and maintained with owners of technology and 
research and developcr.ent institutions with a vie' to maximizing in particular 
the effectiveness of technical assistance projects. Cooperation between donor 
countrjPs, industries and recipient countries was also a cornerstone of UNIDO 
activities in order to ensure full benefits for the participating partners, 
including the recipient. Interagency cooperation between organizations of the 
United Nations system, namely, between Habitat, the United Nations Development 
Progranme, the International Labour Organisation and the United Nations Educa­
tional, Scientific and Cultural Organi~~tion, was also highly desirable par­
ticularly in view of the fact that the recipient country could benefit from 
conmon project management, thus avoiding the overlapping of services and 
expertise. 

51. The areas of technical assis~ance mainly focused on were the survey and 
inventory of raw materials, sectoral development planning, the development, 
transfer and adaptation of technology, the rehabilitation of existing plants 
and the establishment of new ones, energy management, the promotion of con­
struction technologies and construction systems, and environmental control. 
The implementation process might involve more than two of those areas at a 
time. Different types of technical assistance and cooperation mechanisms were 
briefly described; namely, the promotion of low-cost building materials in 
Africa; a pragmatic approach to project implementation in China; and the 
establishment of a regional network in Asia and the Pacific. 

52. In Cameroon, Chad and Zaire, a cluster of projects were being implemented 
focusing on the introduction and promotion of simple technologies for the 
small-scale production of stabilized soil blocks and f ibro-cement roofing tiles 
for low-cost housing. A main objective was to introduce the most appropriate 
technologies at the lowest cost to the end-users. The establishment of local 
enterprises was encouraged and assisted through investment promotion activities 
and training, including training opportunities for construction workers. 

53. Many building materials projects had been implemented during the past 
10 years in China, most of which were linked to s~lected research and develop­
ment institutes or design centres. UNIDO had played an important coordinating 
role. The projects covered subsectors such as heavy clay products, ceramic 
tiles, insulating materials, building glass, innovative technologies for the 
utilization of fly ash and fire prevention in high-rise buildings. Energy 
management, a priority objective nationally, had been an important element in 
the inter-project cooperation efforts between all the partie~ involved. As a 
result, China had been able to embark upon sharing its experiences and know­
how with other developing countries in fly-ash utilization and energy manage­
ment in the glass industry. 

54. Other assistance consisted of the establishment in Manila, in 1983, of the 
Regional Network, with the main objective of facilitating the construction of 
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low-cost nousing wtits for urban and n; .. ra.l areas with locally available 
resources. In 1990, the Network comprised 13 active member cowttries, each 
representing a national focal point headed by a national coordinator. The 
Network served as a vehicle for technical cooperation to the participating 
countries, in addition to providing assistance to those cowttries. 

Investment promotion 

SS. The Director of the Industrial Investment Division, Department for 
Industrial Promotion, Consultations and Technology, said that the basic objec­
tive of the investment progranme was to assist the entrepreneurial sector in 
developing countries to mobilize the foreign resources necessary to implement 
their development projects and to modernize or rehabilitate their industrial 
equipment. 

S6. He mentioned some concrete examples of industrial investm~nt promotion 
in the field of building materials !n Africa. In the wood industry, African 
entrepreneurs iP Cameroon, the Congo, Ghana, Madagascar and Zaire and partners 
in the developed countries had been successfully identified. In the sector of 
stabilized bricks, two enterprises had been identified in Cameroon for coopera­
tion and promotion. 

Presentation of Habitat activities 

S7. A representative of Habitat highlighted three critical areas on which its 
activities were focused: (a) the creation of a suitable policy environment for 
the growth of the low-cost building materials sector; (b) the transfer and dif­
fusion of 3ppropriate technologies to improve the productivity of the low-cost 
building mat~rials sector; and (c) the formulation of standards and specifica­
tions for locally produced building materials with a view to promoting their 
increased use in the construction of shelter and infrastructure. Habitat had 
been trying to apprise national policy makers of the critical issues facing 
the sector, in aidition to concentrating its efforts on improving the produc­
tivity of the building materials industry, particularly the traditional sector, 
through the transfer and diffusion of technology. In addition, Habitat pro­
vided technical assistance through demonstration projects related to the trans­
fer of technology. 

S8. He mentioned the formation of an information network in 11 African 
countries for which a journal provided a variety nf information on new and 
innovative technologies, and standards and spec;iications for new materials. 
Efforts were also being made to develop a model mechanism for the transfer of 
technology to developing countries, which would facilitate close cooperation 
at the national level between the ministry responsible for housing and con­
struction, research and training institutions and entrepreneurs. The mechanism 
would bP. introduced to developing countries in Africa, Asia and Latin America. 
Efforts were also being made to promote low-cost materials on a regional basis 
in Central America in the area of small-scale lime processing and marketing. 

S9. Habitat was also providing technical assistance, through its Technical 
Cooperat io:1 Division, in brick-making technology and hamboo construction tech­
nique~ for low-income earthquake-resistant housing. A workshop had been 
organized in 1987, in cooperation with the African Regional Organization for 
Standardization and the Commonwealth Science Council, to identify constraints 
on the promotion of local standards for local building materials. Follow-up 
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discussions had been held in Ghana, Kenya and Malawi. Those meetings had 
recognized that the use of low-cost locall) available materials was a viable 
alternati~e for reducing the costs of housing and infrastructure, particularly 
in low-income settlements, and therefore appropriate standards anJ specifica­
tions were essentiai for their wide-scale adoption. 

60. He said that, in 1992-1997, emphasis would shift to increasing technical 
assistance to dP.JDOnstration projects, based on experience gained during the 
previous mediUl"l-term plan, as well as to involving the private sector in both 
the production cycle and the end-use of building materials. Habitat was also 
engaged in promoting construction policies and progranmes for the sustainable 
development of human settlements. Furthermore, it was actively involved in 
research projects for the formulation of guidelines for the environmental 
assessment of buildir.g materials, including the transfer of energy-efficient 
technologies. 

El.ection of officers 

61. The following officers were elected: 

Chairman: 

Rapporteuc: 

Vice-Chairmen: 

Th~uJossius Tassios (Greece), Professor, National 
Te-.:.nical Unive!'sity of Athens 

Trijugi N. Gupta (India), Executive Director, 
Buildin, Materials and Technology Promotion Council, 
Ministry of Urban Developme·.1t 

Ivo Sola Vila (Cuba), Director de Desarrollo de 
Materiales de Construccion, Ministerio de la 
lndustria de Materiales de Construccion 

Trijugi N. Gupta (India), Executive Director, 
Building Materials and Technology Promotion CounciJ, 
Ministry of Urban Development 

Doe-Bruce Akouete (Togo), Directeur, Centre de la 
construction et du logement 

~.i.Qn of the agenda 

62. The Consultation adopted the following agenda: 

1. Opening of the Consultation 

2. Election of Chairman, Vice-Chairmen and Rapporteur 

3. Adoption of the agenda and organization of work 

4. Presentation of the issue~ by the UNIDO Secretariat and Habitat 

S. Discussion of the issues: 

Issue 1: Strategies and policies for the development of the 
building materials industry in developing countries 

Issue 2: Measures to strengthen the low-cost building materials 
industry in developing countries 
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6. Conclusions and rec.;)llllllendntivns 

7. Adoption of the r~port of the meeting 

Ad2R1ion of the conclusions and reconnendations 

63. The conclw;ioas and recomnendations of the Second Consultation on the 
Building Materials Industry w~re adopted by consensus at the final plenary 
session on 8 November 1991. In addition, the elements of an oper3tional 
strategy for the development of the low-cost building materials sector were 
also approved by consensus. 

Documentation 

64. The docwnents issued prior to the Consultation are listed in annex II. 
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II. REPORT OF THE PLE:lARY SESSIONS 

Presentation of the issues 

Issue 1: S!_rat_egies and pol_j_c_i.e_s_fg_r_!..hLd~y~J_tll~_Jrni lding 
materials industry in developing countries 

65. A representative of UNIDO presenced the first issue to be discussed by 
the Consultation. He stressed that timely steps should be taken to increase 
the productivity of the industry in order to meet the growing demand for 
housing and civil works. 

66. He also noted the necessity for a coherent housing and construction 
policy, based on a realistic assessment of the local needs of the country and 
the use of local resources to counterbalance the increasing reliance on imports 
of basic building materials. The main problems hampering the industrialization 
efforts of the developing countries were high production costs on account of 
energy-intensive production methods, underutilization of installed capacity and 
utilization of technology inappropriate to local market conditions. The fina~­
cial constraints faced by the majority of those countries affected also the 
restructuring of many production units; small markets and local economic reali­
ties also affected the development cf the industry. 

67. For secondary building materials, namely, brick nnd concrete-based pro­
ducts, market size was less critical as those materials were produced mainly 
by small- and medium-scale enterprises. However, major proolems relating to 
those enterprises were common in developing countries. Poor quality products, 
low level of acceptance by end-users, lack of managerial skills and limited 
markets were among the major constraint£ conmonly faced by the small- and 
medium-scale producers. An improvement of the industry as a whole was pos­
sible within a general framework of promotional policies. He said that both 
the private and public sectors should coordinate their efforts and play a key 
role in ensu~ing a better performance on th~ part of the luilding materials 
industry. 

68. Taking into account the major constraints faced by the devel~ping coun­
tries, the Consultation should discuss and reco11111end measures to support the 
development of the building materials industry. Those measures should relate 
to strategies to reduce production costs, to strengthen research institutions 
and the ~se of local resources, and to introduce changes in existing policies, 
including action-oriented Etrategies and policies, with a view to providing a 
more dynamic response from such a key indnstry. In the case of the former 
cencrally planned economy countries, more opportunities for cooperation at the 
regional and interregional level might be brought about, given the far-reaching 
implications of the policies necessary for the creation of market-oriented 
systems. 

69. A participant pointed out tli;it many developing countdes lacked housing 
policies. International organizations were requested to assist Governments in 
the formulation of such policies, the implem~ntation of which would require 
appropriate instruments; for example, for the allocation of land and for finan­
cing. There should also be a dynamic tertiary sector for services such as the 
provision of electricity, plumbing and civil works. Another participant gave 
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examples of successful policy elements in a developing country in Asia, where 
the following had been established: (a) a dynamic system to finance housing; 
(b) an institutional mecPa~ism for coordinating national housing policy with 
that of national economic boards, the private sector and financial institu­
tions; (c) the establishment of flexible regulat;.'ry standards; and (d) competi­
tive ~uilJing materials and c~nstruction industries. 

70. In for~ulating housing policies, another participant stressed that, in 
addition to tecnnica! considerations, policy makers should also consider the 
social dimension of tht acceptability of housing projects by prospective home­
owners. Acceptatility was more likely if the population concerned were able 
to participate in the implementation of such projects. Other elements were of 
equal importance; for ·:··,mple, incom<' group and level. He s11ggested that the 
authorities in developing countries snould show the political willingness to 
create integrated housing construction pro~r~mmes in concerted action with the 
local population concerned. The process of involving local inhabitants in 
their own housing projects could bring the essential element of a motivated 
population ir.to general efforts for development. 

71. A participan~ drew attention to the shortage of building materials in many 
developing countries owing to the increased demand for housing. He cautioned 
that unless innovative steps were taken, the gap between the demand for, and 
the supply of, building materials would continue to widen. He said that both 
th~ building materials and the construction industries should be closely linked 
in order to optimize the approach of developing countries to the housing 
problem. 

72. Several participants advocated the integration of the building materials 
industry within a broad context that would encompass overall construction 
needs, including public and private progranunes of housing and infrastructure 
works. That approach would allow a coordinated response to be made to the 
de111and for building materials at the nati..:.nal level. Fu1·thermore, initiatives 
and responsitilities should also be given to decision makers, who should 
operate jointly at the local level of execution in both the public and the 
private sectors. 

73. Another participant pointed out that there was a lack of statistical data 
on building materials in general. Such data would help in analysing and fcre­
casting needs and in assessing the capabilities and the capacity of a country 
to provide adequate supplies. Surveys should be made with the assistance of 
international organiz?.tions; for example, UNIDO and Habitat. 

74. A participant suggested that the data should be expanded to include socio­
economic elements such as family structure and income profile. He stressed 
that attention should be given to effective demand based mainly on the purchas­
ing power of the population. 

75. Another participant expressed the view that the underutilization of 
installed production capacy was a major problem i:: most developing countrie3 
and was due primarily to the market c;ipacity h;iving been overcstim:\ted at the 
feasibility study stage. lie said that p1oil11ctio11 c:ap<lcity should be viable 
and within the Pmits of the fin;rnrial rf'sourres available. In addition, pro-­
duction technology sho11ld be properly adapted to loc~l conditions. Moreover, 
if building materials produced in developing countries were intended for the 
international market, they should be subject to quality approval in order to 
he competitive. He adder! that, cm11drleri11y, the v:1riely of expertise necessary 
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to develop the industry, such as technology, management, energy and financing, 
collective action was fundamental at both the national and international level. 

76. One participant indicated that the industrialization efforts in many 
developing countries had not produced t~e expected results. He added that 
many productive units, particularly in his country, were working at ~bout 
15-20 per cent of their capacity and the privatization programne undertaken 
by the Goverrment had not met expectations. He stressed tha( in-depth techno­
economic studies should be the basic instruments for setting up industrial 
projects and that the establishment of production units that were too large 
for the local market should be avoided. Given the restricted market condi­
tions in many developing countries, efforts should be made to encollipass a 
regional or subregional dimension that could ensure proper viability for the 
market. 

77. Several participants concurred that the production of building materials 
was not a goal ~~- The primary objective of providing an adequate supply 
of materials was their production at an affordable cost. Many participants 
expressed concern regarding high production costs derived from, inter alia, 
imports of fuel (the main source of energy in many countries). Ageing mach­
inery and equipment was an additional financial burden. Research and develop­
ment institutions and professional technical centres should ass~st the building 
materials industry in finding alternative methods of reducing production costs. 

78. A participant from a developing country outlined a successful case of the 
rehabilitation of a brick factory. The main objectives had been to save energy 
at the production level, and to reduce production costs and reliance on imports 
from neighbouring countries. An appropriate transfer oi technology had been 
made possible with international cooperation; in a<lditio:1, technical assistance 
had been provided through bilateral aid and the participation of UNIDO. New 
machinery had been installed and a new process for the fabrication of hollow 
bricks developed, based on stabilized clay mixed with cement. He said that the 
new approach, allowing for the elimination of the oven and the drier, had 
resulted in significant savings in energy. The me~hanical characteristics of 
the bricks were almost similar to those of conventionally baked ones and, in 
addition, complied with international standards. 

79. The issue of energy savings was raised, in another context, by a repre­
sentative of a developed country in Eastern Europe. He said that the build­
ing materials industry there could not provide the market with satisfactory 
insulating materials for exterior walls. As a result, there was an excessive 
consumption of costly imported heating fuel. Appropriate manufacturing tech­
nology, in addition t.o approved standards for the application of thermal insu­
lating materials, would contribute to significant savings in energy. He noted 
that, in that particular context, the building materials industry could be 
assisted through joint ventures with foreign capital. Such an approach would, 
however, need appropriate investment policies, including such incentives as tax 
concessions, and international cooperation. 

80. The question of financing was also discussed. Given the important role 
that the building materials industry was playing in developing country econ­
omies, all the parti~ipants agreed that specialized banking and financing 
institutions should be more flexible when approached by entrepreneurs. One 
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participant noted that, generally, current regulations did not facilitate 
investment in the industry, particularly in t~e small-scale sector. Another 
participant mentioned that in view of the s~ructural adjustments being under­
taken in many former centrally planned economy countries, financing was ~ para­
mount issue also to them. In addition, international cooperation was needed 
in the efforts of those countries to restructure their building materials and 
construction industries so as to adjust to a market-orier.ted syst~1. 

81. Environmental matters regarding cleaner production technologies and 
environmental control were also raised during the discussion by participants 
from developed and developing countries alike. All concurred that the 
exploitation of natural resources and the production of building materials 
should be carried out under regulatory conditions aimed at protecting the 
environment and avoiding irreversible damage. 

Issue 2: ~easures to streng~hen the low-=t.9..S..t_building__materials indus_.t_ry 
in developing countries 

82. A representative of Habitat presented the second issue to be discussed by 
the Consultation. He stressed that: the term "low-cost building materials" was 
used to refer collectively to materials that were produced for consumption in 
local markets and that were made by using loca~ly available raw materials and 
skills. Such materials had the following characteristics in corrinon: produc­
tion on a small scale by the inforffial ~ector, using simple techniques and 
techr. logies, and reliance on ~heir p~ice advantages over building materials 
produced by the organized sector. 

83. Low-cost building materials in developing countries were important for two 
reasons. The first was that Governments were increasingly shifting the burden 
of shelter programmes onto individual house builders, and construction activi­
ties were in~reasingly becoming the responsibility of small-scale and micro­
enterprises. ~~ ~ result of the Global Strategy for Shelter to the Year 2000, 
overriding importance was L~in~ given to strengthening the capacity of small 
producers. The se~onri was the 2:~ificant share in output of the small-scale 
sector in many developing countries. For instance, in one country in Asia, 
the produ~tion cf or1~ks, tiles, sand and lime constituted over 35 per cent of 
the total value of the building materials produced in the country. In another 
country in Asia, about 80 per cent of the building materials were produced 
mainly by small-scale plants. 

84. Despite its importance, the lo~-cost building materials sector received a 
low level of attention and support from policy makers, credit institutions and 
the international community. In addition, it was not integrated into govern­
ment programmes and projects. In many developing countries, Governments played 
an entrepreneurial role through State enterprises resulting, in most cases, in 
centralized production often with bilateral aid programmes; there had been 
little interaction between small-scale producers and Governments. The large 
informal sector continued to operate at subsistence level, unable to improve 
the quality of its output and had little access to SJpport services as was the 
case for the institutionalized production networks. 

, 85. «e stre&sed also that one of the major obstacles preventing the small-
, scale ,sector from improving its productivity and performance was its excessive 

reliance on traditional techniques. Efforts should be made to facilitate' its 
, transi,tion from a subsistence operation Lo a productive one. Owing to the 
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constraints on the sector, national research and development institutions and 
organizations of professionals $hould be more responsive to the problems 
affecting small producers. The adaptation of imported technologies to local 
conditions, training progranmes, pricing policies and extension services were, 
jn~_er_ alia, areas that especially deserved attention. Reg~lations discrimin­
ating against the use of locally made building mzterials should equally be 
subject to scrutiny. 

86. In concluding, the representative of Habitat emphasized other key areas 
that also needed particular attention, such as the creation of a policy 
environment and the strengthening of measures through institutional support 
mechanisms in order to increase growth, improve quality and utilize capacity 
to the f~ll. He also highlighted the complementarity of international cooper­
ation between developing countries, w:1ich should be encouraged, as well as 
North-South cooperation. 

87. The participants emphasized the need for a global approach to deal with 
the constraints on the small-scale sector of the building materials industry. 
As in the case of the formal sector, innovative and alternative approaches 
would be required to find appropriate solutions to the problems inhibiting the 
growth of the low-cost building ~aterials industry. A participant suggested 
that in order to improve the quality of output, a combination of both indus­
trial and artisanal approaches would be necessary. As modular construction 
techniques lent themselves to the use of local materials, he noted that they 
could be a viable choice for the develo::-ii.ng countries. 

88. As regards technology transfer, it Kas noted that attempts should be made 
at three levels: (a) regional and South-South; (b) North-South, and (c) at 
that of the laboratory to the industry. In the case of the South-South 
transfer of technology, it was important to identify technology that was 
appropriate. Re~arding North-South transfer, the recipient country shoul: 
have sufficient capacity for the effective diffusion of technology to the 
industry. One participant pointed out that non-governmental organizations 
could play an important role in technology transfer. Nevertheless, the 
strengthening of traditional technologies should be given priority. 

89. It was emphasized that in order for technology to be effectively trans­
ferred and diffused to the domestic industry, it would be essential to estab­
lish a na~ional coordination body. That body could pr0vide the necessary 
guidelines and promote the cor.unercialization of pilot-plant studies and 
research results in addition to providing the pre-inves .. ment certification of 
new technologies. It could also provide training thr0ugh building centres. 
Mention was made of the UNIDO progranune on building materi?ls production and 
use in Madagascar, w!1ich included the diffusion of acquire·! technologies. 

90. One participant stressed the nee<! for assistance and coornination at the 
national level for the production of low-cost building materials using local 
resources. He suggested that building centres could offer such assistance 
and coordination and would be particularly useful for public housing projects. 
In a developing country in Asia, for instance, a p1·oduct p:-omotion council 
assisted small-scale entrepreneurs in obtaining access to markets in the formal 
sector. Industrial estate cooperatives were also a useful means of assistance, 
particularly in improving the capacity of micro-enterprises. 
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Special industrial estates were provided by the State to p~omote ~he utiliza­
cion of particular products such as fly ash or phosphor-gypsum. 

91. Another participant pointed out that regional studies should be carried 
out 011 •1cw deposits of raw materials, wt.ich should include the quality and 
proven value of the deposits. The results should help in creating a region~! 

data bank that could be useful for the building materials industry. Several 
participants highlighted the need for increased institutional s1p~ort for the 
standardization of building materials and products. It was suggested that 
standardization should be performance-oriented. 

92. A participant stressed that new and innovative building material~ should 
receive technical certification so as to facilitate their wide-scale use in 
construction, and specialized laboratories should be set up to carry out that 
task. Reference networks of national laboratories shuuld also be established. 
Such activities could be supervised by a national advisory committee for the 
construction sector. The importance of preparing standards, specifications and 
manuals for the popularizat!on cf new and innovative building materials was 
repeatedly underlined during tne dh...:t.s::io11. 

93. A participant pointed out that one of the major constraints on the growth 
of the low-cost building w.aterials sector was the limited capacity of the 
market to pay for builriing materials. It was therefore imperative that produc­
tion costs be reduced in order to stimulate demand. Nevertheless the quality 
of the procu!".ts :o:.vu,;..:i t;2 upgrac!.::ri '..:. ;::rc,_;r ~0 gain acceptance for market pene­
~ration into the formal sector of construction. The question remained of how 
quality could be achieved without increasing costs. 

94. Mention was made of the importance of financial support to the industry. 
A participant su5gested that banks and other development financial institutions 
should assist developiu~ countries, through special agreements, in the acquisi­
tion of new and innovative technologies. Attention was drawn Lo the case of 
financing institutions ~l a developing country in Asia, which were supporting 
small-scale entrepreneurs in the technological upgrading of their enterprises. 
In other cases, three separate funds had been established; namely, for small 
business, technology promotion ~nd new project development. Regarding measures 
to strengthen institutions, it was stressed that the availability of venture 
capital for innovations and the development of new technology was crucial tr 
the improvement of the productivity of the industry. 

95. Discussions focusP.d on the relevance of fiscal, technology and industrial 
dew~lopment policies. Key areas of intervention could include, int~r alia, 
incentives for energy-efficient technologies and for environment-friendly tech­
nologies; and exemption from excise duty for special equipment. 

96. The importance of regional networks for the diss~mination of information 
was mentioned in connection with hwnan reso11rce development, rese:lrch, techno­
logical information, and international cooperation and support in those areas. 
It was noted that UNIDO and Habitat had been instnunental in organiziug such 
networks in Africa a11d Asia. Regardiilg huma11 resource development, it was sug­
gested that training workshops sho11lcl he orga11iz1!cl for smal 1 e11tn•pre11eurs and 
artisans. In ass~ssing skill <lev(!lopme11t prozrammes, it was suggested that the 
need for the integration of women into industrial development should be given 
considei:-ation. 
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Annex I 

LIST OF PARTICIPANTS 

Afghanistan 

Ghulam Qadir, Head of Sett~ement and Building Materials Technology Office, 
PAMA Institute, Research and Consultancy Dept., Microreyon No. 3, Kabul 

Algeria 

Dine Attallah, Conseiller, Ambassade d'Algerie en Grece, 14 Vassileos 
Costantinos, Athens, Greece 

Hamdane Bachamar, Directeur des industries de la construction, Ministere 
de l'industrie et des mines, IDIDeuble "Le Colisee", 2, rue Ahmed Bey, 
Alger 

Djenidi Bendaoud, Directeur, lnstitut national des materiaux de 
construction (INMC), Boumerdes 

Belkacem Boutarouk, PDG, Entreprise regionale des ciments de 
l'Ouest (ERCO), 1 Bld. de la Souhmam, Oran 

Slimane Chenine, PDG, Entreprise regionale des ciments de Chlef (ECDE), 
B.P. 54, Chlef 

Ahmed Habchi, Directeur general adjoint, Entreprise nationale de 
developpement des materiaux de construction, 4, rue O. Bounoughaz, 
El-Biar, Alger 

Sadok Stiti, PDG, Entreprise des produits rouges du centre, Boumerdes 
Boumerdes 

Angola 

Carlos M. Bernardo Jo~e, Director of Studies and Development, State 
Secretariat for Building Materials, Rua Friedrich Engels, 92, 3rd floor, 
·~uanda 

Argentina 

Rodolfo Danesi, Head of the Struct~res Laboratory, Universidad Nacional 
de Tucuman, Av. Ror.a 1800, 4000 Tucuman 

Enrique E. Galindez, Universidad Nacional de Tucuman, Av. Roca 1800, 4000 
TuciPnan 
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Robert Lindner, Export Manager, BBU Industrieservice G.m.b.H., 
A-9601 Arnoldstein 

Belgium 

Jose Libert, Secretaire general, Conseil ~entral de l'economie, avenue de 
la Joyeuse Entree 17, 1040 Brussels 

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

Renee Morgan, Directeur administratif et export, CITADOB International S.A., 
21, rue du Beau Site, 1050 Brussels 

Fran~oise-C. Juda, Administrateur-Directeur financier, CITADOB 
International S.A., 21, rue du Beau Site, 1050 Brussels 

Christophe Assilamehou, Ingenieur ceramiste, Chef du Service de 
reglementation et controle industriel, Minislere de l'industrie et ~es 
petites et moyennes entreprises, B.P. 363, Cotonou 

Burkina Faso 

Anatole Belemsagha, Directeur general, Societe de construction et de 
gestion i.mmobiliere du Burkina (SOCOGIB), B.P. 16-46, Ouaga4ougou 01 

Burundi 

Georges Nyamwana, Directeur adjoint de !'habitat, Ministere des travaux 
publics et du developpement urbain, B.P. 1860, Bujwnbura 

Albert Mouyeme-Mongue, Charge d'etudes, Direction de !'architecture et de 
l'habitat, Ministere de l'urbanisme et de l'habitat, Yaounde 

Jean Ngougo, Directeur, Direction de !'architecture et de !'habitat, 
Ministere de l'urbanisme et de !'habitat, Yaounde 

' 

Tao Ping I.i, Director, China State Administration of Building Mat~rials 
Industry, Bai Wan Zhuang, Beijing 

Pan Xuewen, Vice-Director, China Nat+onal New Building Materials 
Corporaticn, 2, Zizhu Yuan Rd., Beijfng 
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Ivo Sola Vila, Pirector de Desarrollo de Materiales de Construcci6n, 
Ministerio de la Industria de Materiales de Construcci6n, 1710 Vedad~, 
Habana 

Czechoslovakia 

Jan Matousek, Adviser to the Deputy Minister, Ministry of Industry of the 
Czech and Slovak Federal Republic, Na Frantisku 32, 11015 Prague l 

Frantisek Pechacek, Expert, UNIDO-Czechoslovakia Joint Progranme on Non­
Metallic Industries, Prazska 12, P.O. Box 211, 30511 Pilsen 

Denmark 

Jan Rask, Economist, Association of Building and Construction Workers' 
Unions, Mimersgade 47, 2200 Copenhagen 

Ethiopia 

Abraham Workineh, General Manager, Ethiopian Construction Materials 
Corporation, P.O. Box 5303, Addis Ababa 

France 

Daniel Adam, Representant de la Societe Lafarge Coppee, 
91, rue Nationale, 91120 Boulogne 

Alkis Cacouratos, Attache cOD1Dercial, Ambassade de France, 
2, rue Michalakopoulos, Athens, Greece 

Fabienne Degorce, Directrice, Spazidea, 5, rue Leroy, 92150 Suresnes 

Bernard Hyon, Charge de mission, Service des matieres premieres et du 
sous-sol, Direction generale de l'energie et des matieres premieres, 
Ministere de l'industrie et du coamerce exterieur, 99, rue de Grenelle, 
75700 Paris 

Chantal Laquerbe, Laboratoire Professeur Laquerbe, InFtitut national des 
sciences appliquees (INSA), 20, avenue des Buttes de Coesmes, 
35043 Rennes 

Michel Laquerbe, ProfesseLc de~ universites, Institut national des 
sciences appliquees (INSA), 20, avenue des Buttes de Coesmes, 35043 Rennes 
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Andre Mbibiga, Conseiller technique du Hinistre, Ministere de l'habitat, 
du cadastre et de l'urbanisme, B.P. 512, Libreville 

Fran~ois Nguema-Ebane, Secretaire general, Hinistere de l'habitat, d~ 
cadastre et de l'urbanisme, B.P. 512, Libreville 

Mustapha Njie, General Manager, TAF Constructioa Company Ltd., 
P.O. Box 121, Banjul 

Greece 

Theodossius Tassios, Professor, National Technical University of Athens, 
42 Patissiou Street, 10682 Athe~s 

Elias Antona~akis, Greek Productivity Centre (E~'<EPA), 
Kapodistriou 28, Athens 

Constantine Apostolakis, Vice-President and Technical Manager, 
CHROMOLAK S.A., Paint and Varn~sh Industry, Thessi Tjima Koropi, Athens 

Apostolos Argyros, Directeur adjoint, EOMMEX, Xenias 16 et Ebrou, Athens 

Nikolaos Bessis, Rese&rcher, Institute of Economic and Industrial 
Research, 12-14 Hitropoleos Street, 10563 Athens 

Charalambos Charalambous, International Relations, EOK.IEX, 
Xenias 16, Athens 

Christos Cavafakis, Sales Manager, Lava S.A., Venizelou 49-51, 
Likovrissi, Athens 

Stella Chimonitis, Research Associate, Centre of Planning and Economic 
Research, 22, Hipp~\ratous Street, Athens 

Dimitrios Balokas, Sanitaires Orion S.A., Skala Oropos, Oropos, 
Athens 

Christos Dimitropoulos, Expert-Counsellor, Ministry of Foreign Affairs, 
Athens 

Evangelos-Frixos Dimou, Manager, Union of Steel Industries, Loudovikou 
Street 1, Piraeus 

Emmanuel Deliyannakis, General Director, Greek Centre for Productivity, 
Kapoditriou Street 28, Athens 

Gregory Gamoulakos, Journalist, Magazine "Research", Callidromiou 59, 
10681 Athens 

-- --, 
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Joakim Joakimidis, Sales Manager, Silver and Baryte Ores Mining Co., 
Agias Annis 23, 18233 Rentis 

Constantine Kailanis, Marbles "Dias", 419 Mesogion Street, Agia Paraskevi, 
Athens 

John Y..anaris, IGME, Athens 

Pantelis Kapsalis, Sales Manager, United Tube Mills S.A., El. Venizelou 
16, Kallithea, Athens 

Dimitris Karavidas, Economist, Ministry of Industry, Energy and 
Technology, 14-18 Messogion Avenue, Athens 

Mosha Gavana-Kats~glou, KEDE Public Works Research Centre, 
166 Piraeus Street, Athens 

George John Kemanes, Accountant, Cereco S.A., Chalkis-Evia, P.O. Box 146, 
Athens 

Dimitri& Kiliaris, General Manager, Sabo Bellas S.A., Vassiliko-Chalkida, 
Chalk is 

Constantine Kommatas, Engineer, Philippon S.A., N. Monastiriou 114, 
Thessaloniki 

Christos Kombotis, Export Manager, Chrotex S.A., Hellenic Industry for 
Paints and Varnishes, 39 Marni Street, 10432 Athens 

Panos Kontonis, Civil Engineer, Nireus overseas S.A., 87 Zollstrasse, 
P.O. Box 127, Fl-9494 Schaan, Liechtenstein 

George Lekkas, Convenor of TC33 of ELOT/TCG (Building Materials 
Standardization), Technical Chamber of COD1Derce, 101, Alexandras Avenue, 
Athens 

F.llmanuel Maragelis, Managing Director, Athenian Marble - General Marble, 
5 Thetidos Street, Palaion Phaleron, Athens 

Helene Maroudas, Chemical Engineer, Public Works Research Centre, Pireaus 
166, 11854 Athens 

Vassiliki Miliaressi, Director, International and Public Relations 
Department, Greek Productivity Centre, 28 Kapodistriou Street, Athens 

Alexander Nicolaides, Materials Engineer, Lava S.A., S. Venizelou 49-51, 
Lycovrissi, Athens 

Dimitris Papaioannou, Professor, Architectural Technology Department, 
National Technical University, School of Architecture, 
30 Karneadou Street, 10675 Athens 

Themistocles Philippou, Research Engineer, Heracles, General Cement Co., 
49-51, Sof. Venizelou Street, Lycovrissi, Athens 
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Michel Raikos. Director, K. Raikos S.A. Limeworks, 23 Verar.zerou Street, 
Athens 

Photis Santrouzanos, Officer-in-charge, Information Centre, EOtl'lEX, 
Xenias 16, Athens 

George Sarounas, C.E.O., Viokeral S.A., Larissa 

Philippe Sarounas, C.E.O., Viokeral S.A., Larissa 

George Sinanidis, Managing Director, General Marble Ltd., 19 km, 
Markopoulou Avenue, Peania 19002, Athens 

Elias Stassinos, Marketing Director, Industrial Research and Development, 
CERECO S.A., P.O. Box 146, Chalkis 34100 

Constantine Stournaras, General Manager, Cereco S.A., P.O. Box 146, 
34100 Chalkis-Evia 

Jean Tser.kos, C.E.O., Viokeral S.A., Larissa 

Demetrios Tsimboukis, President, Union of Greek Paint and Varnish 
Manufacturers, 4 Kiafa Street, Athens 

Spyros Tsoukantas, B.E.S. AE (Industrialized Concrete Applications), 
G. Tossitsa Street, 10682 Athens 

Constantine Vlachoulis, Director, Ministry of Industry, Messojiou Street, 
14-18, Athens 

Roussos Zobanakis, Civil Engineer, VIPETVA S.A., 39 Panepistimiou Street, 
Athens 

Guinea 

Mamadou Yaya Balde, Charge d'etudes a la Section des industries de 
materiaux de construction, Direction nationale du developpement 
industriel, Ministere de l'industrie, co11111erce et artisanat, B.P. 468, 

lndia 

Conakry 

Trijugi N. Gupta, E..~ecutive Director, Building Materials and Technology 
Promotion Council (BMTPC), Ministry of Urban Development, G-116 Nirman 
Bhawan, New Delhi 

Indtme.&ia 

Sabat M. Ritonga, Director, Research Institute for Human Settlements, 
Ministry of Public Works, Jl. Panyawungan, Cileunyi Wetan, Kabupaten, 
Bandung 40393 
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Maurizio Stecco, Director, Marketing and Planning Strategies, Itaicementi 
S.p.A., Via Canozzi 124, 24100 Bergamo 

Isaac N. Wagacha, Principal, Winconsult Associates, Consulting Engineers, 
P.O. Box 70419, Nairobi 

Libyan Arab Jamahiriya 

Mohamed El Amari, Comnercial and Industry Officer, Libyan Brick 
Manufacturing, Zanzour Km 17, Tripoli 

M~hamed M. El-Awip, Technical Engineer, Department of Industrial 
Projects, Secretariat of People's General Coamittee for Light Industry, 
General Project Administration, Misurata 

Farag Amara Barghut, COG1Dercial and Industry Officer, Libyan Brick 
Manufacturing, Zanzour Km 17, Tripoli 

Ismail Salem, Consulate Juridicial at Libyan Bureau, Embassy of Libya, 
Athens, Greece 

Madagascar 

Wilson Rakotoarivelo, Directeur de i'industrie, Ministere de l'industrie 
et de l'artisanat, B.P. 527, Antananarivo 

Mongolia 

Undur Dorjderem, General Director, Building Materials Corporation of 
Mongolia, Barilgachdyin talbai 11, 2nd floor, Ulaanbaatar 

Galsanbuyan Demchigdory, Interpreting Officer, Building Materials 
Corporation of Mongolia, Barilgachdyin talbai 11, 2nd floor, Ulaanbaatar 

Morocco 

Jamal Eddine El Jamali, Chef de division, ingenieur d'Etat au Ministere 
du convnerce et de l'industrie, 43, Rue Ouad Ziz, Agdal, Rabat 

Abdelaziz Laabi, Ambassadeur du Maroc en Grece, Ambassade du Mar~c, 
14, rue Mousson, Athens, Greece 

Myanmar. 

U Soe Myint, Director, Myanmar Ceramic Industries, Ministry of Industry, 
196 KabaAye Pagoda Road, Yangon 
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Kiran Karki, Divisional Mining Engineer, Department of Mines and Geology, 
Lainchour, Kathmandu 

Mahamane Manzo, Directeur de l'habitat, Ministere de l'equipement, 
B.P. 502, Niamey 

Romania 

Ecaterina Andraescu, Scientific Researcher, CEPROCIM S.A., Institut de 
recherches scientifiques, Bd. Preciziei 6, Bucharest 

David Arsene, Chef oe service, Departement de l'industrie du bois, 
Ministere de l'industrie, Calea Victoriei No. 152, Bucharest 

Costica Celnicu, Engineer, ROMCIM S.A., Str. Poporului No. 1, Medgidia 

Neculae Dimitriu, Expert, Departement de l'industrie des materiaux de 
construction, Calea Victoriei No. 152, Bucharest 

Florin-Stefan Dobrescu, Director, Societe commerciale "Rudbin" S.A., 
Str. Fortului, Chitila 

Lidia Enescu, Engineer, Societe conunerciale ROMCIM S.A., 
Rue R. Calomfirescu No. 8, Bucharest 

Virgil Grecu, Engineer, Institut d~ recherche et de projection pour 
l'industrie du Bois, Bucharest 

Serban-Mhlai Nitulescu, Architecte, Chef de departement, PROCEMA S.A., 
Designing, Research and Experimental Output of Building Materials, 136 
Calea Gravizei, 78122 Bucharest 

Ligia Stanescu, Engine~r, ROMCIM S.A., Filiale de Tergu Jiu 

loan Tatar, Director, Societe commerciale Dumbrava Falticeni, Strada 
Armatei No. 3, Falticeni 

Russian Federat.lim 

Vladimir T. Netchaev, Deputy General Director, Association of Business 
Co-operation in the Field of Construction Building Materials Industry 
''Vneshstroycomplex", ul. Stroiteley 8, korp. 2, Moscow 117311 

Igor R. (Judachkine, General Director HPO "CEMENT", Research and 
production amalgamation "Cement", 19 Kolinin Avenue, Moscow 121908 

Vladimir V. Sokolov, Deputy Department Chie~, USSR State Building 
Conunittee, 12 Marx Avenue, Moscow 101828 
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Leonid M. Tarassenko, Chief of Division, For~ign Relations Department, 
USSR State Building Coamittee, 12 Marx Avenu~, Moscow 103828 

Vladimir A. Terekhov, Head of Technical Department, Russian State Concern 
"Rosstrom", ul. Krzhizhanovskogo 13, Moscow 117818 

Saudi Arabia 

Hani Samuel Ghobrial, Director (Architect), Al Afandi Escablishment, 
P.O. Box 452 Jeddah 21411 

Sierra Leone 

Santigi~ M. Tholley, Architect, Sierra Leone Housing Corporation, 
23 East Street, Freetown 

Sri I.any 

Michael A. Joachim, Secretary, Ministry of Construction and Building 
Materials, Sethsiripaya, Sri-Jayawardenepura, BattaLamulla, Kotte 

Christopher M. Pereira, Chairman/General Manager, Ceylon Steel 
Corporation, Aturugiriya 

Syrian Arab Republic 

Suleiman Haddad, Directeur general de la Societe Rastan du ciment, Syrie, 
B.P. 336, Homs 

Doe-Bruce Akouete, Directeur, Centre de la construction et du lcgemeut 
(CCL), B.P. 1762, Lome 

Labidi Barhowni, President Directeur general, Centre technique des 
materiaux de construction, de la ceramique et du verre (CTMCCV), rue 8201 
No. 5, Cite el Khadra, Rue El Gabsi, Tunis 1003 

Mo!1amed H. Guetari, Directeur general adjoint, Centre technique des 
materiaux de construction, de la cernmique et du verre (CTMCCV), rue 8201 
No. 5, Cite el Khadra, Tunis 1003 

Khaled Ben M'Barek, President de la F~deration nationale du b~timent, 
Union tunisienne pour l' industrie, 1'! coJIUllerce et l 'artisanat (UTICA) 
103, avenue de la liberte, Tunis 10(2 

Tahar Cherif, Secretaire, Ambassade de Tunisie en Grece, 
91, Eth. Antestaseos, Athens, Greece 
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Farouk Kchouk, President Directeur general, Societe Tuniso-A:gerienne 
de ciment blanc (SOTACIB), 14 bis, rue Ali Bouchr~cha, 1089 Tunis 

Turkey 

Taha Aksoy, General Manager, Cimentas Izmir Cimento Fabrikasi Turk A.S., 
!~rnalpasa Cad. No. 25 lsikkent, 35070 Izmir 

Yusuf Kurtoglu, Deputy, c~Prcial and Economic Consulate, Righillis 26, 
Athens, Greece 

Teoman Yal~inkaya, General Manager, YAPITEK Yapi Teknolojisi Sanayi 
ve Ticaret A.S., Sair Esref Bul. No. 27/2 Kat.5 Alsancak, Izmir 

Uganda 

William Balu-Tabaaro, Mineral Dressing Engineer, Department of Geological 
Survey and Mines, P.O. Box 9, Entebbe 

Martin Onyach-Olaa, Sen:or Industrial Officer, Ministry of Industry and 
Technology, P.O. Box 7125, Kampala 

United Republic of Tanzania 

Anton L. Mtui, Director, Building Research Unit, Ministry of Lands, 
Housing and Urban Development, P.O. Box 196'•, Dar es Salaam 

Phung Van Lu, Professor and Head, Building Materials Division, Hanoi 
University of Civil Engineering, Ministry of Training and Education, 
Criai Phong Road, Maiba District, Hanoi 

Faisal Saeed Al-Madhagi, C.M. of Research and Studies, Min:stry of 
Industry, Sana'a 

Carnal Al-Motareb, Member of the Board, Fcd~ration of Yemen Chambers of 
Co11111erce and Industry, P.O.Box 19272, Sana'a 

Zambia 

Nicholas C. H. Lubaba, Senior Principal Scientific Officer, National 
Council for Scientific. Research, P.O. Box CH 158, Lusaka 

Litia Charles Mutembwa, Managing Director, Zambia National Housing 
~Jthority, Bax 50074, Lusaka 
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United ~iations Secretariat units 

A.'-:el Wiistenliagen, Director, 36 Amalias Street, Athens, Greece 

Non-governmental organizations in consultative status with UNIDO 

Christos Sinanis, Mechanical Engineer, Technical Chamber of Greece, 4, 
Kar. Servias, Athens 125, Greece 

SoMthbank t'olytech_ni~ IleJ>artment of_ Building Economics 

Elisabeth Wells, Reader, Princi~al Lecturer, 33 Alma Street, London NW5 
3DH, United Ki~gdo~ of Great Britain and Northern Ireland 
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