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IRTRODUCTIOR 

1. At its Fourth Session, held in Vienna, 10-18 October 1988, the URIDO 
Industrial Development Board approved the Director-General's proposal to 
initiate work on the prelillinary preparations for the convening of th• Second 
Consultation on the Building llateriala Industry during the bienni1m1 1~90-1991 
(IDG.4/18, 29 July 1989). 

2. In the process of preparation for the Second Consultation, URIDO, in 
co-ordination with UltCBS (Habitat), aade arrangmenta for the convening of an 
Interregional Expert Group ~eeting on the Building Materials Industry for 
Africa and Asia. The aeeting was held in Rairobi, JCenya, froa 20-23 November 
1989. 

3. A total of 15 participants from 13 co1Dltriea attended the meeting of which 
9 participants were from 7 countries in Africa and one participant from each 
of the 6 countries in Asia (aee Annex 1). 

Ob1ecthes 

4. The principal objectives of the aeeting are to: 

(a) Analyse the trends of the building materials industry and to discuss 
the basic constraints confronted by the developing countries of these two 
regions with particular emphasis on the low-cost building materials; 

(b) Propose appropriate aeasures to promote the production of low-cost 
building aaterials mainly for the benefit of the low-income sector of the 
COlllllUDity; 

(c) Analyse the implications arising from the transfer of technology and 
the appropriate standards for indigenous low-cost building materials as well 
as the co-operation that can be developed in this particular field between 
d•veloping co1Dltries; 

(d) Select and propose issues that are of relevance to the regions and 
that can be subject to further study by the URIDO Secretariat and by HABITAT 
in the preparation process for the Second Consultation on Building Materials. 

Documentation 

5. Annex II contains a list of documents produced and presented at this 
Interregional Expert Group Meeting. 

I. AGREED COICLUSIOIS AID UCOtllBIDATIOIS 

Conclusions 

The meeting concluded aa foll<-1'\·a: 

6. The building raaterial8 induatry in the developing countriea plays a key 
r~le in the growth of the aroaa national product, employment and investment. 
However, this induatry ha• become increaaingly dependent on imports in aome 
countries due, in aeveral caaea, to the relatively low utilization of 
indiaenoua reaourcea. Thia situation can be explained, in part, by problems 
of productivity and quality confronted by the enterpriaes involved in thi• 
type of production. 

' ' 
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7. In the national plans of aany developing co1Dltries the building materials 
industry is not considered as a whole; they mainly consider certain outputs 
of the modern or formal sector. In this context, there is a certain lack of 
appropriate policies and promotional aeasures needed to enhance the 
development of saaller size production 1Dlits fur lov-cost building materials. 

8. The institutional fraaevork in 11an:f developing co1Dltries does not permit 
adequate co-ordination aaong the formal and informal building materials 
industries, or between the different actors involved such as: 

Policy-makers; 
Producers; 
Users; 
Technology support institutions such as research and 
development, formulation of standards, human-resource 
development, dissemination of technical infor~ation; 
Universities. 

9. There la an urgent need to improve the productivity and the quality of the 
production of Bllall enterprises in the formal and informal sectors, as well as 
the need to promote the development of these types of enterprise in the urban 
and rural areas. 

10. The optimal utilization of natural resources, including energy resources, 
required for the indigenous production of building materials la being hindered 
by the absence of an inventory of such resources in terms of both quality and 
quantity. 

11. There is a need to select technologies for the production of indigenous 
building materials that can be mastered locally, which are based on the 
utilt.zation of indigenous resources, and vhich are not high users of energy 
and do not adversibly affect the environment. 

12. Training is a key aspect for upgrading the technical and managerial 
capabilities especially of the small enterprises producing building materials 
for low-income housing. 

13. Research and development activities on lov-cost building materials in many 
developing countries are not always relevant t~ local needs and up to now have 
not had the desirable practical applications. The R+O activities, therefore, 
need to be reviewed to achieve the desired objectives. 

14. Current financial policies and mechani&11a prevailing in many developing 
co1Dltries tend to favour production in large enterpriaes of the modern sector 
of the economy. 

15. Regional and interregional co-operation has been limited to a gr~~t eztent 
due to the lack of information on ezperiences geined in the different 
C01Dltries in the field of low-cost building materials. 

Rec9111Dendations 

The meeting reco1Dended that: 

16. Government• in developing countriea ahould adopt policiea, strategiea, and 
promotional meaaurea conductive to an intearated development of the building 
material• industry. Thia meana that the policiea and other incentive meaauTea 
should promote a selective complementarity among the formal and informal 
sectors aa Vftll'as between the urban and rural producer• and amongat differe11.t 

I I 11 I 
I I I I I I I 
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alternative building aaterials. Also policies should support in a progressive 
manner the linkages between the building aaterials industry and the rest of 
the economy in order to contribute to the establishment of a coherent 
productive system at the national level. 

17. In order to establish an adequate balance uaong the formal and inforaal 
sectors of the building aaterials industry, developing coUDtries should 
promote policies and aeasures that will channel resources to both sectors in 
an appropriate aanner. In this context, suitable policies and mechani8118 to 
finance the production of low-cost building aaterials in saall enterprises 
should be established as well as policies that address pricing in order to 
arrive at affordable building aaterials. The policies and measures should 
include the upgrading of technological capabilities. 

18. For the selection of basic building materials for low-income housing, 
developing coUDtries should establish appropriate guidelines, concerning among 
others, the following. 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

(vi) 
(vii) 

Ratural resources availability; 
Technologies which are compatible with local capabilities; 
Cost effectiveness; 
Strength and durability; 
Installation and maintenance costs; 
Low energy consuaption; 
Satisfactory environmental conditions. 

19. Developing co1Dltries, for the development of low-cost building materials, 
should select, according to their socio-economic and technological conditions, 
key building materials for foUDdations, walling, binding, roofing and doors 
and windows. Among these materials, special consideration should be given to 
the following: 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

(vi) 

Burnt-clay bricks and tiles; 
Other soil-based products; 
Stone and aggregates; 
Lime, gypsum, pozzolanas and blended cements; 
Organic and inorganic material components for roofing such as 
fibre concrete; 
Timber. 

20. Developing countries, according to their own conditions, should promote 
the establishment of national co-ordination mechanisms that would develop the 
building materials industry in an integrated manner. Thia co-ordinating 
mechanism should take into consideration the normative, planning, financial 
and technical supportive institutions, as well as the actors involved such as 
producers and users in both th• formal and infol'llal sectors. 

21. The selection of technologies in developing coUDtries should take due 
consideration of the availability of natural resources, national technological 
capabilities, use of energy and their impact on the environment. For the 
a~equate selection of technologies, it is rec01111ended that an inventory be 
drawn up of national resources including energy used in the production of 
building materials as well as studies of the impacts on the environment. For 
the proper transfer of technology between developing co1Dltri~•, it is 
advisable to take into consideration the technological capacity of the 
recipient co\Dltry, the scale of the technology and the correct option of 
technology transfer. 
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22. muoo, URCHS and other international and regional organizations involved 
should promote regional co-operation through: 

(i) 

(U) 
(iii) 

(iv) 

(v) 

(vi) 

Training courses at all levels, for aanagers, technicians, 
operators, including maintenance personnel; 
Relevant research and development activities; 
Formulation of standards for selected building materials for 
low-income housing; 
Exchange of technical information as well as of national 
experiences in the production of low-cost building materials; 
Identification and implementation of production 
complementaritiea; 
Pilot demonstration projects organized at the national and/or 
regional levels in order to familiarize aaall contractors and 
workers, particularly in the rural areas, in the national 
production, use and application of low-coat building materials 
and standards. 

23. Rational govel'Dllent.s may cons!der creating mechanisms to take over the 
outcome of the results following from the above up to the grass-root level 
within the colDJtry. 

24. The meeting reco1mended for discussion at the Second Consultation the 
following two issues: 

Issue I: Strategies and policies for the integrated development of the 
building materials industry with special emphasis on low-cost 
building materials. 

Issue II: Technological devel~pment for the production of low-cost 
building materials. 

For the development of above issues the following aspects should be 
considf!red, among others: 

Issue I: 

(i) 

(Ii) 

(iii) 
(iv) 

(v) 
(vi) 

The promotion of linkages within the building materials industry, 
including the formal and informal sectors, as well as urban and 
rural production; 
The articulation of the building materials industry with the other 
sectors of the economy; 
Supportive policies and promotional meaaurea; 
Special incentives and the developm.mt of associate forms of 
organizations for the promotion of the informal sector; 
Institutional framework; 
Regional, interret,ional and international co-operation in the areas 
of developing master pl~• for the building materials industry and 
in the establishment of progrmimes of production complementarities. 

Issue II: 

(i) 
(11) 

(iii) 
(Iv) 

"•in constraint• for the aelection and tranafer of technology; 
Criteria for the ael.ection Clf key building material• for low-income 
bouaing; 
Criteria and mecbani••• for the tranafer of technology; 
Policiea on technological choice, measure• and mechaniama for the 
promotion of indigenoua technologies for the production of aelected 
low-coat building mat .. riala; 
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Training progr...es for the aastering of technologies; 
Standardization, research and dev£lopment activities to be prOllOted; 
Regional, interregional and international co-operation in the field 
of exchange of infonaation and technological experience, as well as 
in transfer of technology. 

II. ORGABIZATIOR OF THE REETIBG 

Opeping of the aeeting 

25. The Interregional bpert Group Meeting vaa opened by the Executive 
Director of the United Rations Centre for Buman Settlements (Habitat). Be 
noted that the growing demand for residential, and non-residential buildings, 
infrastructure and public vorlts would result in the construction industry in 
developing countries playing a leading role in iliproveaent of the environaent 
and the economic conditions through optimal usage of productive factors i.e. 
building materials and technology, plant and equipment, and financing. To 
achieve such targets he emphasized the need for adequate policies to red11ce 
reliance on imports through the development of locally-produced building 
materials and cOllponents and technologies cOllpatible with available local rav 
materials and aanpover. Be noted that such policies should be envisaged as a 
step in the development of an o~erall policy in accordance with other 
objectives for the construction sector such as increased output, full use of 
available plant capacity, development of suitable technologies, training and 
optimal use of the capacities of the informal sector. Be also emphasized that 
the forthcoming Consultation would provide the opportunity ior interaction 
among developing and developed countries and international agencies with a 
view to establishing effective strategies and comprehensive programmes of 
action for the development of the indigenous building material industry. 

26. The URIDO representative made a brief presentation on the System of 
Consultations whose main function is to promote industrialization of the 
developing coUDtries. Be stressed specifically the role that the System can 
play in encouraging direct negotiations among interested parties i.e. 
entrepreneurs, governments, investors, industrialists from private and public 
sectors, research centres and social actors participating in a pa~ticular 
economic sector with the view to improve and increase the share of developing 
coUDtries in that particular sector of production. Be also explained that the 
System is a forum at which industrial trends and isaues at global, regional 
and interregional levels can be discussed and new opportUDities for developing 
coUDtries assessed. A brief auaaary was given of the activities undertaken in 
preparation for the Second Consultation scheduled for October 1990. 

Election of officers 

27. The following officer• were elected: 

Chairman: 

Vice-chaiman: 

Rapporteur: 

Dr. B.C. Vi1veavaraya (India), Chairman, Rational CoUDcil 
for Cement and Building Material• 

Ms. A. Tionr.son (Philippines), Executive Director, 
Construction Industry Authority 

Mr. l.S. Yaw (t;bana), Director, Departaent of Rural Bouaing 
and Cottage Induatriea 
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Adoption of the uen4a 

28. The following agenda was approved: 

1. Opening of the aeeting 
2. Brief description of the Systea of Consultations 
3. Election of the chairaan and officers 
4. Presentation of the agenda 
5. Presentation of the OllIDO discussion paper 
6. Presentation of the HABITAT background paper 
7. Presentation by participants regarding the situation of the building 

aaterials industry in various countries 
a. Discussion Of the key issues presented in the discussion dOCUllent 
9. Adoption of the •eeting's conclusions and rec0111Dendationa 

Approval of the copclusions and rec0111Depdations 

29. At the closing session on 23 Rovember 1989, the conclusions and 
reco1Dendationa of the •eeting were approved by consensus. 

III. SUl9VdtY OF THE DISCUSSIORS 

Presentation of the discussion paper 

30. One of the URIDO representatives presented the discussion paper prepared 
by the Secretariat &Ullllarizing the main institutional and organizational 
constraints confronted by the industry i.e.: lack of strategies and policies 
regarding the development of the building materials industry as a whole; lack 
of complementarity between formal and informal sectors; existing standards 
designed mainly for the modern sector; underutilization of installed 
production capacity. Be also outlined the central issues to be discussed: 
selection of production pri~ritiea, policies and aeaaures to meet social 
neads, institutional mechanisms, entrepreneurship development, co-operation, 
transfer of technology. The representative of HABITAT elaborated further on 
the transfer of technology, pointing out additional relevant key areas that 
should be discussed at the meeting such as measures required for effective 
transfer of technology between developing countries, selection and scale of 
that technology, standards and capabilities in the recipient country and the 
type of materials to be promoted. 

General discussion 

31. One participant stressed the importance for a •ore rational utilization of 
low-coat building •ateriala. In general elaborate foundations are not 
required for the construction of low-coat housing or shelter. However, 
priority materials should be used for 3 main areas, n .. ely: walls, binders and 
roofing which constitute the espenaive elements of a low-coat dwelling. 
Efforts should be made to select suitable materials: aoila, sand, atones, 
gravel, pozzolana, lime, burnt bricks, clay tiles, timber and fibre-concrete 
roofing. The selection of theae materials should be on a coUDtry-to-country 
baaia, according to availability of raw mat~riala and prevailing ' 
characteriatica of the habitat. 

1111 
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32. Another participant aentloned that in the case of clay and clay products, 
promotion efforts should be aade at aaall-acale level with apprcprlate 
adjustments to labour-intensive production. Ways and aeans should be 
considered how beat to organize production acco~lng to the needs and 
conditions of the local aarket and the appropriate technology that llUSt be 
tailored for the small-scale sector in order to alnilllze energy and 
aalntanance coats. 

33. A nuaber of participants indicated that the production of traditional 
building aaterlala and coaponenta should be illplemented with proper strategy 
and policy at institutional level. The policy ahould be oriented in such a 
way that both the foraal and lnforaa1 sectors algbt benefit froa an overall 
development strategy designed for the building aaterlala sector as a whole. 
In addition, within a plan of action for the selection, promotion and 
development of those selected priority aaterlala emphasis ahoul~ be given to 
low-cost aaterlala for the housing sector. 

34. Other participants stressed that one of the aaln aspects of a strategy for 
developing the low-cost building aaterlals sector should consist of centering 
its orientation towards a coherent production system vlth the vlev to 
encourage complementarity and increase interaction between the formal and 
informal sectors. Thia orientation cou~d help to achieve cost-effectiveness, 
and mastering of technologies and reduce the use of f orelgn currency 
reserves. A DUllber )f participants e%pressed the vlev that these objectives 
could be achieved through an integrated and co-ordinated approach between 
relevant government lnatltutlona, professional organizations and the main 
actors involved in the building materials and construction sector. 

35. Referring to the progr ... e of integration and development, one participant 
e%pressed the opinion that a financial policy with proper regulations and 
aubventlonal provisions in line with the needs of the sector and available 
resources of each country would be necessary. He stressed the need for 
feasibility studies to aaaeaa the financial implications of such promotional 
undertaking. He also mentioned that the progr ... ea advocated in the 
feasibility atudlea ahould be eJL:ecuted in different phaaea of implementation, 
eech phase having lta priority targeta. 

36. One participant was of the opinion that, depending on the availability of 
resources, the creation of a central governmental department to co-ordinate 
activities related to, inter alla, planning, forecasting market needs, 
production and 11&Dagement, could be a valuable instrument to promote and 
develop the building materials sector within defined procedures applicable on 
a country-to-country basis. 

37. In addition to the main topics of diacuaalon, one participant eJL:preaaed 
the vlev that in the process of development of the building materials lnduatrJ 
account should be taken of the implications on the environment. Uncontrolled 
eJL:ploltation of quarries and forests, he said could aenerate negative 
consequences on t~~ envlrOD11ent. He spoke of the co-ordinated effort• that 
would be needed between goven111ent aaencies and reaponalble authorities for a 
balanced e%ploltation of the natural resources of a country. 

38. The aame participant mentioned that the impact of energy requirements on 
the econOll)' should also be taken into account. Cement, a high energy consmer 
during its production, la .. inly utilized in modern constructions; it la too 
eJL:penalve for the traditional rural construction sector and for the low-income 
group of the population in many developlna countries. He also noted that 
energy coats constitute a .. jor conatraint for the ~11-a~ale prod~cera. The 
pro11ot,ion of lime as e binder could, offer a cheaper a~tern~,tive in 
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construction of low-coat housing and shelter aainly for foundations and 
aasonry work for walling. Other participants suggested that alternative 
materials should be investigated i.e. dolOllite-clay and pozzolana-cement the 
production of which would be less energy-oriented than that of cement. 

39. Another participant spoke of the active role ~layed by the informal 
producers in the production of low-cost building .. terials in the rnral areas 
where in general there i• increaaing dellUld for low-cost housing and shelter. 
Be •entioned the need for training for Ulese ... 11 producers at 
entrepreneurial and manufacturing levels; due to the lack of Jcnow-ilow and the 
poor quality of their producta ... 11 producers vlll always be .. rglnal!zed by 
the conventional .. rket dellUld. Be 11111&ested that pilot deaonstration and 
training facilities aa well as organized vorkshopa could be a useful •echani .. 
through which the sector could be assiated in order to iaprove its 
productivity and increase it• com11ercial ~apahilities. 

40. One participant spoke of the special attention that should be given by 
UlfIDO to investigate possibilities of investment promotion with the view to 
increase the productivity of existing production 1Dlits. Be noted that 
similarly a rehabilitation progr ... e could contribute towards increasing the 
productivity of a large nU11ber of production units. llost of the participants 
vere of the opinion that both investment and rehabilitation should be 
selective. Within this selective context efforts should concentrate maiuly on 
small and medium enterprises which are basically the .. in providers of 
low-cost building materials. 

41. Many participants expressed the view that the appropriate transfer of 
technologies was one of the major key elements for the production of low-cost 
building materials in the developing countries. Other participants referred 
to the close relation that should exist between the selection of the 
technology, the capability of the recipient country to adjust the technology 
to its proper needs, and the existing standardization, if any, of the 
materials conaider~d for production. It was also pointed out that simple 
technologies have better possibilities for auccess, are easier to maintain 
and, most important, are aore adaptable to the ... 11 producers' capabilitiea 
particularly in the rural areas where the source of energy, if needed, could 
be a constraint. Many participants expressed the view that the transfer of 
technology should be not only be made between industrialized and developing 
countri~s but should be particularly encouraged between developing countries. 

42. SeTeral participant• spoke about the support that the developing countries 
should receive from international organizations to encourage co-operation 
relating to tranafer of technology, research, standardization, quality control 
and dissemination and exchange of down-to-earth information, and demonstration 
projects. Many participants auggeated that UllDO and UlfCBS (Habitat) should 
assist in convening workshops on building materials. Topics on 
standardization, technological aspects and policies could be developed for 
exchange of views. Some participants •entioned that financial help fro• 
international organizations vould also be needed to support such initiatives 
vhich should be developed on a bilateral or multilateral basis between 
regional institutions, 1overnaents or non-governmental organizations. 

43. Many participants au11ested that 01'IDO and HABITAT should also monitor and 
co-ordinate co-operation progr ... es between countries. Upon request by 
interested co1Dltries, the tel'll8 of co-operation could be studied by the 
intetnational oraanizationa and agreed upon by all the parties involved. The 
participants suggested that co-operation agreements should be extended, aaong 
other things, to hUllaD resource development and training at different levels. 



- 11 -

Regarding the diaamination of information, the participants agreed that in 
order for the dissemination phase to be l!Ore effectiYe it should be channelled 
through national focal points that ahould also be responsible for on-the-job 
training. 

44. Based on the conclusions drawn by the •eeting, the participants 
rec0111mended tvo issues for consideration by thr Conaultation namely: 
1) Strategies .ncl policies for the integrated develop11ent of the building 
.. terials ind~"ltry vith emphasis on lov-cost building .. terials; 2) Tecbnology 
develo1111ent for the production of lov-cost building .. terials. 
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ARREX I 

S!W!frv of participants' pavera 

A brief aumaary of the prevailing situation of the building materials 
industry in the following co1Dltriea la given below; 

1. Ethiopia. llodem construction methods started to replace traditional uat: 
of local materials about 50 years ago. The low-incOlle group of the population 
continues to use natural mat~riala such as wood, bamboo, straw, atone and llucl 
for the construction of low-coat houses. Other materials i.e. cement, 
cement-baaed products, lime, clay llDd clay products, iron and steel, 
thermoplastics and wood are not produced in sufficient quantities to batiafy 
the market demand. In the case of cement, efforts are being made to produce 
300.000 tons in 1990 in addition to the current production of 
450.000 tons/year, but even so, such an increaue will n~t fully cover the 
demand. Hollow concrete blocks are widely used and are cheaper than bricl:s; 
one major constraint in their production in the remote areas is basically the 
scarcity of cement. There are abundant reserves of lime-stone but the 
production of lime is limited to 5.500 tons/year; a plant with the capacity 
oi !20.000 tons is to be c01missioned in 1990. As for the production of 
1 1..11~-rozzolana there is great potential for development due to the existence 
of abundant volcanic materials in the country. Efforts are being made to 
utilize roofing tiles instead of impcrted corrugated iron, but appropriate 
roof structures i.e. trusses~ purlins, rafters must be developed accordingly. 
Iron and steel factories have a total cap&cit:; nearing 20.000 tons which is 
not suffici"!Dt to satisfy demand; insufficient production could hamper the 
development of the construction industry. Eocalyptus is the major source of 
cheap wood for the construction of houses in both rural and urban areas; if 
eucalyptus timber la properly tre•ted life expectancy of the construction 
could be extended. The use of wood ls, however, a major cause of 
def,restation and the writer suggests development of the production of quarry 
stone and lime-pozzolana as appropriate low-cost building materials. 

2. Ghana. There is an annual demand for 70.000 housing units but the current 
delivery is only of the order of 28.000. The average occupancy per ~ouse in 
1984, was 13.53 persons in the urban areas as compared to 9.03 pers~ns in the 
rural areas. In view of this situation, there is great demand for housing, 
but the production of building materials is expensive and faces many 
constraints among which are 1Dlderutilization of installed capacity of the 
plants, reliance on imports of raw materials due to low level of exploitation 
of local resources and reluctance of the consumers to •elect locally-produced 
materials, costly foreign exchange component of capital and maintenance, and 
lack of efficient management. The timber industry la export-oriented. Coat 
of wood on the local market i• high and compo1Dlded to additional transport 
coats. The production of cement is about 1.1 million tons; plans are being 
made to locally produce clinker in order to reduce imports. Mild ateel rods 
are locally produced aa are ateel •ectiona for the construction of buildings 
and bridges. In connection with roofing materials, effort• are being made to 
produce nev product• such as fibre-cement which is processed from coconut 
busk8, and micro-concrete roof tiles, a mixture of aand cement and quarry 
dust. The technology for us!~g earth block8 in foundations and walling io 
being improved. Clay deposits have been identified in moat of the country by 
the 'eological Survey Department, but production and utilization of clay 
bricks and tile• are facing many constraints i.e. efficient kilns and fuel are 
not obtainable at affordable prices; lack of skilled brick layers; no acceaa 
road to clay,de~oaita. 
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legarding the transfer of technology, a programiae is currently underway in 
Ghana for the dissemination of appropriate production techniques and use of 
low-cost building materials in selected centres in the rural areas. Stone, 
tillber and stabilized bloclts are tbe basic ..et~rlals eelected for promotion 
for which equipaent ad technology at the levd of the llllAll production mlts 
are within local capabllitiea. Appropriate staudards for compressed earth 
bloc:Jta are also contemplated. !he need for greater dissemination of 
information for the pr0110tlon of the transfer of technologies in the sector of 
building aaterlals in general ls also important. 

3. India. The outlay on construction activities in India accounts for 
between 40S and 50% of the national plan outlay during the Seventh 
Five-Year-Plan 1985-1990. Presently the consumption of building materials is 
estimated at 3.500 •illlon tons per year; the corresponding raw material 
requirement ls about 5.000 •illlon tons per year. Baaed on current trends, 
the projected demand for basic building materials for 1994-1995 will increase 
significantly as compared to the estimated production for 1989-1990: for 
example 135 billion briclt unit£ will be required in 1994-1995; demand for 
cement should reach 65 million tons as opposed to 49 •illlon tons estimated 
for 1989-1990; timber plywood is eJ;pected to register a demand for 210 
mllllon m2 in 1994-1995 •s compared to an estimated 115 million m2 
manufactured in 1989-1~90. The demand for materials produced by the 
petrochemical industries and used fr~· i.e. damp-proofing (low-density 
polyethylene), insulation (polyster"!le), floor tiles (polyvynil chloride) ls 
also apected to increase beyond local prociuction capacities. It is estimated 
that about 2.500 million tons of ~olid waste are generated in India annually. 
Efforts are being made to produce building materials from these wastes which 
could be used for fib~e board, insulation, aggregates binders, etc. 

Various organizations i~ India at the level of central and state 
govel'lllD"'3t, accademic and private institutions are engaged in R+D on building 
materials and technology tnnsfer. legarding transfer of technology it la 
c0111Don to find projects being implf'lllented which use standards which are 
unsuitable to the socio-economic or environmental character of local 
conditions. For an effective transfer of technology it is illportant that the 
recipient be equipped to assimilate and adapt the technology to meet his own 
conditions and create linkages for a beneficial transfer of know-how. 
Technology transfer mechanisms in India were successfully designed and put 
into application by the Cement Rese~rch Institute and the Rational Council of 
Cement and Building llaterials. Amcag lll8DY projects technology for pre-cast 
concrete poles was developed by BCB and successfully transferred to the Rural 
Electrification Corporation. Various projects for vertical shaft kilns were 
also designed and implemented through CRI. In the .Afro-Asian ccntext it is 
recoaaended that development of the industry be baaed on a global framework, 
so that the transfer of technologies could be addressed in a broader context. 
Effective co-operation could be eatabliahed and developed in the .Afro-Aaian 
context preferably at the small-scale level in the field of mini-cement 
planta, bricks and pre-cast concrete plants. 

4. Indonesia. The population currently estimated at 170 million is apected 
to increaae to more than 200 million by the end of this century. Due to the 
rapid population growth there is a large need for housing and one of the major 
challenges for the authorities is to provide shelter to the urban poor. 
However public investment in housing is a burden to governments and the public 
sector is playing a major role in financing and building houses. Priorities 
in the housing sector are concentrated mainly on 3 sectors: the very low, 
low, and the moderate income aroup which constitute 90S of the population. 
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The industry does not have the capacity to satisfy fully the demand for 
locally produced low-cost materials for these sectors of the population. The 
&11&11-scale producers are wide-spread in the rural areas and could play a 
leading role as the aain suppliers of aaterials for the construction of 
low-coat housing. 

In 1981, there were 1.5 allllon aaall industrial 1Dlits in Indonesia out of 
which 870.000 1Dlits vere aaall producers of building aaterlals and building 
equipment aanufacturers. The workforce of these 1Dlits vas estimated at 54% of 
the total aanpower employed by the aaall-scale sector. The development of the 
sector la, however, hampered by weak manqement, low level of technology, 
insufficient capital and poor aarketlng. In view of the potential of the 
small-scale sector, steps were taken to rationalize the production system. 
Since 1986, 3.300 units have been organized in amall~scale industrial centres 
aaong which 600 produce building aaterials for aass housing construction 
progr ... es. Major problems faced by the sector are the timely delivery of 
large aaomits of materials, poor quality and lack of standard dimensions. 
Materials such es bamboo, bricks, concrete blocks, clay and concrete tiles, 
d011lnate the production of these milts. Bevertheless, there is great need to 
improve, aaong other things, aanagerial capabilities, production and marketing 
techniques. 

5. Madagascar. The country possesses large quantities of raw materials, but 
the construction industry in general ls heavily dependent on imports 
particularly of cement. The total installed capacity for cement production is 
registered at 195.000 tons per year, but the effective production in 1988 vas 
only 32.700 tons whereas 86.433 tons were imported representing almost 73% of 
the total consumption for the same year. Efforts are being made to promote 
the production of lime but its use as a binder in construction has not been 
fully accepted by the population. However, lime is used in various Government 
housing projects; there is actually one plant producing 7.000 tons per year. 
The production of clay products i.e. bricks and roof tiles is well entranched 
in the comitry's traditions. Three plants have a total production of 
2.25 million hollow bricks and 4.8 million roof tiles; the production of 
these plants la reported to be at 50% of their capacity. In addition, the 
small-scale sector produces about 15 million bricks and 1.2 million roof 
tiles. Materials from quarries i.e. granit, basalt or those from volcanic 
origin are utilized but there are no specific organized enterprises for the 
extraction and exploitation of these materials. Timber mainly from pines and 
eucalyptus is also exploited, but locally-produced plywood is costly. 

In view of tbe lack of housing in Madagascar, the Government has set an 
objective to build 20.000 housing 1Dlits each year. Measures were taken at 
inatitutional and production levels with the assistance of UBDP and URIDO for 
the promotion of the amall-scale sector in the production of building 
materials i.e. lime, stabilized pressed bricks and fibro-cement roofing tiles 
vith local resources. Self-help production and construction of housing are 
encouraged by the authorities as part of the promotional scheme. Financing is 
beina considered by the authorities through a national f\Dld for houaina that 
vill soon become operational. u part of the assistance by UBDP and UlfIDO, 
efforts are undertaken for the acquisition of appropriate equipment for the 
production process aainly for presses for bricks and tiles. Rational efforts 
for promotion of low-coat amall-scale building materials are to be increased 
at reaional and interreaional level• between developing countries. 
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6. Pakistan. It is estimated that about 40% of Govel"Dllent expenditure is 
incurred in construction activities. The local construction industry is 
mainly oriented towards the housing sector. The econOll}' is basically 
agriculture-oriented and about 70S of the po9ulation live in the rural areas 
where building aaterials such as atone, briclts. clay products are used, 
whereas in the urban areas, ceaent, steel and wood are aainly used by the 
modern construction sector. The development of low-coat building materials 
has been slow basically due to laclt of information on deposits of raw 
aaterials, laclt of data on industrial and agricultural by-products or wastes, 
appropriate technologies on alternative sources of energy, quality control 
standards, and the absence of demonstration pilot 1Dlits. The consumption and 
forecast demand for aaterials such as ceaent is estiaated to have doubled 
between 1982-83 and 1992-93 frOll 4.5 aillion ton; to about 9 million tons. 
Timber resources are very scarce as only 3.7S of the _territory is covered with 
forests. The local industry, however, provides 40% of timber needed for 
construction; imports aalte up the balance. Briclts are extensively used and 
constitute about 15% of the construction costs. Production is based on aanual 
methods and due to the large dema:id for briclts the industry has flourished, 
albeit with little improvement. 

The small- and medium-scale enterprises play an important role in the 
production of building materials in Pakistan. Many areas have been identified 
for the promotion and use of local resources and the development of 
entrepreneurship mainly in the production of clay briclts, lime and cement from 
industrial by-products and agricultural wastes. In this context there is a 
great ~ot~tial for co-operation among developing countries that could be 
developed as regards exchange of views and fol'llUlation of quality control 
standards and specifications. 

7. Thailand. Housing is increasingly in demand in the Bangkok Metropolitan 
area where it was estimated that between 1987-88 slightly more than 14.000 
1Dlits of all types i.e. public, private and self-help were built. There is an 
increasing demand for building materials, but despite efforts by vari~us 
enterprises to raise their production, the market demand is not satisfied. 
Shortages of cement steel bars and wood are particularly felt. The production 
of cement - currently around 14.8 million tons per year - is expected to 
increase to 15.3 million tons, but by 1997 the production is estimated to 
double in view of efforts being made for the establishment of new plants and 
the expansion of existing ones. Major constraints have been in the production 
and supply of steel and iron bars since 1986. Rav materials are scarce and 
since the explosion of two kilns in 1988 imports have incre1 !. Local 
production in 1989 was estimated at over 1.3 million tons against 1.5 million 
tons required by the market for the same year. Wood is widely used for roof 
structures, floors and partitions. However, due to severe flood late 1988, 
franchises for forest exploitations were abolished by the Government. Imports 
are authorized to solve the shortage, but coats of high-class timber have 
risen by 50S and that of low-class by 201. Galvanized iron steel is locally 
manufactured with raw materials imported from Japan and widely used for 
roofing and fencing mainly for self-help construction of louses. Due to the 
shortages it was estimated that for 1988-89 a general coat increase of aain 
building materials could be in the order of 151 to 301. 
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