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SUMMARY
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The Commission, in its decision 13/24 of 7 May 1991, decided to include in the agenda of the fourteenth session the theme, “Appropriate, intermediate, cost-effective building materials, technologies and transfer mechanisms for housing delivery”.

The first section of this report presents the current scenario and recent trends in production, imports and prices of building materials in developing countries, to give an indication of the size and scope of the problem. The second section analyses the factors contributing to the poor growth in production and the continuing high prices of building materials. The third section looks to the future. It identifies some of the challenges which will have to be faced in formulating an effective strategy for increasing the supply of building materials in a sustainable manner, and also identifies some new opportunities which can assist the process. The report then outlines an operational strategy for the development of the building-materials sector.

The Commission might wish to deliberate on possible action by national governments and the international community: (a) to enhance the supply of durable and affordable building materials using renewable resources and energy-efficient technologies; and (b) to minimize the adverse environmental impact caused by the extraction of raw materials and the production. of building materials.
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Introduction
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1. The Commission, in its decision 13/24 of 7 May 1991, requested the Executive Director of the United Nations Centre for Human Settlements (Habitat) to prepare a report on the theme, "Appropriate, intermediate, cost-effective building materials, technologies and transfer mechanisms for housing delivery". The purpose of the present report is to provide the Commission with an objective review and appraisal of the performance of the building-materials industry in developing countries, focusing on key issues and problems, especially the technological and other constraints that currently hinder the availability of basic building materials that are affordable to the common house-builder.

2. This report is prepared at a time when many developing countries are formulating and implementing national shelter strategies based on the Global Strategy for Shelter to the Year 2000.1 The central premise of the Global Strategy is

"the adoption of an enabling approach whereby the full potential and resources of all the actors in the shelter production and improvement process are mobilized; but the final decision on how to house themselves is left to the people concerned".2 

The Strategy recognizes building materials as one of the key physical resources in the production and improvement of shelter3 and identifies several priority action areas to support local production and the use of indigenous building materials.4 These include the promotion of technological innovations, the introduction of appropriate technologies and local capacity-building in, small-scale enterprises.

3. The implementation of enabling strategies will lead to progressive decentralization of shelter production through private initiatives and cooperative efforts. Therefore, the demand for building materials and techniques that are more suited to small-scale construction, as opposed to mass-housing schemes, can be expected to rise. This will call for production processes which are flexible and responsive to local needs and abilities. These are some of the considerations that must be reflected in national strategies if the shortage of building materials is not to prove a bottle-neck in the provision of shelter.

4. The setting of the present report is also characterized by the increasing global concern for sustainable development, now articulated in Agenda 21 adopted by the United Nations Conference on Environment and Development (UNCED). As a major consumer of natural resources and a potential polluter of the environment, the building-materials industry has come under close scrutiny. With increasing urbanization, developing countries are witnessing a rapid change from the use of low-energy, renewable building materials, such as earth, stone and timber, to energy-intensive building materials, such as cement, steel and glass. Coupled to this, the exceedingly low energy-efficiency of the industry, in general, is responsible not only for high production costs but also for environmental pollution including "greenhouse" gases. A reversal of current trends will call for effective strategies that promote energy-efficient, low-polluting production technologies, recycling and reuse of wastes and the :se of low-energy materials.

5. Reconciling the seemingly conflicting goals of rapidly expanding the supply of affordable building materials for housing with those of conserving the natural-resource base and controlling environmental pollution will demand the ingenuity and resourcefulness of the industry, governments and the international community. The operational strategy presented in this report is based on the enabling concept of the Global Strategy and attempts to provide a practical framework for coordinated action at national and sub-national levels, with the required international support.

I. The Mounting Crisis
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6. The fourteenth session of the Commission is taking place at a critical moment in the struggle for better living conditions in developing countries. While all governments recognize the crucially important role played by better housing in the development process, there is growing evidence that living conditions in many parts of the developing world are actually deteriorating, and few signs that the immediate future will bring much improvement, if any.

7. At the beginning of the present decade, nearly a third of the population of developing countries retrained homeless or without a decent shelter. The urban population in the developing world is currently rising by 50 million annually, and will reach 2 billion by the end of the century. Given current trends, nearly half of these will live in slums and squatter settlements. In Mexico City alone, some 7 million people continue to live in makeshift settlements or on marginal lands. In Bombay, inner-city slums are so dilapidated that they regularly collapse killing or maiming their occupants. The bulk of new shelter demand to the end of the century will, therefore, come from urban settlements, and the greater part of it will be for improving large informally-built settlements. The provision of shelter to an estimated 1 billion people, either homeless or without any decent shelter, is the most daunting and pressing challenge facing the building-materials industry.

8. It is widely acknowledged that inadequate access to affordable building materials is one of the principal constraints to the ability of the poor in developing countries to provide adequate housing for themselves. The gap between the rising demand and the stagnating, and in many cases declining, production levels is widening at an alarming rate leading to the spiralling of prices of building materials in many developing countries, seriously affecting the affordability of housing for the vast majority of the population. Recent trends in production, imports and prices of a few key building materials used by house-builders in most countries are given in the following paragraphs to illustrate the gravity of the current situation.

A. Production trends
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9. Available data suggest that building-materials production and consumption in developing countries, as a whole, increased during the 1980s.5 However, production gains have been highly uneven with major gains registered in West Asian countries and in the newly industrializing countries of East Asia. The share of developing countries in the world production of building materials was a meagre 16.7 per cent in 1985 and the share of sub-Saharan Africa actually declined from 1.2 per cent to 1.1 per cent between 1975 and 1985.

10. In the production of bricks, concrete blocks and tiles, the reported figures for Africa and Latin America are lower in 1989 than they were in 1980, whereas in Asia, as a whole, there was some increase in production during the 1980s. If these are translated into per capita production figures, they seem to suggest a fairly steady increase in Asia, contrasting with a substantial decline in Latin America and an even more severe decline in Africa. Examples from some individual countries are shown in figure 1.

[image: image2]
Source: United Nations, Industrial Statistics Yearbook 1989, and World Bank, World Development Report, 1992.

Figure 1. Per capita cement, brick and roof-sheet production in selected countries (1980-1989)
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11. In cement production, Africa as a whole did somewhat better during the 1980s, increasing its production in both absolute and per capita terms. However, considering the very low base at the beginning of the period, these gains are far from reassuring. In Latin America, production per capita stagnated while in Asia it increased.

12. In India, the Ministry of Urban Development has estimated the requirements for key building materials over the eighth five-year plan period (1990-1995).6 Current estimates indicate that local production of timber and aggregates will be less than half of what is needed: there will be a shortfall of 65 per cent in the amount of steel, 20 per cent in the number of bricks, and 15 per cent in the amount of cement required. Such shortfalls will inevitably. push up prices as well as increase import requirements.

B. Import trends

[Back to Table of Contents]

13. The widening gap between. construction needs and the domestic building-materials production capacity has inevitably led to increased import dependence by developing countries. For developing countries as a whole, the total value of imports of building materials increased, in real terms, by 85 per cent between 1975 and 1985, with South Asia increasing its imports more than threefold. During the same period, sub-Saharan Africa and South-East Asia increased the imports of building materials by 36 and 58 per cent respectively.7
14. Available country data on imports of building materials during the period 1985 to 1989 indicate that imports were not restricted only to processed materials such as cement or steel sheets, but covered as well such minimally processed materials as sand, stone and gravel. The general trend was observed to be on the rise. For example, during the period 1985-1989, India, Thailand and Tunisia increased the annual imports of steel profiles by about 230, 160 and 115 per cent respectively. Similarly, during the same period, India, Mexico and Thailand increased their annual imports of timber by about 310, 150 and 690 per cent respectively while Bangladesh and Sri Lanka imported 70 and 80 per cent more cement respectively in 1989 than they did in 19858 (see figure 2).

[image: image3]
Source: United Nations, International Trade Statistics Yearbook 1989.

Figure 2. Import trends of some building materials in selected countries (1985-1989)
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C. Price movements
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15. A third indicator of the availability of building materials is represented by the price changes of these materials over time in relation to the average cost of living. Data from Africa show drastic rises in prices of building materials, outpacing the general inflationary trends in the economy. Figure 3 summarizes the rises in prices of building materials in the United Republic of Tanzania between 1982 and 1989.9 Three basic materials – sand, cement, and steel – increased in price more than fivefold during that period, substantially more than the increase in the cost of living index. Similarly, recent data from Nigeria show that three components of a small building – reinforced concrete work, steel roofsheets and timber doors – have increased in price by more than twice the Nigerian consumer price index during the last decade.10
[image: image4]
Source: Endnote references Nos 6, 12, and 26 (table 1).

Figure 3. Inflation in the price of basic building materials in three countries
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16. Data from India also show phenomenal rises in prices of building materials. Figure 3 shows more than four- to six-fold increases in prices of four basic materials over the period 1976-1991. All have risen more steeply than the general level of inflation with an average rise in real prices of 50 per cent during the 1980s.11 

17. The studies also reveal huge variations between countries in the prices of individual materials. In Latin America, for example, the price of a 42.5-kg bag of cement in December 1991 varied from a high of 6.52 in Chile to a low of 2.91 in Costa Rica (in $US equivalent), with a Latin American average of 4.82. The cost of 1000 clay bricks varied from a high of S490 in Panama to a low of $43 in Brazil, the cost of a bag (25 kg) of hydrated lime from a high of $5.64 in Peru to a low of $0.4 in neighbouring Colombia, and the cost of one kilogram of reinforcing steel varied from $1.08 in Mexico to $0.37 in Panama.12
18. Findings of a recent survey of price increases of four key building materials in Guatemala, Panama and Peru over the last decade show that these countries have experienced substantial increases in the real cost of building materials during the period, but with wide variations between them. The worst hit is Guatemala, with average-.price rises over the decade of 326 per cent (see figure 3). During the same period, Peru experienced an average 53 per cent increase and Panama a 29 per cent increase. In Mexico, during the period from 1986 to 1991, the average price of building materials rose by 109 per cent.13
D. Affordability of housing
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19. One obvious effect of these price rises is to put the cost of building a house increasingly beyond the reach of ordinary citizens. In simple terms, if the cost of building materials doubles in relation to average prices, then the number of years which a family needs to work to afford the cost of the materials nearly doubles; when this is compared with the large proportion of families living below the poverty line, with no spare income for saving, the prospects seem, indeed, very grim. In Ghana, it has been estimated that only the richest 30 per cent of the population can now afford a basic one-room dwelling unit costing $6800, assuming they could obtain a 25-year mortgage at the current rate of interest.14
20. In the Latin American study referred to above, respondents is all five countries sampled stated that the increases in housing costs were mainly the result of rises in building-material prices, and most confirmed that one consequence -was a reduction in both the size and standards of construction of the houses built, as well as lengthening periods of construction and smaller numbers of houses completed.

21. In India, the Housing and Urban Development Corporation (HUDCO) reports cost overruns in most housing projects of 25 to 50 per cent and time overruns of one to two years, putting the entire housing delivery system into disarray. Standards of space provision in housing built by HUDCO have also declined. For low-income groups, the typical built-area has shrunk from 40m2 to 25m2 over the last 20 years, while for middle-income groups it has shrunk from 100m2 to 50m2.15 Some indication of the consequences of such price rises on the affordability of basic housing is shown in the example in box 1.

Box 1. Affordability of basic shelter and the rise in building-material prices

[image: image5]
The chart shown income distribution in Ghana between the five quintiles of the population in 1990. Assuming that the proportion of income available for housing (rent or purchase) is a fixed 8 per cent of income, it has been estimated that only the top 40 per cent of the population can afford even the most basic shelter at today's prices of materials. Increases in the prices of building materials will make such s basic shelter available to an even smaller proportion of the population. An increase of 50 per cent in the cost of basic housing will have the effect of putting it beyond the reach of a further 20 per cent of the population. Thus, a house which is affordable by 40 per, cent of the population before the increase is out of the reach of all but the top 20 per cent after the increase. This is not an exact picture, but it is an indication of the adverse effect which recent price rises have had on the affordability of housing in many developing countries.

Source: Spence, R.J.S., "Affordable building materials for housing" (unpublished draft report) (August 1992), and Addo, A.M., "Overview of the building materials industry in Africa" (unpublished draft report) (June 1992).
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II. Factors Contributing to Shortages and Inflation in the Building-Materials Sector: Analysis of Current Trends
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22. Several supply-side constraints are responsible for inflationary pressure on the building-materials sector. Some of these are industry-related, such as the shortage of raw materials. rising energy costs, low productivity of the industry, distribution and marketing problems, while others are exogenous in character. Most important among the exogenous factors is the economic and regulatory environment in which the building materials industry operates. Some of the important considerations in this context are discussed below.

A. Depleting supply of raw materials
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23. One of the principal factors responsible for increases in the price of building materials is the chronic scarcity of raw materials on which production processes depend. The reasons for this are not difficult to determine. Traditionally, most of the quarrying operations for raw materials are carried out in locations not far from cities to minimize transport costs. With the rapid expansion of urban areas in most developing countries, these quarrying sites are being increasingly overrun by development activities, creating land-use conflicts and ultimately forcing a search for new; more distant sources of supply.

24. There are, essentially, six types of raw materials on which traditional building-materials processes rely. Three of these – wood, bamboo and grass – are organic, and three others – earth, building stone and limestone – are mineral. Several traditional materials, such as bricks, tiles and lime, among others, also rely on local biomass fuels for firing processes. All of these are experiencing a crisis of supply at current levels of demand, which increasing. urbanization pressures can only intensify.

25. Wood, in the form of sawn timber or round poles, is traditionally used in roofing and in frames for lightweight structures. The crisis in the supply of wood – whether due to commercial logging, forest clearance for land settlement, or increasing demand for firewood – is affecting its price and availability in the market everywhere. Even in areas where supply is still available, the value of timber as an export commodity means that its price for local use has risen steeply. The price of timber is one of the factors forcing low-income house-builders everywhere to change to alternative, lightweight and factory-made building materials – such as steel and fibre-concrete roof-sheets and concrete frames.

26. Bamboo has been a widely used building material in many humid tropical regions, both for structural use and as a cladding material. It is light, strong and easily worked. However, pressure of demand has all but eliminated bamboo from the proximity of settlements; and it cannot easily be regenerated because it takes time to grow. In Latin America and Bangladesh, the demand for bamboo created by the informal settlements of the expanding cities reaches many miles upstream into the rural hinterland. Similarly, grass, straw and reeds are still important materials in many rural areas, providing thatch for roofing, and wall and ceiling panels. Intensive agricultural practices are resulting in the planting of new strains which are less suitable for thatching, while intensive grazing of livestock leaves insufficient time for the traditional varieties to reach maturity. Increasingly, these materials are also being used as substitutes for firewood and as. cooking fuel.

27. The density of urban development makes it increasingly difficult to obtain earth – an important raw material – on or near the site, and more and more distant sources of supply need to be considered for earth buildings in urban areas. Firing of clay for burnt bricks and tiles is a traditional industry in rural areas and near cities, but the increasing cost of fuel for these processes makes the bricks and tiles less viable in relation to alternative industrial processes. Also, the use of surface soils creates competition for land with both agriculture and urban development. For example, in Egypt, the use of the Nile silt for brickmaking has had to be banned because of the conflict with agricultural needs.

28. Building stone, lime and gypsum are available and abundant in many areas, and seem to offer locally-based, cost-effective alternatives to factory-made materials. The problem with stones is that there is a lack of the skills required for extracting, shaping and laying of building stone which forces up the price of this material. Lime and gypsum have alternative uses in the manufacturing industry, and with continuing industrialization in developing countries the competing demand for these materials will only increase.

B. Rising energy costs
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29. A further factor contributing to the rise in prices of building materials is the steeply rising cost of energy. Cement, steel, bricks and lime are all energy-intensive materials. Direct fuel costs typically contribute by more than 20 per cent to the cost of production of cement, and indirect energy costs, in quarrying, transporting and machinery, further add to the energy-dependency of the production cost. For bricks and lime, produced by traditional methods, more than 50 per cent of the cost of production is the cost of the fuel burned.

30. Building-materials industries have to compete for limited supplies of available fuels with other industrial sectors, and with domestic demand. Declining or static supplies of traditional fuels has resulted in continuously. rising prices over many years. Even in India, where a range of fuels is available, energy prices to the consumer have increased over the last decade by 25 per cent in real terms.16 In many other countries energy prices have been rising even more steeply. Although there is a move towards alternative fuels such as agricultural waste and low-grade oils, these fuels are also in demand elsewhere, and their prices are quickly catching up with those of conventional fuels. The limited supply and the high price of electricity also prohibits upgrading of traditional technologies using machinery.

C. Use of inappropriate technology
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31. Faced with increased demand coupled with the decline in the supply and quality of traditional materials, many governments have, in the past, sought to make good the deficiency by establishing large-scale factories for the production of basic building materials, particularly cement, steel, roofing sheets; bricks, tiles and concrete products. Within a short period, many of these factories have been faced with numerous difficulties, arising primarily from the choice of technology. They have been established on internationally-borrowed capital which has involved a heavy debt burden, often increased over time because of devaluation. They have depended heavily on continuing imports of factor inputs and spare parts and. machinery. The absence of stable markets and production interruptions resulting from the lack of spare parts have, often made production planning difficult, resulting in low capacity utilization. Economies of scale have rarely been achieved in these large-scale production facilities. For example, the average capacity utilization of cement factories in eight West African countries in the. early 1980s was only 58 per cent, and, in some cases, as low as 30 per cent.17 Thus, the price of the materials produced in such factories has been much higher than envisaged at the time of establishing the factory. Further, because of the wide geographical extent of the market, much of the output had to be transported over long distances to the point of use, further increasing the price to the consumer. Government projects have often been forced to purchase materials from these factories to the exclusion of other possible sources of supply in the small-scale sector.

32. The small-scale sector of the building-materials industry, in contrast, has shown remarkable dynamism and resilience. (The characteristics and advantages of small-scale technologies in the building-materials industry and actions required to promote them were presented to the Commission at its ninth session in 1986 in a separate theme paper entitled, “The small-scale production of building materials”.) Despite the fact that they are often forced to operate in an environment that favours large-scale enterprises, small entrepreneurs produce the bulk of building materials in most developing countries. Nevertheless, the small-scale sector has seen little innovation or upgrading of its production processes through the diffusion of new technologies or techniques. The continued reliance of the small-scale industries on traditional production processes, which are wasteful of raw materials and energy and suffer from diseconomies of scale, has been the biggest stumbling block in improving productivity and reducing production costs.

33. Appropriate technologies, intermediate in scale, which combine the advantages of small-scale technologies (e.g., flexibility in operation, the ability to use locally-available low-grade raw materials and fuel, and not demanding. high initial capital investment or highly-skilled labour) with the scale-economy of larger-scale technologies, are already available and have been successfully tried in several countries. Notable among these are down-draft brick kilns and vertical-shaft lime kilns which can replace clamp-type kilns, traditionally in use in most developing countries. Because of higher efficiency and better process control, they not only reduce production costs but also ensure better and uniform product quality, thus providing access to wider markets.

34. However, small-scale producers, many of whom operate in the informal sector, face several constraints in upgrading their production facilities and acquiring appropriate technologies. First, they do not have easy access to information on new technologies or about their suppliers. Even though international agencies like the United Nations Centre for Human Settlement (Habitat) have published information on recent innovations in building materials and technologies,18 local research and development institutions have often been unable to disseminate this information to local producers on a wide basis and to demonstrate their viability on an adequate scale. Secondly, with very little risk-capital at their disposal, small producers are generally unwilling to venture into market uncertainties. Also, with few exceptions, governments have been unable to provide essential industrial extension services (e.g., feasibility studies, access to credit, import of equipment, training etc.) to the domestic building-materials industry to facilitate the acquisition of new technologies.

D. Structural constraints
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35. Productivity improvement in the building-materials industry is also hampered by the disjointed manner in which the industry functions. There is little interaction between modern large-scale enterprises and the vast array of small-scale producers even though much scope remains for intra-industry transfer of technology, managerial expertise and skills. The few examples of such arrangements (e.g., extraction and supply of clay to brick manufacturers) mostly relate to the supply of raw materials to producers and do not contribute to any technology diffusion in the industry. Vertical integration of the industry through strengthening linkages between the modem sector and the small-scale enterprises, through such mechanisms as sub-contracting arrangements, could go a long way to improving the overall productivity of the industry.

36. The small-scale sector of the industry also suffers from the lack of “horizontal integration” through industrial cooperatives, producers' associations etc., which could promote collective action at the local level to overcome many problems. For example, cooperatives of local brickmakers can ease the burden of individual enterprises in procuring machinery and equipment, can set up common facilities for repair and servicing of equipment, and help in the procurement of raw materials and of credit from financial institutions. However, industrial extension services provided by State agencies seldom promote such horizontal integration through specific support schemes.

E. User prejudices
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37. Another important reason for the high prices' of traditional building materials is the lack of suitable alternatives to substitute for these materials. Where such substitutes exist, either production systems for such materials are not well established so as to ensure an adequate supply of such alternative materials of consistant quality, or these materials do not find acceptance by end-users or regulatory authorities. For example, production technologies for alternative binders such as lime and pozzolana that can replace cement is most applications are already available in many developing countries but they have not found wide-scale use because of user prejudices. Few government housing projects use these binders to demonstrate their cost-effectiveness vis-à-vis cement. Similarly, a variety of earth-based technologies is available to replace bricks and concrete blocks, but after years of research and development these technologies still remain confined to a few, often unimaginative and poorly organized demonstration projects that fail to inspire the confidence of private house-builders.

38. The lack of appropriate standards for these alternative materials is a major stumbling block to their wide-scale adoption by the housing market. In the absence of such standards, these materials are seldom included in specifications for government housing projects which continue to remain biased towards import-intensive, costlier building materials. The inflexibility of existing building regulations is another barrier to the increased utilization of these alternative building materials in shelter production. For example, the introduction of a new and innovative building material like the fibre-concrete roofing tile has been delayed by several years in many African and Latin American countries because of restrictive building bye-laws.

F. Distribution and marketing problems
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39. The retail price is what the house-builder pays for building materials. Transport and distribution costs often significantly affect the retail price of a building material. Usually, the larger the scale of production, the longer is the distribution route and the greater the cost for transporting and distributing the material to the end-user. In developing countries, especially in sub-Saharan Africa, distribution costs can be disproportionately high because of run-down infrastructural facilities and high trucking costs. For example, in the United Republic of Tanzania, the price of cement in a remote location is seven times the ex-factory price. Small-scale producers, specially micro-enterprises operating in the informal sector, make a particularly valuable contribution to the supply of low-cost building materials to low-income house-builders. Their strength, essentially, lies in keeping overheads and distribution costs low.

40. The retail price is also affected by handling costs and by profit margins retained at intermediate levels of transaction before reaching the end-user. Even though, lately, initiatives have been taken by government agencies in some developing countries to set up local-level, small-scale production units to supply building elements and products to low-income house-builders at “fair prices”, much more needs to be done to improve current practices of distribution and marketing of building materials, which are responsible for significantly increasing the prices of materials by the time they reach end-users.

G. Adverse policy environment
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41. Government policy sets the economic environment in which the building-materials sector operates. The growth and functioning of the sector is often hampered by inadequate recognition of and support for its needs, and in some cases by policies and regulations which clearly inhibit its development. Seldom is there a national policy, specifically addressing the needs of the building-materials sector. There is frequently a complete lack of coordination at governmental level, with different departments having separate, uncoordinated policies. Typically, housing is the responsibility of one ministry, industry or another, while trade and import licenses, granting of mineral extraction permits, energy and finance are each dealt with by separate departments. Local authorities, public works departments and government research and standards agencies are also involved in matters concerning building-materials development. Because housing is not seen as their responsibility, makers of national trade and industry policies rarely give adequate priority to the building-materials sector. Likewise, national energy policies rarely contain provisions for meeting the specific requirements of the building-materials sector. Tax incentives are seldom given to encourage the manufacturers of new and innovative building materials, especially those using agricultural and industrial wastes and energy-efficient technologies.

42. Also, national planning bodies rarely make any demand projections for building materials even through input-output and regression models are available to forecast the demand for building materials in a sufficiently disaggregated manner.19 The inevitable result is that a spurt in public works activities in a region creates an immediate shortage of building materials with soaring prices. Individual house-builders are most affected by such price fluctuations. Through forward planning and coordinated action, governments at national and local level can do much to avoid such price fluctuations, by taking adequate supply management measures.

43. Frequently, governments exercise considerable indirect control over the development of building materials through building regulations, codes and standards. Building regulations govern what may or may not be built in certain areas, and often prohibit the use of certain materials as not durable enough, for instance, earth building, even when upgraded or stabilized technologies are used. New or innovative materials, for which standards do not exist, are often not used in government projects, and are unacceptable to lending agencies. Thus, the lack of recognition of new or innovative materials in regulations, codes and standards inhibits their diffusion and application.

44. Pricing and distribution control of essential building materials such as cement are often practised in developing countries. The intention is to promote regional development by reducing the price differential between the factory and the point of use. Yet this can have an adverse effect on small-scale producers who can establish production from local materials helping dispersal of production facilities and reduction in distribution costs. The abolition, in 1982, of freight equalization charges for cement in India gave small producers a crucial cost advantage over cement produced in conventional large plants, providing much needed stimulus to the mini-cement technology.20
III. New Challenges and Opportunities
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45. The increasing urbanization and industrialization in developing countries, and the global commitment to facilitate adequate shelter for all by the year 2000, require, first and foremost, an assured supply of building materials that are durable and affordable. Yet sustaining these development initiatives poses many new challenges. The fact that non-renewable resources are in limited supply and that even renewable resources can only be replenished by nature over time imposes limits on the pace of consumption of natural resources, underscoring the need to conserve and reuse every possible resource. Recognizing this concern, UNCED considered the promotion of a sustainable construction industry as a distinct programme area in Agenda 21, recommending that all countries should adopt policies and technologies to enable the construction sector to meet human settlements development goals in a sustainable manner.21
46. The principal challenge for the building-materials industry is, then, to achieve more while using less, and here technology can play a crucial role by drawing upon the national-resource base in an efficient and sustainable manner. Appropriate technologies will differ from country to country depending on their natural-resource endowment, available skills and the socio-cultural context. The use of many traditional materials and techniques that have stood the test of time and are in harmony with the environment needs to be encouraged and supported with renewed vigour (see box 2). At the same time, enormous advances in housing and building-materials technologies will be required to meet the growing challenge of urbanization. Fortunately, there are already many new technological opportunities available or under development – for materials production, for recycling and use of waste materials, for energy conservation, for pollution control – which together would go a long way towards providing for a more sustainable habitat.22 These need to be evaluated, improved and put to work.

Box 2. The use of bamboo in low-cost housing construction in Costa Rica

The national bamboo project in Costa Rica is a remarkable effort to revive the use of a traditional material and technique to provide cost-effective housing. With financial and technical resources provided by the Government of Costa Rica, the Government of Netherlands, the Banco Centroamericano de Integración Económica, the United Nations Development Programme, the United Nations Centre for Human Settlements (Habitat) and the International Labour Organisation, the project focuses on the production of bamboo as a building material for housing, bamboo planting for afforestation, training in skills for bamboo construction and demonstration housing projects.

Phase 1 (1988-1991) of the project managed to bring construction costs of bamboo housing units well below the least expensive completed unit available on the market, making it the most attractive option for the majority of low-income families in the country. Large-scale cultivation and the establishment of small production units for building components in rural areas are expected to generate major employment opportunities as production expands. This will also reduce the use of wood for housing construction, limiting environmental degradation.

The excellent seismic-resistant qualities of bamboo structures were dramatically demonstrated in April 1991 when a powerful earthquake caused widespread damage to houses in Costa Rica leaving the 30 units built by the project in the affected area undamaged. The Government of the Netherlands is now providing emergency aid for reconstruction using bamboo.

In the second phase of the project which started in January 1992, reforestation with bamboo is expected to allow the construction of 7000 houses per year after 1995. The expertise of the project is now widely sought in the Latin American region where interest in bamboo technology is steadily growing.



Source: United Nations Centre for Human Settlements (Habitat); UNCHS Habitat News, vol. 12, No. 2 (August 1990), pp. 17-18, and vol. 14, No. 1 (April 1992), pp. 23-24.
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A. New materials and techniques
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47. Research carried out over the last 20 years in industrial and building research institutions worldwide have led to the development of a range of new building materials and techniques which can be produced entirely from local resources, using simple, small-scale technologies and adapted to local building traditions. Among the more promising developments are the following.

1. Innovations in soil-construction

48. In recent years, new and innovative techniques have been developed for the production of high-quality, low-cost blocks made from earth using a stabilizer, such as a small amount of cement or lime, to make it strong, durable and impervious to water. The United Nations Centre for Human Settlements (Habitat) and appropriate technology development organizations such as the International Centre for Earth Construction (CRATerre), as well as a number of building research institutions in developing countries, have actively promoted wide-scale production and use of stabilized-soil blocks as a cost-effective alternative to burnt-clay bricks and concrete blocks. The process of making stabilized-soil blocks is not complicated and can be done on a small-scale with simple hand-operated block-presses using a wide range of soil types. A variety of block-presses are now available worldwide and many developing countries have started manufacturing them locally.

2. Fibre-concrete roofing

49. Tried and tested production techniques and equipment are widely available for the small-scale manufacture of fibre-concrete roofing tiles, using simple locally-made equipment, requiring little energy and largely unskilled labour, and offering- both cost-effectiveness and durability. Fibres from a wide range of locally-available plants (such as sisal and coconut) can be used. The feasibility of fibre-concrete roofing has been demonstrated successfully in more than 70 countries covering more than 2.5 million square metres of roofing area.

3. Ferro-cement products

50. A wide range of low-cost, efficient, building elements such as ferro-cement rafters, doors, water tanks, and toilet units have been developed in many countries, notably in China, Egypt, India and Kenya. These are increasingly proving to be cost-effective with the rising prices and the scarcity of timber. Ferro-cement elements are especially suited to conditions where rapid and repetitive construction is required, for example, in post-disaster reconstruction.

4. Small-scale production of cement and alternative binders

51. A new generation of production plants is now in operation in China and India. These produce cement of a quality identical to those produced in conventional large-scale factories, but at scales as low as 20 tons per day. These plants can use small, local raw material deposits to provide for a local market, can be brought into production rapidly, and involve a level of investment which can be afforded by local entrepreneurs. In 1990, more than 50 per cent of China's and about 10 per cent of India's cement production was from mini-cement plants. Mini-cement plants can quickly expand the domestic cement-production capacity in many developing countries.

52. Similarly, vertical-shaft lime-kiln technology offers the possibility of producing consistently high-quality building lime which can replace cement in many applications. A variety of pozzolanic additives, such as fly-ash from power stations and rice-husk ash, among others, are available which can reduce cement consumption.

5. Thermoplastics

53. Thermoplastics have gained acceptance as a building material in many countries. In water supplies and as electrical conduits, PVC pipes have replaced metallic pipes with significant savings in cost. Plastic fittings are increasingly replacing brass and gunmetal fittings. Similarly, PVC water-storage tanks have proved to be a cost-effective alternative to masonry and steel storage tanks. Plastics are also being employed in door and window frames, as roofing sheets, and as a waterproofing material. Favourable government policies and suitable incentives can significantly improve the domestic production capacity of building materials using thermoplastics and further reduce the cost of these materials.

B. Reuse of waste materials
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54. One of the greatest technological opportunities available to building-materials industries is their potential to incorporate wastes from agriculture and industry, both as raw materials and as fuel substitutes, thus simultaneously reducing pollution and the need for the extraction of new raw materials.

55. Blast-furnace slag and fly-ash from coal-fired power stations can be incorporated into cement production. This is being done in some countries but the extent of this use can be significantly increased. Likewise, more steel scrap can be reprocessed locally in mini-mills to produce reinforcing bars. Among many other opportunities, phospho-gypsum can be produced as a by-product of fertilizer manufacture; sulphur removed from chimney stacks can be used for producing sulphur blocks; and alumina “red mud” can be used both in block production and cement. The utilization of these industrial wastes can also help control environmental pollution.

56. Timber wastes and agricultural wastes can be processed and to form building boards. The residues from rice processing and palm-nut processing, and coconut and groundnut residues are all materials which can be used as fuels in brick-burning and time-burning. The ash from many agricultural residues also has pozzolanic properties making it suitable for incorporation into lime-pozzolana cements. Almost all non-hazardous industrial waste can be used as an aggregate in concrete production, as shown in box 3.

Box 3. Building materials from wastes

	Building material 
	Wastes as raw material

	1. Bricks/blocks 
	Wastes and mine tailings; fly-ash, alumina "red mud"; colliery waste

	2. Binders from industrial wastes 
	Industrial wastes, fly-ash, "red-mud", lime sludge, phospho-gypsum, rice husk ash etc

	3. Light-weight aggregates 
	Fly-ash; slate waste; laterite slags; mineral wastes and tailings




Source: Gupta, T.N., "Technology delivery for the modernisation of the building materials industry in developing countries" (unpublished draft report prepared for the United Nations Centre for Human Settlements (Habitat), August 1992).
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C. Improving energy efficiency
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57. Energy is both one of the most costly inputs to building-materials industries and the source of most of their polluting effects. Improving energy-efficiency throughout the overall housing production and utilization cycle is thus one of the most urgent tasks to be addressed. This will call for the efficient use of energy-intensive materials, greater use of less-low-energy materials, improving the energy efficiency of production processes and increasing the use of recycling and reuse of materials.

58. As the costs of building materials rise in relation to people's income, the trend towards the more efficient use of energy-intensive materials is already receiving increasing attention. The trend is beneficial in terms of, energy-efficiency but safety and climatic protection must, be borne in mind. In many instances, it is possible to reduce the material content of buildings without compromising standards: solid masonry walls can be replaced by cavity walls or buttressed walls, solid concrete slabs by ribbed slabs, and timber beams by, lightweight trusses. The use of lightweight insulating materials provides climatic protection at low energy cost.

59. The materials used for small buildings differ very widely in terms: of the energy content required to manufacture them, and savings can often be made by an appropriate- selection of materials without reducing standards. Unfortunately, the least-energy-intensive solutions are generally those involving timber, which is becoming increasingly scarce. However, secondary species of timber available from managed forests such as rubber and coconut, among others, can provide a sustainable source of supply. Technologies for protection against biodegradation and to ensure dimensional stability of these species are already available and cost-effective. Also, new lightweight or hollow blocks, fibre-concrete products and other composites can save energy compared with more conventional products.

60. Contrary to popular misconceptions, there are many ways to improve the energy-efficiency of small-scale production processes. For example, considerable energy savings in brick manufacture can be achieved by using continuous kilns instead of intermittent ones. The use of waste heat from the kiln in the initial drying of bricks can result in additional energy savings. Gasifiers can also improve the energy-efficiency of traditional fuels. Even waste engine oil can be used as a viable alternative fuel in some cases, as has been successfully demonstrated in the United Republic of Tanzania.23
D. Arresting environmental degradation
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61. Building-materials industries are recognized as an important source of environmental stress. In many areas conflicts are already evident. The utilization of timber for local building purposes is contributing – even though to a small extent – to the loss of natural forests in many countries. The extraction of sand and gravel from river beds and beaches can have very serious environmental consequences, increasing soil erosion. This is being resisted by civic groups. In Mauritius, the Government is involved in attempts to protect natural beaches against exploitation by sand-extraction companies. In many countries it has become necessary to restrict the removal of topsoil for use in brick manufacture. In both India and Sri Lanka, degradation of the coastal environment has necessitated restrictions on the removal of coral and shells for the production of building lime. Wildlife habitats and waterlands often need protection from uncontrolled removal of materials for the building industry. In Accra, Ghana, efforts are being made to stop quarrying operations within the city to minimize environmental hazards associated with blasting. The continued and growing extraction of mineral and organic resources for building materials is essential for urban growth and rural development, but it needs to be regulated and its impact needs to be minimized.

62. Another environmental stress associated with building-materials production is the air pollution caused. Many building-materials industries involve firing or other processes which release pollutants into the atmosphere. The excessive dependence of building-materials industries on the use of firewood in developing countries adds significantly to carbon dioxide emissions and the production of “greenhouse gases”. The use of alternative locally-available fuels, e.g., rice husks, and the promotion of gasifiers would not only improve the energy-efficiency of the production processes but would also reduce “greenhouse gas” pollutants. Most serious to the health of the local community is suspended particulate matter (SPM) – soot, dust and fibres. The primary source of SPM is the burning of fossil fuels, but there are additional particulate sources deriving from several building-materials industries. Woodworking industries, and cement and lime production are all potential generators of dust and fibre unless abatement methods are used. A second serious source of pollution is sulphur dioxide. This also arises in the production of building materials, particularly in the burning of high-sulphur coal or oil. International standards define acceptable levels of both SPM and sulphur dioxide, but these are already exceeded is many cities: 530 million urban dwellers are exposed to unacceptable levels of SPM and 737 million to unacceptable levels of sulphur dioxide.24 Output of nitrogen oxides from fuel-burning is another growing menace. It will be vital for future building-materials industries not to add to these pollution levels. Abatement technologies to achieve this are already available.

63. At a larger scale, all those industries which burn fossil fuels produce carbon dioxide and other “greenhouse gases” which contribute to the process of global warming; and the production of cement and lime also produces additional carbon dioxide from the conversion of calcium carbonate. This also needs to be controlled, partly through switching to cleaner fuels, but mainly through improving energy-efficiency is the production processes.

64. There are many technologies available for improving the energy-efficiency of materials-production processes. Continuous rather than intermittent processes for the production of burnt-clay bricks and tiles and lime-burning are available which dramatically reduce energy requirements; there are still many old cement plants in operation, worldwide, which use the energy-wasteful wet process; solar energy can often replace fossil fuel in drying processes, particularly in small-scale operations. There are also many fuel substitutions possible which will locally relieve pressure on premium fuels, e.g., the use of agricultural; domestic or industrial wastes.

E. Transfer and diffusion of appropriate technologies
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65. With technological changes and development taking place very rapidly all over the world, an important challenge is to ensure a rapid transfer and diffusion of appropriate technologies to the building-materials industry. This will require strengthening the capacity of developing countries to select and acquire the technologies most appropriate to them. Capacity-building in this area will need to concentrate on: (a) the availability of information on alternative technologies; and (b) improving the accessibility of local industries to such information. Regional networks can help in the exchange of information on new and innovative technologies at little cost to recipients. In recent years, some important regional networking initiatives have been taken by the United Nations system. Notable among these is the collaborative effort of UNCHS (Habitat) and the Commonwealth Science Council to establish a Network of African Countries on Local Building Materials and Technologies (see box 4). The "twinning" of institutions in developing countries with similar institutions in industrialized countries is another technical assistance delivery system that can help to transfer know-how, train staff and build technology management capabilities in developing countries.

Box 4. Network of African Countries on Local Building Materials and Technologies

In 1985, the Network of African Countries on Local Building Materials and Technologies started with a workshop jointly organized by UNCHS (Habitat) and the Commonwealth Science Council in Kampala, Uganda, and attended by 11 countries - Cyprus, Ghana, Kenya, Malawi, Malta, Mauritius, Nigeria, Sierra Leone, Uganda, the United Republic of Tanzania. and Zimbabwe. Over the years, the Network has disseminated technical information in countries in the region through its bi-annual Journal of the Network of African Countries on Local Building Materials and Technologies.

Information for the Journal is provided by national coordinators and other sources, for review, assessment and processing by UNCHS (Habitat) so that the information provided fits into a strategy of ensuring the flow of general technical information among countries in the region, but, more importantly, filling information gaps with a view to strengthening domestic technological capacity. Using guidelines provided by UNCHS (Habitat), each national coordinator collects nationwide data on a comprehensive range of issues such as: (a) research and development activities; (b) actual production of selected low-cost building materials; (c) standards and specifications of local building materials; (d) manufacture of machinery and equipment for the production of building materials; (e) use of local materials in construction; and (f) institutional support and policy issues. In each issue of the Journal, one or two themes are featured covering suitable information on low-cost building materials and technologies from within or outside the African region.

Several international organizations, notably, the Economic Commission for Africa, Shelter Afrique, Appropriate Technology International, German Appropriate Technology Exchange, Swiss Centre for Appropriate Technology and the Intermediate Technology Development Group have expressed their interest in the Network and its Journal for disseminating information on new and appropriate technologies among the countries of the African region.
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66. Past attempts at technological transfer through imports of large-scale technologies have not yielded the desired results (see paragraph 31). These attempts have also bypassed the small-scale sector which is the main supplier of building materials to the common house-builder. There is, therefore, an urgent need to look for new and innovative modes of technology transfer based on a clear understanding of local needs and abilities, and able to reach the “grassroots level”. One such innovative model for the diffusion of appropriate technologies to small-scale and informal-sector producers in the building-materials industry comes from the Building Centres Movement in India (see box 5). Such building centres provide an integrated development, production and marketing package for cost-effective building materials, using a mix of traditional and new techniques rooted in local culture. By providing support to this Movement that has now spread to 25 states through 105 functional centres (with 175 additional centres being set up), the central and state governments have found an appropriate mechanism to speed the pace of house-building using local resources and mobilizing local initiatives in the true spirit of the enabling approach promoted by the Global Strategy for Shelter.25
Box 5. The Building Centres Movement in India

The first building centre was launched in 1986 in Quilon, Kerala. Its aim was to disseminate innovative building-materials production techniques through the training of artisans and unemployed youth, for use in meeting the state's massive housing needs swelled by the impact of recent natural disasters.

Under the guidance of a dynamic district administrator, the Nirmithi Kendra (Building Centre) - a community-based, non-government organization (NGO) - created a movement for the rapid production of building components such as ferro-cement rafters, funicular shells, filler slab roofing, plate-floors, rubble filler blocks and soil-stabilized pressed blocks, among others, to replace cement and its dwindling supplies of timber. The Kendra also undertook construction and upgrading of housing, flood shelters, water tanks and wells - all at much lower costs. The Movement demonstrated the cost-effectiveness and aesthetic qualities of local materials and techniques, some of which were nearly lost to local artisans. In a few years, thousands of artisans - both men and women = have been trained in 14 district centres, set up on a similar model, and many now operate independently. The young artisans trained in these centres have become agents for change. The Kerala State Government has supported this initiative by awarding contracts for numerous high-visibility government projects to the Centre.

In 1988, following the success of the Kerala initiative, the Government of India decided to support the establishment of building centres throughout the country with the following aims:

· (a) Technology transfer "from lab to land" by disseminating information on cost-effective technologies in urban and rural areas; 

· (b) Training of artisans, professionals and entrepreneurs in the production and use of cost-effective building-material techniques using local resources; 

· (c) Production of building materials based on local material and waste resources; 

· (d) Creating a pool of trained construction workers in local communities to meet the need for housing infrastructure and community building. 

By 1992, under the guidance and support of the Ministry of Urban Development and of the Housing and Urban Development Corporation, 280 centres had been identified all over the country, 105 of which were already functional. They follow different models - some are led by government initiative, others by NGOs - and they promote different technologies in response to local resources. Some emphasise production, some entrepreneur training, some artisan training. The Rajasthan model emphasises entrepreneur training, providing a market for what is produced by buying the components for use in the housing projects of the Rajasthan Housing Board. A highly dedicated professional group in Auroville Building Centre is promoting vaulted earth-based construction and a range of ferro-cement products. In Andhra Pradesh, trainee artisans not only produce materials, but also assist villagers in the construction of their houses. Building centres with similar aims have also been set up by NGOs, a construction worker's cooperative and a school of architecture. The Building Centre in Delhi trains young architects on new and innovative building products and systems and deploys them to set up building centres in places like Manipur, Sikkim, and the Andaman and Nicobar Islands.



Source: Suresh, V., "Techno-financing issues in the building materials sector for housing delivery in the Asian region", (unpublished draft report prepared for the United Nations Centre for Human Settlements (Habitat), August 1992).
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67. Another notable approach to technology transfer and diffusion to small-scale producers of building materials comes from appropriate technology development organizations (ATDOs). Essentially non-governmental in nature, these organizations offer local entrepreneurs technical assistance ranging from providing information on appropriate technologies to consultancy services, training and marketing support. For example, the Intermediate Technology Development Group, based in the United Kingdom, in 1982 supported a project to upgrade small brickworks in Western Kenya by licensing a local private enterprise to manufacture the equipment designed in the United Kingdom.26 ATDOs have played a significant role in the wide-scale diffusion of fibre-concrete roofing technologies in Africa and low-cost alternative binders in Latin America.

68. The significance of the approach followed by ATDOs lies in their role as a facilitator, first understanding local needs, problems and opportunities, then providing sustained support to small producers in acquiring the technology, and finally withdrawing from the scene once the viability of the technology is established. Government agencies engaged in the transfer and diffusion of technologies to the building-materials sector, especially the research and development organizations, as well as the industrial extension services agencies can draw useful lessons from this approach.

69. Yet another technology transfer mechanism that deserves special mention is promoted by the Swedish Sister Industries Programme and involves the transfer of appropriate technologies from a small industry in a developed country to a small industry in a developing country. Jointly supervised by the Swedish International Development Agency and a State agency of the recipient country, the Programme identifies products and technologies required by the recipient country, selects enterprises in both countries, provides financial support and infrastructure and monitors the transfer of technology. The Sister Industry Programme has made a significant contribution to the development of local technological capability of the building-materials industry in the United Republic of Tanzania.27
F. Community participation and enhancing the role of women
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70. As the building industry faces new challenges in sustaining its growth, new opportunities emerge. One of the most significant is the growing awareness that the pervasive demand for materials for housing can be met only through the effective involvement of communities in both off-site and on-site production, in partnership with local agencies and the private sector. Positive experiences in encouraging local initiatives by community-based groups and non-governmental organizations (NGOs) in the local production of building materials have taken place in several countries, e.g., in Brazil, Jamaica, the Philippines and Zambia.28 They have demonstrated the many advantages and social opportunities such an approach can provide to marginalized groups by mobilizing the skills and financial resources of the community, generating income and employment opportunities, and giving the community an experience of participating in wider decision-making.

71. The experience of community participation in the production of building materials has, however, shown the need for promoting a flexible approach by agencies supporting such initiatives. In some cases, informal groups not registered as cooperatives can achieve a great deal without trying to conform to a rigid model. In other situations, direct government support in the form of land, finance and training may be important in stimulating community initiative. The former approach has been successfully tried in the Pulpogan project in the Philippines, while the Building Centre Movement, referred to earlier, demonstrates a good example of the latter approach.

72. Women are both primary users of housing and also a great potential human resource in the building industry. There are many successful examples of women's cooperatives in the manufacture of building materials. For example, blockmaking operations in Ghana are largely managed by women, and in Zimbabwe the rural brickmaking industry is dominated by women. Orientation and awareness-raising programmes and training projects set up to increase the number of women entering the construction industry and to provide them with craft skills have been found to be successful in a number of countries. In Mozambique, the International Year of Shelter for the Homeless Trust and War on Want are actively promoting the development of carpentry and ceramic cooperatives run by women. Women are in many cases successful entrepreneurs in building-materials production (see box 6).

Box 6. Kabiro and Dandora womens' self-help groups, Kenya

The Kabiro Womens' Group located in the western suburbs of Nairobi is registered with the Ministry of Culture and Social Services as a local self-help group. The group of 70 women has divided itself into seven subgroups of 10 and produces building blocks on a rotating basis, i.e., every subgroup works only once a week in block-making.

The Dandora group is located in a densely populated low-income housing area of Nairobi. Consisting of 38 women, the group carries out block-making operations on a plot of about one acre. The group purchased a second-hand block-making machine through contributions of KSh.100 from each member. Since its formation in 1985, the group has managed to obtain a grant of land, built a small storage shed and a temporary cover for concrete-block curing, and acquired various sundry items to support production. The group works on an almost full-time basis, with subgroups of seven women each operating daily shifts on a rotational basis.

Lessons-
The Kabiro and Dandora groups have a number of similar features such as: (a) both groups are in formal existence; (b) when a woman is absent for personal reasons her family may substitute for her in production activities; (c) identical machines are used in making blocks; (d) both groups are grappling with the demands of an industrial activity on a part-time basis, whilst being mothers and housewives at the same time.

The production of building materials seems to be a good opportunity for women to move into non-traditional industrial operations. Whilst women in Africa have often practised group or communal activities, industrial production demands regular attendance at fixed times and some commitment to abandon other tasks in favour of the production unit. There are signs that women are rapidly adapting to new life-styles demanded by these non-traditional activities.



Source: Source: United Nations Centre for Human Settlements (Habitat), Case Study of Women Block Makers in Kenya (Nairobi, 1988) (HS/08/86-20E).
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73. There is, however, a need for a substantially larger action programme to increase the participation of women at all levels of the construction sector. Training programmes, employment arrangements and financing opportunities specifically oriented to women's needs will be required, coupled with general awareness campaigns to change attitudes among both women and men in favour of a greater role for women. There are many existing models of such programmes. One successful recent example was in Zimbabwe.29
IV. An Operational Strategy for the Development of the Building Materials Sector
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A. Rationale
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74. In 1988, the General Assembly of the United Nations adopted the Global Strategy for Shelter to the Year 2000. This recognized that special actions would be needed to support the local production and use of building materials. The rationale for an operational strategy, global in character, for the building materials sector is that:

· (a) The problem of enhancing building-materials supply to meet housing need is common to all countries; 

· (b) There are some common principles which underlie country-specific actions and some policies and approaches which can be adopted by all countries; 

· (c) To solve the problem will demand coordinated action, both among developing countries and between developing and industrialized countries. 

B. Objectives
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75. The overall objective of the operational strategy is to facilitate the achievement of adequate shelter for all by the year 2000. The specific objective is to facilitate the required supply of affordable building materials with minimum disruption to the global and local environment, respecting the need for acceptable standards of health and safety.

C. Principles
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76. National strategies for the building-materials sector should be based on the following principles.

1. Support enabling strategies

77. The national strategy should provide support to the “enabling strategies” for shelter provision which form the essential basis of the Global Strategy for Shelter. This means that the technologies and interventions adopted must be suitable to providing for housing programmes which are small in scale, locally determined, and locally managed: Though this does not necessarily imply that all building materials should be manufactured in this way, it does require that national. strategies for materials supply should be designed to support small-scale decentralized production of elements and components wherever possible. The strategy should also promote local initiatives in the production, distribution and use of building materials, enabling local communities to share in the responsibilities and benefits associated with the development of the building-materials sector.

2. Target the lowest income groups

78. The lowest income groups are most in need of assistance in shelter provision. Activities must, therefore, be targeted specifically towards the needs of those currently living in urban slums and squatter settlements, and in substandard rural dwellings. This will have ramifications on the choice of materials and technologies to be supported on a priority basis. It must be acknowledged also, however, that these are not the only groups short of affordable building materials.

3. Act to increase contributions of both large- and small-scale sectors

79. Increasing the output of the small-scale building-materials sector will be a vital element of national strategies, because small-scale production processes tend to involve less capital, and generate more employment. They can also be established close to the point of use, and minimize dependence on external capital and technology. But many small-scale processes depend on inputs (steel, cement etc.), which are manufactured exclusively, or more efficiently, in the large-scale sector. Thus increasing the supply of these materials also is essential for the development of the building-materials sector, as a whole.

4. Understand and minimize environmental impact

80. Adequate shelter for all will demand enormous increases in the quantities of raw materials, both mineral and organic, required to be extracted and processed. Careful consideration will need to be given, in formulating national and local strategies, to the environmental impacts of this extraction on forest resources, the natural landscape, and on levels of air and water pollution. Low-energy materials should be chosen wherever possible. Increasingly, energy-efficient processing technologies will need to be applied. The use of industrial and agricultural wastes as raw materials will need to be greatly increased. Reafforestation is crucial for maintaining timber supplies and protecting the land from large-scale deterioration.

5. Harness new technologies

81. To make more efficient use of local raw materials and energy sources, new technologies will be needed for production at all scales. National strategies should take account of the wide range of existing and innovative building-materials technologies available, and should create a positive climate for the introduction and rapid diffusion of new technologies appropriate to national resources. This will call for strengthening industrial extension services, financing measures, training programmes, marketing support,. and a variety of government policy actions.

6. Increase the contribution of women

82. The necessary increase in the supply of building materials will require a massive increase in the human resources devoted to it. Women can contribute significantly to construction and building-materials production, at both management and artisanal levels. Specific programmes will be needed for this purpose.

7. Support activities of the private, voluntary and informal sectors

83. In many countries, the bulk of small-scale building-materials production takes place in the informal sector using rudimentary and inefficient technology, and ignoring legislation governing formal-sector activities. National strategies should focus on upgrading and expanding the activity of the informal sector, and improving its productivity and financial viability, while limiting its uncontrolled environmental impact. National strategies, likewise, need to identify means to increase the role of the private sector in the production of building materials by creating an environment conducive to increased investment.

D. Country-level action
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84. To support its national strategy for shelter, each country will need to formulate its own plan for the-development of the building-materials sector. This will involve detailed studies to assess the effective demand for building materials, region by region, both for new shelter and for upgrading of existing shelter, and translation of this into expected requirements for raw materials and energy resources.

85. Government policies and actions should be oriented not so much to ensuring the supply of manufactured materials by directly establishing production plants in the State sector, as to enabling actions of private entrepreneurs, community groups and other actors in the building materials sector to meet the expected growth in demand by: (a) creating a supportive mechanism for the expansion of appropriate production; and (b) regulating these actions so that they do not have an unacceptable impact on natural resources or the environment. Three priority areas where governments should direct their attention are: (a) developing, transfering and diffusing new technologies; (b) creating a supportive policy environment; and (c) strengthening institutional support.

1. Developing, transferring and diffusing new technologies

86. Much of the expansion in the supply of building materials needed for the immediate future, especially for low-income housing, is likely to come from the extension of well-established technologies, such as cement production and roof-sheet production. There is considerable scope for expansion of production capacity in respect of sanitary hardware in developing countries, as already demonstrated by a number of countries. Serious constraints, however, already inhibit further expansion of many familiar technologies, timber and brickmaking particularly, and the new challenges of global and local environmental protection need to be faced. Thus, national strategies need to consider the means to bring about rapid change in the technologies in use for building, in order to (a) make better use of abundant mineral materials; (b) incorporate agricultural and industrial wastes; (c) save energy and reduce pollution; and (d) reduce impact on forest resources.

87. The principal actors in transferring and diffusing such technologies will, in the future, be private-sector companies, informal-sector producers and NGOs responding to demand. The principal actions which governments can most effectively take are in the areas of policy-making and institution-building to support this activity. Examples of such actions are described below.

2. Creating a supportive policy environment

88. Policies in many different areas of government will need to be reviewed and modified to support the building-materials industry. Three areas of particular importance are: (a) industrial and trade- policy; (b) energy and environmental policy; and (c) urban development policy. Improvement of policy coordination will also need special attention at both national and local levels.

89. Industrial and trade policy should focus on: (a) making available industrial infrastructure suitable for small enterprises; (b) improving access of small entrepreneurs to formal institutional credit and venture capital; (c) assisting small-scale manufacturers in gaining access to machinery, raw materials and fuel; (d) providing small-scale manufacturers with fiscal incentives such as tax concessions; (e) fostering links between small-scale manufacturers; (f) promoting international technology transfer arrangements for new and waste-minimizing technologies; (g) facilitating the preparation of standards and technical specifications for new and innovative low-cost materials; (h) examining existing price and distribution controls and eliminating them if they act as a disincentive to new investment; and (i) providing directives to the industry to ensure minimum health and safety standards in building products.

90. Energy and environmental policies should give special attention to: (a) promoting energy-efficient, clean technologies, and discouraging use of non-renewables and energy-intensive materials through economic instruments such as product charges; (b) removing distortions in the pricing structure (e.g., subsidies) that encourage use of non-renewables; (c) encouraging community afforestation schemes, commercial timber farming and the use of secondary timber species in construction; (d) protecting sensitive environments such as beaches and coastlines, wetlands and other wildlife habitats from uncontrolled exploitation; (e) imposing and enforcing air pollution controls in formal-sector operations to limit pollution emissions; and (f) requiring an environmental impact statement for establishing new production units.

91. Urban development policies should include in their purview: (a) identifying and setting aside land for extraction and processing of building materials; (b) removing building regulations at local-government level that inhibit the introduction of innovative technologies; (c) incorporating the use of new materials into urban development projects; and (d) promoting the activities of community groups or NGO activity in building materials production:

92. Implementation of a national strategy for the building-materials sector will involve many actors in the government, is the industry and in professional bodies. Coordination is required of policies relating to large- and small-scale industry, trade and technology imports, urban and rural housing, finance, energy and the environment. A carefully formulated system of policy coordination review groups and interdepartmental action plans will be needed to make the necessary changes (see box 7).

Box 7. Policy coordination in enhancing production of appropriate building materials

The task of coordinating the promotion of one building material, for example, the increased use of fly-ash -a waste material from coal-fired power stations - requires the involvement and coordinated action of a variety of government agencies such as:

Ministry of Energy. Promote changes in the production process of power plants to facilitate easy collection of fly-ash by building-materials producers;

Ministry of Environment and Pollution Control Boards. Introduce regulations to curb indiscriminate dumping of fly-ash and to limit the extraction of topsoil so as to encourage the use of fly-ash by brickmakers;

Ministry of Urban Development. Encourage State agencies to use materials based on fly-ash, incorporating fly-ash products in building codes; ensure certification of tested and approved products; publish project profiles on viable products for entrepreneurs, promote transfer of knowhow;

Ministries of Finance and Commerce. Provide fiscal concessions to products based on fly-ash and the required machinery; improve the access of entrepreneurs to investment capital;

State governments and local planning authority. Make available land for new enterprises on concessional terms, local tax concessions, electricity and other services;

Bureau of Standards. Formulate standards and introduce certification schemes.
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3. Strengthening institutional support

93. any national plan for the development of the building materials sector: (a) research and development organizations; (b) small industry development organizations; (c) financial institutions; and (d) building training/promotion organizations. Each will need to be strengthened to carry out its respective role as follows.

(a) Research and development organizations

94. Research and development efforts in the building-materials field have, in the past, concentrated on studies of national raw-material resources and laboratory studies of their potential for processing into building materials. To be fully effective in the support of national strategies, such institutions, where they exist, need to place increasing emphasis on their capability in commercializing new and innovative technologies by developing small-scale industrial processes, working with private-sector entrepreneurs to test these processes in real market situations, and licensing manufacturers to produce the equipment for setting up entrepreneurs in production.

95. In order to achieve this, national research organizations should give priority attention to: (a) creating, with international support where required, databases of appropriate building-materials technologies available worldwide and their sources; (b) adapting imported technologies to suit locally-available factor inputs; (e) investigating small-scale, traditional and informal building-materials production processes and finding ways to improve their efficiency and productivity; (d) investigating uses for industrial and agricultural wastes; (e) investigating energy saving and pollution abatement technologies; (f) preparing standards suited to the production of new and innovative building materials.

(b) Small industry development organizations

96. Small industry development organizations can provide industrial extension services vital to small-scale entrepreneurs, thus complementing the technical support provided by research and development institutions. They can be effective in implementing many of the needed industrial policy measures in support of small-scale building-materials industries mentioned earlier. In particular, their efforts should be directed to: (a) help in obtaining mining permits for raw materials; (b) provision of low-cost serviced industrial units or workshops for new enterprises; (c) promoting and supporting small-scale manufacturers' associations for particular products or materials; (d) keeping and updating technology profiles on different materials, including processes, equipment and identification of source of supply; (e) establishing entrepreneur training centres; (f) help in securing low-interest finance for new technology from banks, development finance institutions. and venture capital organizations; and (g) marketing assistance, for instance, through the establishment of building-materials “supermarkets”.

(c) Building centres: training-cum-promotion organizations

97. Much activity in the building materials sector takes place at a sub-industrial level through the work of individual artisans or groups of artisans. Activities such as the production of concrete blocks or stabilized-soil blocks, and the production of precast roof panels frequently take place at the construction site and utilize only small amounts of plant or equipment. Yet the quality and efficiency of these operations is crucial to improving the standards of building construction and. making effective use of scarce building-materials resources. This can be facilitated by building centres set up to provide such training, while simultaneously organizing the production of building elements and components in arrangement with public agencies and community groups. Such centres can facilitate wide-scale use of locally-produced materials and can create an awareness among users of the cost-effectiveness of alternative materials. This approach, which has been highly successful in India, offers an interesting model for the promotion of innovative building materials.

(d) Financial institutions

98. The entrepreneur needs both investment capital and working capital to establish production using a new technology or to upgrade existing, facilities: Financial institutions in the formal sector have so far played a very limited role to supporting the financing needs of small-and medium scale entrepreneurs in the industry. Given the scope of credit expansion offered. by the building-materials industry, there is a strong case for improving the access of credit to small entrepreneurs by reducing transaction costs and by introducing flexible collateral requirements. For example, group security schemes like the one introduced by the Grameen Bank in Bangladesh could provide much needed financial support to the informal sector engaged to brickmaking, lime-burning or in the production of soil-cement blocks.30
E. International action
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1. Cooperation among developing countries

99. The wide divergence of domestic technological capacities among developing countries and, at the same time, similarities of factor proportions in their production facilities, common problems faced by these countries as a result of exogenous economic factors, and the valuable experience gained by some of these countries in acquiring technology from the international market, provide for many opportunities for subregional cooperation. There are many existing mechanisms for such cooperation in existence, which need to be strengthened and should be effectively replicated elsewhere. Some of the most important areas where such cooperation should be enhanced are: (a) regional networks for the exchange of information relating to new technologies and materials; (b) development of common guidelines for the selection and acquisition of technologies from the international market, based on the shared experience of developing countries; (c) sharing of research, development and engineering facilities in regions and sub-regions to maximize the utilization of scarce skill and equipment; (d) sharing of expertise in raw materials prospecting, particularly between resource-surplus and resource-deficit countries; (e) developing regional and sub-regional standards and specifications for local building materials, to avoid repetitive national endeavour; and (f) the establishment of regional training programmes on small-scale building-materials production processes, also for the development of technical and management skills for men and women.

2. Cooperation between industrialized and developing countries

100. South-South cooperation will complement, but not replace North-South cooperation which can provide appropriately targeted development finance, improved technology, and technical expertise to help developing countries enhance their supply of appropriate building materials. Agenda 21, adopted by UNCED, calls on industrialized countries to make energy-efficient technologies more readily available. While the emphasis will be on the transfer of appropriate technologies to developing countries, attention needs to be given to building up domestic technological capacity in these countries. North-South collaboration, therefore, needs to increasingly focus on: (a) promoting the rapid transfer of newly developing technologies in building-materials production, especially those which involve energy reduction in existing processes, development of new low-energy materials and insulating materials, utilization of industrial and agricultural wastes, and pollution abatement; (b) helping to strengthen the design and engineering capabilities of national building research institutes in the areas of product and process development, pilot-plant studies and technology adaptation; (c) supporting the activities of national and international appropriate technology groups and other NGOs in the development, transfer and diffusion of cost-effective technologies; (d) promoting industry-to-industry links for small industries in the building-materials sector between industrialized and developing countries; and (e) encouraging the flow of development finance from bilateral and multilateral sources to human settlements projects in developing countries which incorporate building-materials production.

V. Points for Consideration
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101. The Commission may wish to consider the following points for discussion:

· (a) Can an improved supply of appropriate, cost-effective building materials for shelter production in developing countries be achieved by means of a strategy which: 

· (i) Supports the enabling concept for shelter production? 

· (ii) Targets the lowest income groups, on a priority basis? 

· (iii) Harnesses new technologies to improve productivity? 

· (iv) Minimizes the overall adverse environmental impact? 

· (v) Increases the contribution of local communities? 

· (vi) Encourages the participation of women? 

· (vii) Supports the activities of private and informal-sector producers? 

· (b) How can member governments facilitate an expansion in domestic capacity for the production of building materials, to achieve the goal of adequate shelter for all, by: 

· (i) Creating a favourable investment climate in the building-materials sector through necessary adjustments in industrial, trade, pricing and distribution policies, fiscal and other incentives, the introduction of flexible and forward-looking building standards and regulations, and effective policy coordination at all levels? 

· (ii) Strengthening industrial extension services to building-materials industries, especially those operating in the small-scale and informal sectors, with a view to improving their efficiency and productivity through improved access to new technologies, training, raw materials and markets? 

· (iii) Facilitating the access of the building-materials industry, especially small-scale producers, to formal institutional credit on flexible terms, to meet investment and working capital needs? 

· (iv) Promoting vertical and horizontal linkages among different constituents in the industry through such arrangements as sub-contracting, industrial cooperatives, producers' associations etc., so as to facilitate intra-industry sharing of technology and skills by large-, small- and micro-scale producers? 

· (v) Ensuring that increases in the production of building materials, both mineral and forest-based, do not create unacceptable damage to the environment or increase health-risks? 

· (c) How can the international community support national initiatives, in developing countries, to enhance, in a sustainable manner, the domestic capacity for the production of appropriate, cost-effective building materials by providing: 

· (i) Assistance in the rapid transfer of newly developing technologies for building-materials production, especially those which facilitate improvements in productivity, energy-reduction, waste-utilization and pollution abatement? 

· (ii) Assistance in the establishment of mechanisms, both among developing countries and between industrialized and developing countries, for the exchange of knowledge and experience in research and development, training and legislation, with a view to strengthening institutional support to the building-materials sector? 

· (iii) Assistance in increasing the flow of development finance, from bilateral and multilateral sources, for the speedy development of the building-materials sector in developing countries? 

· (iv) Support to the United Nations Centre for Human Settlements (Habitat) for dissemination of technological information, group training and organization of demonstration projects to promote new and innovative technologies with emphasis on improving productivity, increasing energy-efficiency and the minimization of adverse environmental impact? 
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