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Thel~urpose of this analytical ~ppraisal of the building materials 

industry in developing countries is to describe the actual and potential 

contributions of the industry to socio-economic growth, to identify 

constraints on the development of domestic industries in this sector and to 

suggest possible means of overcoaing chose obstacles. Implicit in this raison 

d'@tre is the belief that the building materials industry has a special role 

to play in development and that the suggestions made herein are realistic and 

realizable in the current coatext of development. The potential contributi~ns 

this ~ndustry can make to economic growth and to the sat~sfaction of human 

needs support our claim that planners should carefully consider this sector 

for state promotion. 

This study is to a large extent base~ ~n work prepared by a team of 

experts, headed by Professor Fred _ _!toave~~~~~h and including Professor 

Nazli Chourci, Professor Clifford Winston, all of H.l.T., and Professor 
~- - --- - - -- - -~ -

David Wneeler, Boston University. Also contributing to the report were -------
Ms. Maney Otis, Ms. Eileen Pollak, Ms. Patricia Vargas, Ms. Hagopian and 

Mr. Alexander Demacopoulos. Sections 3 through 5 of chapter 2 are based on a 

special analysis made by the UNCTAD secretariat for this study. UNIDO is 

gJ:ateful for these valuable contributions. 

The study will serve as background document to the First Consultation on 

the Building Materials Industry, Athens, 26 March to 30 March 1985. 

Additional background statistical information on the building materials 

industry is given in volume 11 of the study, to be issued at a later date. 
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1. INTRODUCTION 

Tite building materials industry is a construct, representing a group of 

industries whose products are inputs to the construction sector. As such, the 

economic contributions of the building materials industry is closel) linked to 

the construction industry, which consumes its products. For a list of sectors 

which produce building materials see table 1.1. This table provides a 

reference list stated in terms of the International Standard Industrial 

Classification and the Sta~dard International Trade Classification. Yet, 

because the manufacturers of these materials may also produce goods used by 

other sectors, factors outside the Lonstruction industry may shape the growth 

and vitality of the building materials industry. 

Tite linkages between this industry and other sectors in the national 

economy, as well as its potential to block or facilitate industrial growth and 

to provide jobs and better living conditions to large numters of people, make 

it a worthy target of development. Since the technologies of prod~ction in 

the building materials industry range from the rudimentary aaaptation of 

indigenous materials such as earth, to complex operations requiring 

substantial capital investment, this sector can play a central role in a wiae 

variety of development ~lans, each tailored to a unique set of national factor 

endowments. 

Titis study is intended to provide a description of the current status and 

possible future trends in the sector. It examines various possibilities for 

enhancing the contribution of the sector to economic development ana economic 

welfare in developing countries and contains recommendations for action. One 

particularly important theme of Luis report concerns the r~le that might be 

played by small scale facilities in the building materials industry in 

developing countries. It is in f~ct concluded that there exists much scope 

for increasing the role of the small scale operations in the building 

materials industry. 

Titis chapter will introduce the main argument of this report by 

describing in detail the current context of development and the way in wnich 

the economic conditions of this decade have shaped lhe priorities of 
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Table 1.1. Kain industrial sectors and trade categories 
relating to building aaterials 

Code Description 

SITC. Rev. 2 

241 
248 

248.1 
248.2 
248.3 

273 
533 

533.41 
533.42 
533.43 
533.51 
533.54 

634 
635.3 
641.6 

661 

661.1 
661.2 
661.3 
661.8 

662 
662.3 
662.4 

664 
664.4 
664.5 

664.6 
664.91 

672 

Vood in the rough 
Wood si•plf worked 
R~ilvar/tr...,ar sleepers 
Vood. coniferous 
Wood. no&-coniferous 
Stone. sand and gravel 
Pigments. paints. varnishes 
Water thinned paints 
Other paints and ena.els 
Pigments in p•iat or ena.el 
Prepared pigments. etc. 
Glazier•s puttr. etc. 
Veneers. plfWQOd. etc. 
Builders• carpentrr. etc. 
Building buard of wood pulp 
Li ... c ... nt and fabricated 

construction .. terials 
Li• 
Portland cement 
Building and 110DU11ental stone 
ConstrJction .. terials of 

asbestos-cement 
Claf 
Ref ractorf bricks 
Non-refractorf bricks 
Glau 
Glass: surface polished 
Glass: cast or rolled. 

unworked 
Glass br~cks. tiles. etc. 
Glass: cast. rolled. drawn 

or blown 
Ingots and otbe~ prlaarr foras 

of iron and steel 
673 Iron and steel: bars. rods, 

angles. shapes. sections 
673.3 Iron and steel: angles. 

sections. shapes. etc. 
674 Iron and stAel: universals. 

plates. sheets 
676 Rails and railwaf constructiou 

aaterials 
671 lrgn and steel: tubes. pipes. 

fittings 
ulZ.25 Tubes. pipes of copper 
612.26 Tubes. pipe fittings of copper 
614.21 Bars. rods. angles. shapes, 

sections. wire of wrought 
alualni1111 

614.22 Plat.es. sheets and strips of 
wrought alualniua 

614.25 Tub••· pipes. blanks, hollow 
bars of aluainiua 

614.26 Tube and pipe fittings of 
aluainiua 

691 Structures and parts of iron 
and st.eel 

694 Nails, screws, etc. of iron, 
steel or copper 

Group Description 

ISIC. Rev. 2 

2901 

3219 

3311 

3319 

3521 

3620 

3691 

3692 

3699 

3710 

3720 

3813 

3819 

Stone quarrring, clar. 
sand pits 

Banufacture of bard-surface 
floor coverings 

Sat11tills. planing aad 
other wood aills 

Banufacture of wood and 
cork products not 
classified elsewhere 

Banufacture of paints. var­
nishes. lacquers 

Banufacture of glass and 
glal!s products 

Banufactur .. of structural 
claf products 

Banufacture of c ... nt. li•. plaster 
Banufacture of non-metallic 

aineral products 
Iron and steel basic in­

dustries 
Non-ferrous aetal basic 

industries 
Banuf acture of structural 

•tal products 
Banufacture of fabricated 

•tal products except 
mchinerr 
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indu~trializing nations; this is necessary to prepare for the rest of the 

report, which attempts to show that the building materials sector can fulfil 

these objectives. Since this sector is not a distinct economic entity, it is 

also necessary to understand its place in the construction industry and the 

role of construction in the economy as a whole before proceeding to later 

chapters. 

With these two sections as background, chdpter l is concluded by 

sketchiny, the scope of the rest of the study. 

1.1 lbe context of development 

lbe severe recession which occurred on a global scale at the turn of the 

decade and brought the very rapid rise in commodity prices, of the last part 

of the previous decade, to an abrupt halt. Commodity prices actually fell 

sh~rply at the outset of the recession, and though the recession is no longer 

present on a global scale the rise in most commodity prices has been mcdest. 

They are in most instances at historically very low l!vels. Conanodity prices, 

measured in rerms of their purchasing power over the exports of developed 

country manufactures to developing countries, in many instances are lower 

today than they were in 1960. How long the present structure will last is 

uncertain. 

lb is problem is most serious for countries that depend heavily on primary 

conanodity exports. According to the World Bank, the per capita income of 

low-income African countries has fallen so steadily that it may be lower by 

the end of the 1980s than it was in 1960.l/ 

A further problem facing developing countries, and one shared by the 

developed countries, is the potential for gains in trade liberalization 

achieved during the Tokyo round of tariff negotiations to be neutralized by an 

increased protectionist sentiment arising as a result of protracted 

unemployment in many developed countries. 

1/ World Bank, World Development Report 1983, Washington, D.~ •• 1983, 
p. 2.-

I I I II I I I 
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The repercussions of deteriorating terms of trade have been felt acutely 

by :nany middle-income developing countries in their need to service their 

large foreign debts. 

Table 1.2 shows that the debt service ratios of oil importers and oil 

exp.>rters have increased to an average of 20 per cent in 1982. For the 

heaviest borrowers, t~e real figures are alarmingly higher. The debt service 

of 21 major borrowing c~untries soared from 50 per cent of ex~orts in 1979 to 

75 per cent in 1982.±/ 

Since more than half of the medium- and long-term debts of developing 

countries carry v&rj3ble interest rates, any change in international interest 

rates will significantly affect interest payments of those countries. The 

Economist estimated Lhat the most recent rise of one-half percentage point in 

the United States' prime rate (the fourth increase this year) added $US 800 

million to the annual interest bill of Latin America alone.11 

Many middle-income and poorer countries have been forced to pursue 

austerity policies, which restrict domestic spending, investments, and 

imports, and to divert to debt service capital that could otherwise have been 

used to underwrite development programmes. 

Twenty years of economic progress in Brazil, for example, have been 

halted by the country's large external debt, which has forced the government 

to institute stringent austerity measures. Where once the country experienced 

a high rate of growth in the production of building materials and the 

2/ Debt service includes interest on total external debt plus all 
maturing debt, including amortization of medium-and long-term debt and all 
short-term debt. The 21 countries include: Argentina, Brazil, Chile, 
Colombia, Ecuador, Mexico, Peru and Venezuela in Latin America; Indonesia, 
Republic of Korea, Malaysia, the Philippines, Taiwan Province of China .~nd 
Thailand in Asia; and Algeria, Egypt, Israel, the Ivory Coast, Morocco, 
Nigeria Mnd Turkey in the Middle East and Africa. Data are from Morgan 
Guaranty Trust Company of New York, World Financial Markets, February 1983, 
pp. 5-6. 

The Economist, "Banking on Latin America", 30 June 1984, p. 17. 

I I I II 



Table 1.2. Key indicators 1973-1982 (percentage1, in real vaiue1) 

Indicator 1973 1974 1975 1976 1977 1978 1979 1980 19bl 1982AI 

-
world trade growth 

(VO 1 Ull8) )!/ 12.5 ". 0 -4.0 11.5 ". 5 5.0 6.5 1.5 - -2.0 

Industrial countries 
CDP growth 6 •. 3 0.6 -0.7 5.1 3.6 3.9 3.2 1.3 1.0 -0.2 ,, 

3." 3.7 5.5 5.5 5." 5.1 5 .o 5.6 6.5 8.0 ' Un911Plopient 
tnflation rate 7.7 11.6 10.2 7.3 7." 7.3 7.3 8.8 8.6 7.5 VI 

Developing countries 
OU importers 

CDP growth 6.5 5.3 4 .o 5.3 5.6 6.6 4.2 5.0 2.2 2.0 
Debt service ratio£/ 12.6 11.4 13.3 12.6 12 7 15.7 14.7 13.9 16.6 21.5 

Oil ezportera!l' 
GDP growth 9.1 7.2 3.7 8.2 4.8 2.4 1. :l -1.3 1.5 1.9 
Debt service ratio 12.2 6.7 7.8 8." 11.1 1". 9 15.5 13.0 15.7 19.1 

~I B1tiuted. 
~I IllP data for 1973-1981; GATT data for 1982. 
s/ Service on aedlua- and long-term debt as a percentage of goods and servlce1. 
!I,/ Excludes the People'• Republic of China. 

Source: World Bank, ~g~ld ~exelol!ID•nt l•~~tt 1!1~. p. 1. 

' 
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construction of dams, roads, industri&l plants and housing, many companies 

have now been forced to cut prorluction seve~~ly or close entirely. Some 

engineering projects, W:1ich were la~gely financed by imported capital, have 

been suspended; nationai housing rrogramm~~. paid for by internal savings and 

a tax on employers, havt be~n choked off by the domestic recession.·~/ 

llle gloomy prospects for new coumercial borrowing by many developing 

countries will severely restrict their capacity to import the inputs they need 

for industrialization. While external finance accounts for only 13 per cent 

of total investment in developing countries, it permits imports of vital 

machinery, transport equipment, materials and technology.2/ 

Energy emerged as a major concern for developing countries following the 

first round of petroleum price increases in 1973-1974. The sudden and 

substantial increase in oil prices has not destabilized the developing world 

as badly as was feared. But the price of energy will exert a major influence 
6/ 

on strategies for industrialization until the end of the century.-

While energy price~ have stabilized in recent years it is widely expected 

that prices will rise in the future as demand grows and as petroleum reserves 

are depleted. llle International Development Strategy for the lllird 

Development Decade calls upon the international community to d~vote adequate 

financial and technical resources to the development of new and renewable 

sources of energy, and to conserve energy derived from hydrocarbons.I/ 

~I llle building materials industry in Brazil, a background paper 
prepared by Luiz Carlos Martins Bonilha, July 1984 (Microfiche No. 14070). 

51 World Bank, World Development ~eport 1982, Washington, D.C., 1982, 
p. 3.-

6/ Yearbook of National Accounts Statistics 1978, Volumes 1 and 2, New 
York,-1978, p. 5. 

7/ United Nations General Assembly, International development strategy 
for tiie Third United Nations Development neca<i'e (A/35/464), 23 October 1980, 
paragraphs 34 and 35. 

I II I I I I 
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From the above discussion of the current economic situation, it is clear 

that now is an appropriate time to examine the options available in the 

developing countries for adapting the building materials industry to the new 

circumstances~ While many of the ideas developed in this report are not new, 

it is useful to examine them specifically in relation to the building 

materials industry. One option which is examined is that of shifting 

production towards smaller scale operations which tend to be mere 

labour-intensiv~, less demanding of imported technology and more easily 

operated at near their design capacity. 

Construction is itself an industry which produces capilal goods. Capital 

goods provide a service over a long period of time and can be us~d :n the 

production of other goods. Obviously civil works such as dams, br~dges and 

roads are used to produce other goods. They, thus, directly raise 

productivity and so contribute to economic development. Housing provides a 

service which i~ typically consumed directly, though perh~ps nQt by the 

owner. Nevertheless, in most national income accounting systems home 

construction is considered part of investment just like roads or factories. 

The rationale for considering housing construction t~ be an investment 

expenditure is that housing creates income over a long period of time in the 

same way as building a factory creates income by increasing productive 

capacity. 

For an economy to experience increased activity in the construction 

industry means, other things being equal, that it must find the financing for 

this increased investment spending. To advocate increased output in the 

construction sector without addressing this fact would be pointless. This 

report, however, is concerned first with the building materials industry ano 

only incidentally with the construction industry. The expansion of the 

building materials industry, does not necedsarily imply expansion of the 

construction industry since the increased output can be used to replace 

•mported materials or can be exported. Also since one import~nt constraint on 

activity in the construction sector is the limited availability of foreign 

exchange to purchase imported builJing materials, the production of 

conscruction materials from indigenous materials can be very beneficial to 

expanding construction activity. As will be shown, the level of imports 
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contained in building materials supplied to the construction industry in 

developing countries is very high. It is argued here that it is too high in 

relation to "'1at makes the most economic sense in the present economic setting. 

In addition. since building materials are a large share of the total 

costs of the construction sector, any improvements in the local building 

materials sector will inevitably benefit the local construction industry. 

The building materials industry can be made more vigorous in developing 

countries, by which, in this report, is meant more labour-intensive, more 

reliant on locally available raw materials and more manageable {decentralized 

and simplified). 

In chapter 4 it will be seen that at least 40 per cent of the citizens of 

most developing nations are too poor to afford even the cheapest public 

housing offered in the formal market. In the current context of development, 

only the informal construction sector seems capable of providing shelter for 

these people. 'nlis capacity is based on the amenability of construction ~no 

building materials production to small-scale enterprises and the use of 

indigenous inputs, traditional techniques and high labour/capital ratios. 

This is dealt with in greate~ depth in chapter 4. To illustrate this 

assertion here, consider a case in point from Zambia as described in a working 

paper from the World Bank. 

The rapid urbanization of the city of Lusaka after Zambia achieved 

independence in 1964 led to a housing problem so serious that by 1974, half of 

the city was living in illegal, unsafe shantytowns. The government's housing 

policie& created only a small number of public units, and the~e were too 

expensive for most people. Increases in the price of oil and the ensuing 

global inflation eroded the new Zambian currency, and when the price of 

copper, which provided 45 per cent of the nation's revenues and 95 per cent of 

its foreign exchange, fell to a record low in the mid-1970s, the government 

was hard-pressed to continue even its minimal housing programmes. 



- 9 -

These pressures led to a new housing policy in ~.usaka, under which the 

government offered pl~ts of land equipped with basic services to low-income 

residents, who could purchase these sites and build hous~s on them. This 

s~lf-help project worked so well that by 1981, it had ad6ed 11,500 units to 

the city's stock of housirg (at one-t£ath the per-unit cost of the cheapest 

public housing) and had upgraded 20,000 others. The project gave the majority 

of its residents better access to water and garden plot."6 than they had before 

and integrated s~gnificant numbers of the urban poor into Lusaka's political 

and social systeu.... Many residents also were able to supplement their incomes 

by renting rooms in their new homes to single migrants. 

Since many residents hired workers from the informal sector to help build 

their homes, the project generated 8,000 person-months of work and 

$US 1 million in wages. This suprised the prograDBDe's planners, who had 

assumed that many residents would not only build their own homes, but also 

produce their own sun-dried bricks. Instead, most families bought ready-made 

cement blocks from the settlement st~re, crea~ing a shortage of these blocks, 

a bottleneck in construction and an increase in the price of each unit. 

Research later revealed that a larger proportion of the participants were 

employed than had been expected; many could not spare the 100-160 person-hours 

of hard labour needed to make enough soil-cement bricks for a two-room house. 

But even jobless residents were too eager to move out of their shanties to 

make their own bricks. Others simply doubted their ability to make 

high-quality bricks. If the leaders of the project had given residents 

greater access to raw materials and technical assistance, or had encouraged 

the jobless to set up informal enterprises to produce, sell and distribute 

bricks, these problems might P.~ve been avoided.!/ 

The Lusaka project indicates r.ot orly the power of the informal 

construction sector in providing shelter and social benefit; to significant 

numbers of the poor, even in time• of natio1.1l recession, but also the 

8/ M. Bamberi~r, B. Sanyal and N. Valverde, Evaluation of sites and 
services p~ojects; The experience from Lusaka, Zambia, World Bank Staff 
Working Paper No. 54~, Washington, D.C., 1982. 

I I I I I I 
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importance of informal suppliers of building materials to the success of 

low-income housing projects. For this reason, section 4.5 takes a closer look 

at the informal production of building materials. But this activity cannot be 

considered in isolation from the formal and informal construction sect,prs, any 

more than the formal product ion of building materials can be considered apart 

from construction; therefore, we will now consider the role of the 

construction industry in economic development. 

1.2 The role of construction in developing countries 

As capital goods industry, construction plays an important part in 

economic development. The contribution of construction to GDP is typically 

3 to 8 per cent in developing countries, and even higher in some centrally 

planned economies and Middle Eastern countries (table 1.3). The sector also 

plays an important role in economic growth through multiplier effects on other 

sectors of the economy. Construction output constitutes from 40 to 

70 per cent of gross fixed capital formation in most developing 

countries.!/ In this role, the construction industry produces not only th~ 
infrastructural facilities required for transportation, water and power 

supply, coanunications and waste treatment and disposal, but also housing ana 

other buildings which shelte~ various social and economic activities and 

facilities for a wide range of industrial activities. 

The state of capital formation and accumulation is a criti1.._ 1
• determinant 

of induslrialization; if the output of construction were to lag, so too would 

economic growth. At least three studies have demonstrated that construction 

activity increases faster than per capita income. A 1972 study by the 

University College Environmental Research Group estimated that each change of 

one per cent in per capita GDP is accompanied by a 1.2 per cent change in per 

capita value added by the construction sector. A 1980 study, lu/ which 

9/ United Nations Centre for Human Settlements, Nairobi, Kenya, Role and 
contribution of the construction industry to socio-economic growth of 
developing countries, Cambridge, Massachusetts: CMT Inc., Noved>er 1980, 
revised April 1982, p. 11-22. 

10/ Ibid. 

I 1111 Ill 11 I I I I I 11 
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Table 1.3. Construction as a percentage of GDP, selected countries, 1979 

Country £-er cent Country Per cent 

Afghanistan 5 Libyan Arab Jamahiriya 11 
Australi~ 7 fi!Exico 7 
Austria 8 Nepal 7 
Bangladesh 5 New Zealand 4 
Belgium 7 Nicaragua.!/ 3 
Benin!/ 4 Norway 7 
Bolivia 5 Oman 8 
Botswame/ 5 Pakistan 5 
Brazil 5 Paraguay 5 
Bulgaria 8 Peru 2 
Burundi 4 Phil ippint:s 7 
Canada 5 Poland 11 
Colombia 4 Romania 10 
Costa Rica 6 Saudi Arabia 15 
Cyprus 13 Senegal 4 
Ecuador 7 Singapore 6 
Egypt 5 South Africa 4 
El Salvador 5 Spain 8 
Fiji 7 Sri Lanka 7 
Finland 6 Sweden 6 
France 7 Syrian Arab Republic_!/ 5 
Gabon 8 Tanzania 3 
German Dem. Rep. 7 Thailand 5 
Germany, Fed. Rep. of 7 Togo 8 
Greece 9 Trinidad and Tobago_!/ 8 
Honduras 5 Tunisia 7 
Hungary 12 Turkey_!/ 5 
India 5 United Arab Emirates!/ 10 
Indonesia 6 United Kingdom 5 
Israel 10 United States of America 5 
Italy 7 USSR 11 
Ivory Coast_!/ 9 Uruguay 5 
Jordan 12 Venezuela 7 
Kenya 5 Yugoslavia 11 
Korea, Rep. of 9 Zambia 4 
Kuwait 3 Zimbabwe 3 
Liberia 7 

!/ 1978 data. 

Source~ United Nations, Yearbook of National Accounts Statistics 1980, 
(New York, 1980). 
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examined time-series data for 11 developing countries, found that 

construction's share of GDP increased from 1960 to 1977, reflecting a higher 

rate of growth than the economy as a whole. Finally, a 1982 study,!!/ which 

fitted a regression model to time-series data for 53 countries over 18 years, 

demonstrated that during the intermediate phase of development, the ~hare of 

GDP ~P.presented by construction rises rapidly, from app~oximately 7 per cent 

at $US 200 per capita to 13 per -::ei.~ at $US 3, 100 per capita (in 1979 United 

States dollars). National accounts statistics since 1965 for all developing 

countries confirm the finding~ of these studi~s: growth of the construction 

sector has increasingly out.paced overall economic growth. Due tc this 

relatively high growth, the construction sector's share of the GDP in 

developing countries increased from 5.3 Fer cent in the early 1960s to b per 

cent in the mid-1970a. 121 (The same is not true for developed economies, 

where growth of ronstruction lagged behind that of GDP.) In the initial 

stages of thei"." development co•mtries tend lo divert a substar.tial portion oi 

their naticnal resources to construction, which assumes ar. increasing role in 

the economy before levelling off at some point. 

While the main contribution of construction to economic development is 

obviously its contribution to productive capacity and to raising living 

standards directly through the provision of housing, safe water supplies, 

roads and other infrastructure, it als~ can make an indirect contribution to 

economic growth. Such indirect contributions include emploYJ!!ent effects and 

perhaps an ability through forward and backward linkages to stimulate other 

related sectors of the economy. 

The construction sector in principle could occupy the centre of any 

redistributive growth strategy. Developing countries have long been left the 

unenviable choice of pursuing development strategies which promote growth at 

l~/ David wheeler, Major relationships between construction and national 
economic development, Center for.Construction Research and Education, 
Massachusetts Institute of Technology, Cambridge, Massachusetts, 1982. 

12/ Jurgen Riedel, Global prospects for the development 
construction and building materials industries, Institute for 
Research, Munich, June 1983. 
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the expense of social welfare, or which redistribute income at the expense of 

the expansion of assets. But developing countries can reverse this dilemma by 

devising an industrialization strategy that permits both redistribution and 
13/ 

growth.~ The crux of distributional growth strategies that would not 

sacrifice capital accumulation is to make poor groups more productive. While 

various measures such as redistributing income, redirecting investment, or 

transfe~ring assets to the dispossessed would be steps in that direction, the 

central element in making the poor more produrtive is providing them with 

jobs. Not only does this eliminate the need for a trarle-off between growth 

and equity, but it also allows for an industrialization strategy based on the 

expansion of employment opportunities. 

Investment in construction ls well-suited to accomplishing such a 

strategy. The sector accounts for approximately 5 per cent of total 

employment: 3 per cent in Africa, 4 per cent in Asia and 6 per cent in Latin 

America. Wage rates in the sector tend to vary with the skills of the 

workforce: as the economy develops, the skills of the workers in each sector 

grow. In industrial countries, wages for employees ln the construction sector 

tend to be higher than those in many other sectors. 

Given the structure of wages and the state of production technologies in 

most developing countries, construction is a logical employer of the unskilled 

and semi-skilled; it has great absorptive capacity, part·icularly when 

labour-intensive methods are adopted. The use of labour-intensive 

construction techr.iques, demonstrated to be feasible in at least 60 developing 

countries by a World Bank study, can and should be designed to absorb excess 

labour without sacrificing productivity or squandering resources. In various 

13/ TI1ese arguments and their supporting evidence are derived fror. 
HolliS-Chenery, Hontek s. Ahluwalia, C.L.G. Bell, John H. Duloy and Richard 
Jolly, Redistribution with Growth, which has been summarized as a World Bank 
Publication Summary, IBRD, 1974; and Syamaprasad Gupta, "A Summary of a Model 
for Income Dis tri."1tion, Employment, and Growth: A Case Study of Indonesia," 
A World Bank occasional paper, Number 24, 1977. Both stress that there is no 
firm empirical basis for believing that the objectives of rapid growth and 
equity need conflict, and that any trade-off between the two depends on the 
specific policies adopted to redistribute income. 
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countries, the construction sector plays the most important part of any sector 

in absorbing farm labour. Construction has been characterized as an industry 

which serves as a bridge between the unskilled workers of the iniormal labour 

market ar.d the skilled labourers of the formal sector. Construction 

activities make a significant contribution to the rest of the economy by 

training entry-level workers in the fundamental skills and discipline 

necessary for industrial activity. Construction may even be superior to 

competing economic activities in producing these skills, although this 

hypothesis warrants further investigation. Jobs generated in other sectors by 

the construction industry's intermediate constDDption of product~, i.e. 

building material~, should also be taken into consideration. 

Not only is the cons~ruction industry responsible for providing low-cost 

shelter, one of the longest-standing and most pressing problems of developing 

countries, it is also vital to the success of the Water Decade, a programm~ to 

provide the world's population with a safe supply of drinking water and 

adequate means of sanitation by 1990. Most of the world's poor are in more 

critical need of housing, schools and hospitals than of many consumer goods, 

which are often too expensive for them to afford and whose production 

generates !ess employment than comparable investments in infrastructure. 

Improved health and sanitation made possible by construction projects would 

improve the productivity of the poor. A small farm, too, could be made more 

prod1Jctive by the construction of rural roads. 

111~ success of any rural development scheme hinges on the participation 

of the construction and building materials industries. Supplies of 

agricultural credit alone cannot provide the rural poor with roads or 

irrigation facilities; these can only be supplied by a flexible con~truction 

industry. Moreover, rural inhabitants will be increasingly unable to derive a 

livelihood from the soil, and rural industries will be an important element of 

any progrannne to revitalize the countryside. Producing materials in rural 

areas, which would not only provide jobs, but also reduce the cost of vital 

construction projects by cutting freight costs, ··•ould be especially desirable 

in such a context. 

I I 11 I 11 I I I 
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Thus, the construction industry provides critical forward and backward 

lii.nkages to other economic sectors. Its special contributions to development 

afre capital formation - as much as 70 per cent of gross fixed capital 

fc\rmation in some developing countries - and the provision of employment to 
; 

th\e reservoirs of unskilled and semi-skilled workers in poorer countries. The 

prSducts of the constrt1ction industry - civil works, industrial plants, 

' sc)1ools, hospitals, and housing - are essential to both economic growth and 
i 

so1\:ial welfare. Construction can therefore be viewed as a motor of 
~ 

de,[elopment whose uninterrupted output is a precondition for material progress. 

As the sector's major supplier, the building materials industry 

con\:ributes approximately half of construction output. The vitality of the 

bui ding materials industry is as crucial to the smooth functioning of the 

com'.truction industry as the latter is to the performance of the overa~~ 

ecoromy. As the major sourr.e of intermediate consumption, the industry is the 

majo[' stimulus or bottleneck to the construction sector as a whole. Once this 

is u1derstood, it becomes imperative to identify measures by which developing 

countries can strengthen their building materials industry; the remainder of 

this report therefore will proeress towards the identification of such 

measures. 

1. 3 /urpose and scope of the study 

1 o this end, chapter 5 examines various fo ·ecasts of the demand for 

buildi'.:tg materials through the year 2000, describes the constraints that could 

keep d'?veloping countries from meeting this demand and suggests policier and 

strate ;ies for easing these constraints, with the hope that these measures 

will a low developing coun~ries to install and strengthen all sectors of the 

buildLg materials industry for which they are favoured by their natural and 

human :1esources. 

11 I I 



- ~ -

2. ROLE AND CONTRIBUTION OF BUILDING MATERIALS TO THE NATIONAL ECONOMY 

lbis chapter reviews the role of the building materials industry in the 

national economy and the factors that affect the demand for building 

materials. It also examines patterns of international trade that influence 

this sector and examines issues of tariff and non-tariff obstacles to trade in 

building materials. 1bis latter discussion is based on a special contribution 

made for this study by UNCTAD. 

2.1 Buildin~ materials and the national economy 

As stated in chapter 1, the construction and building materials 

industries are so intertwined that it is difficult to disaggregate the 

contribution of building materials per se to economic growth. While some 

materials, such as bricks, are used exclusively in construction, materials 

such as steel are used widely in other industries. Manufacturing output is 

rarely disaggregated to show the precise production levels of materials 

destined solely for building. 

Despite these difficulties, the contribution of building materials to 

gross domestic product (GDP) can be distinguished from that of construction 

because its deliveries to construction, classified as intermediatt 

consumption, recorded separately in input-output tables and elsewhere from 

construction's own value added. Typically, expenditure on building materials 

in developing countries represents 3 to 5 per cent of their GDP. 141 A 

survey of building materials plants in France, India, Israel, Japan and 

Yugoslavia in the late 1960s indicated that intermediate inputs tend to 

represent more than half of total production cost • .!i/ Metal products such 

as tubes, pipes, bolts, nuts and screws tend to have a low value added to 

total value ratio, while products such as structural steel and assemblies of 

metal frames, which are produced by less-automated processes, have a higher 

14/ Industrialization of develo in countries: Problems and prospects, 
Build'Iilg materials industry ID 40 3 , UNIDO, New York, 1969, p. 1. 

15/ ~., p. 47, 50. 

II I I I I I I I I I 
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value added ratio. Clay bricks and concrete products, which have the highest 

value added ratio of all building materials, are relatively labour-intensive. 

Offsetting the labour component of production, which tends to heighten value 

added, is the use of imported raw materials. The value added for 

asbestos-cement products represents a smaller percentage of output than for 

concrete products because of the relative expense of importing asbestos. 161 

Table 2.1 indicates that developing countries performed well in the 

production of building materials during the 1970s. In certain product groups, 

notably non-metallic minerals and bosic metals, production expanded faster 

than did manufacturing as a whole. This was not true of the industrialized 

countries, where the share of building materials in total manufacturing 

declined in every category except mining products. For virtually every 

significant material, developing countries collectively improved their share 

of global production by significant margins during the decade (table 2.2); in 

1981, they produced 34.5 per cent of the world's cement. The aggregate figure 

in table 2.2 does not show that many developing countries installed plants in 

sectors where previously there had been none. A large number of developing 

. d d . . d 1 17 ' countries to ay are pro ucing or are preparing to pro uce, stee .--

But these figures do not mean that all developing nations are well on 

their way to enjoying growing building materials industries. First, the 

distribution of these production gains among developing countries is highly 

uneven, with the majority of gains accounted for by a relatively few 

countries. Second, despite these advances, developing countries remain 

dependent to a very large extent on building materials imported from 

industrialized countries. Although import levels are as low as 5 to 

10 per cent in some countries (e.g. Mexico), they are 60 per cent in other 

countries. 

16/ Op. cit., 49-50. 

1]_/ The world iron and steel industry (second study), prepared by the 
Sectoral Studies Section, International Centre for Industrial Studies 
(UNIDO/ICIS/89), 20 November 1978, p. 71, and Scenarios de l'industrie 
sid,rurgique 1990, "Les dossiers"· (lD/WG.374/2/ Add. l), UNIDO, 1982. 
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Table 2.1. Excess of individual building materials growth rates over total 
manufacturing growth rates, by country group/world region, 1968-1980 
(percentage points) 

Other Wood Non-metallic Basic metal 
mining products mineral products products 

World -0.6 -1.4 -0.l -1.7 

Centrally planned 
economies -3.0 -2.l -1.4 -2.6 

Developed market 
economies -0.9 -0.2 -1.7 

Developing market 
economies -1.6 -2.0 0.3 0.4 

Caribbean, Central 
and South America -1.4 -2.2 o. 7 0.7 

Asia 0.2 -2.3 o.j 

So•trce: Jurgen Riedel, Global prospects for the development of the 
construction and building materials industries, Munich, Institute for Economic 
Research, June 1983, p. 5. 
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Table 2.2. Buildill& .. terials: Reported production ia deYeloping countries in 1972 and 1911!' 
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2.2 The market for building materials 

'lbe building materials industry is subject ~o direct and indirect 

influences on the demand for its product. The ~evels and cdlmpo~ition of 

construction will determine which building materials should be produced and in 

~at quantities. Construction activity, in turn, depends upon such factors as 

per capita income, investment patterns, credit policies, funding sources and 

general business conditions. Below, first, world and regional trends in 

consumption are examined. Then the factors directly affecting the demand for 

building materials are described. 

2.2.l World trends in consumptioP. and production 

Tables 2.3 and 2.4 contain information on production growth rates of 

certain building materials in ten developing countries. Table 2.3 shows the 

growth rates for the period 1970-1975 and table 2.4 for 1975-1980. The ten 

countries vary in size, population, and per capita income. Appendix A 

contains detailed production data for these countries from 1970-1980. 

Figures 2.l(a) and 2.l(b) graphically present the growth of construction 

versus that of GDP, and the growth of three co11m1on building materiais versus 

that of construction for these countries for 1970-1975 and 1975-1980. 

Except for Saudi Arabia, the growth of construction has been somewhat 

less than the growth of GDP during 1970-1975, while in the later period only 

in Kenya and India did construction growth lag behind GDP growth. The data 

also indicate that the production of building materials has not grown as fast 

as construction, which means it is likely that these countries had to meet the 

increased demand for building materials with increased imports. From 1975 to 

1980, construction in Egypt grew at an annual rate of more than 40 per cent, 

while production of basic building materials fell far behind. In some cases, 

as for brick and plywood, production has actually decreased. 

Table 2.5 contains information on the consumption of cement in selected 

regions of the world. Columns 4 and 5 show that in North America and Latin 

America, a balance exists between the production and consumption of cement. 

Europe, however, exports a surplus of cement, and the Miodle East meets its 

I I II I I I I II II I 
I I I 
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Table 2.3. All•••l &rowtb rat•• la real GDP. coastr.ctloa aad balldl•& .. terlal1 prod•ctloa 
ia aelectod dewelopla& coaatrl••· 1970-1915 

.. ,..lie s..ll 
Ar&••llaa ~·ll' t .. 1. h•ral.1 or Korea Bal•rda .. alee &rdl• ftelleet 

.... l•li• 
Giii' 
C-•tncUN 

ltllfl!I, .,terlal1 pC!f!ftlO!:l' 
Plpoof 
C:laH 
ltllfi11& klc'8 or cl•r 
Qtlctli.8a 
c-at 
A8M•t.N ... c-t uUclo• 
c:oacret.o •locu 
CrMo •loel, 111&0U 
&a&l••· •lilape•. etc. 
Al-i•l-
.. ll•. 8Crelf9 0 etc. 

Glll'/ceplta 
Cot11tnctloatceplle 

ltllfla1 91terl1l1 .,,..cllO!:ll 
(per capita) 

Plpoof 
C:ltH 
l•llfl11& klcu 
Qtlctl1-
c-at 
A8M•t.01 ,.. c-•l artlcl•• 
Cotlcrot.o •1oc'8 
Cr.fo 1toel0 l11ot.1 
&asl••• ... ,. •• etc. 
Al-l•l-
•• , ••• 1cr1W1. etc. 

•' IMta aot •••llnlo. 

1.3 
2.t 
1.0 

4.t 

1.1 
2.1 

1.s 
-0.1 

3.S 

1.0 

o.s 
0.1 

l' ... 1arof la ,.,1lct1 Ht.tat. 

2.2 
3.0 
0.1 

-0.2 
-0.6 

3.1 
6.1 

I.I 

0.1 

7.S 
-1.1 

-2.7 

O.t 
3.t 

2.s 

1.1 
t.S 
1.1 

s.o 
4.2 

10.4 

11.t 

n.• 
33.l 
H.3 
2.• 

16.0 

7.6 
S.7 

3.1 
2.3 
1.2 

••• 
U.1 
JO.I 
13.1 

14.t 

2.1 
10.4 
10.6 

U.4 

7.0 

2.4 

7.4 
7.6 

12.3 

4.1 

3.S 
6.S 
6.t 

2.1 
1.1 

'·" 
6.2 
7.4 
3.3 

3.0 
3.3 

-0.6 
4.4 

S.4 

2.6 
3.1 

-l.3 
11.6 
ll.2 

6.6 
11.3 

lJ.l 
H.I 

1.0 
U.I 

2.t 
6.3 

-0.1 

1.6 
s.a 

1.6 

12.6 

l.3 
-3.2 

-1.2 
2.1 

S.6 

Ja.7 

1!21!.l: ~. coa1tnctlo• 11 coa1t1at carr•acr ••1•••· Deta for K&rpt 1r• 1w1ll1•l• for lt7S-lt7t .. i,. 
lSIC .. , .. code•: Plpoof-331116; 111•1-362001; .,llfias •rlck1-J6tlOl; t•lckll .. -369201; c-•t-369204; 
••M•to• aaf c ... at 1rt.lclo1-J6ttol; coacrota •1ock•·l6ttl,; crude it.eel, 111ot•-l7101t; 18&1••• 
etc.-37103S; al .. 1•1~372022; aal.1 0 ot.c.-,.ltll. 

12!lISSJ.: Ualtaf ••tlo••· Statl1tlc1l 'Xt•rl!ook ltf\ (Popal1tloaJ; U1lt1f ••tlo••· Xt•rlpoot of •1tl91al &cc91at1 
1!!1 (CDP, Cotlalnctloa>; Ualtaf •at.lo••• J11rlpook of lllf1•lrl1l Sttllatlca lt79 ••4 ltll lltlldl11 .. tarltla 
prod!Ctloa>. 
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Table 2.4. Annual growth rates in r4'al CDP. construction and building aaterials production 
in selected deweloping countrles. 1975-1910 

Republic Saadl 
Ar&eDllDa E&JP~/ IDdia leDJ~' o( lorea llalaJli• lledco Arab la Tlallaad 

Popdatloa 1.3 2.7 2.0 4.2 1.6 2.4 3.6 2.1 2.4 
c:DP 2.0 1.6 3.4 5.2 7.6 1.6 6.6 9.3 7.6 
CoDstnctloa 6.1 21.0 1.1 4.4 12.2 12.6 7.2 11.4 14.3 

••lldi!I .. teri!I• erodactloa:~' 
Plf"OOd -2.1 -6.9 7.2 3.4 3.4 3.9 11.Z ll.ll 
C:laH 10.2 13.3 5.6 
Baildia& brlclca of claJ -9.2 -4.4 -6.3 
Qaictll• 1.1 17.3 16.0 22.1 
C-at 6.3 0.4 1.1 1.4 9.1 10.2 7.9 23.1 6.2 
.&sbe1lo1 a..S c ... at articles 5.1 6.9 
Coacrete bloclca 46.1 43.7 
Crude at .. 1. lacots 4 .9 23.1 3.5 23.2 6.2 14.0 
&a&l••. slaapea. etc. 19.3 7.6 4.2 
Al-ial• 43.3 167.2 2.0 3.7 1.3 
•ail1 0 1crew1. etc. 6.2 0.1 24.5 

CDP/capita 0.1 5.1 1.4 0.9 5.9 6.0 2.9 6.2 5.0 
Coastnaclloa/capita 5.4 24.4 -0.2 0.2 10.5 10.0 3.4 1.3 11.6 

Bulldla1 .. terlal• erod•clloa:~' 
<per capita> 

Pl,_od -4.0 5.2 -0.7 1.1 1.5 14.0 9.2 
C:l4H 1.0 11.3 1.9 
lalldl•c brlclca -11.6 -8.3 -7.6 
Qalctu .. -11.6 14.9 14.5 19.3 
c-at 5.0 -2.2 -0.2 3.0 7.4 7.6 4.1 20.3 3.7 
.&sbest.01 a..a c ... at article• 3.7 3.1 
Coacret.e bloclca 40.9 41.3 
Crude 1t .. 1. la1ot1 3.5 19.9 1.5 21.3 2.4 11.3 
Aa&l••· ••ape•. etc. 17.5 5.3 0.5 
Al-ial• 41.4 123.6 3.7 -2.2 
l1lls 0 screw1. etc. 22.9 

l' &aaaal 1rowt• rate 1975-1979. 
~I .. •••red la plaf1lcal output. 

!!!21!!.: CDP. coa1tractloa la con1taDt curreDCJ waluas. 
ISIC based codes: PlJVOOd-331116; 1la11-362001; bulldln& brlcka-369101; qulckll .. -369201; c ... at-369204; 
asbe1to1 aDd c-Dl artlcles-369901; coacr•l• blocts-369910; crude st.eel. ia1ot1-371019; aacl••• 
etc.-371035; al .. talua-372022; aail1, etc.-311913. 

l2!I£!1: Support.la& data sbova la·aDaex table• 1.1-B.9. 
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Figur~ 2.1.(a) Annual growth rates of GDP and cement, plyW-:>od and steel 
production in selected countries, 1~70-1975 

tootation~ l Egypt (no data 1970-197 5) 6 Republic of Korea 

2 Kenya 7 India 

3 Saudi Arabia 6 Argentina 

4 Thai land 9 folexico 

5 Malaysia 

c: .. 11rce~ Based on tab IF: 2 .3. 
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Figure 2.1.(b) Annual growth rates of GDP and cement, plyvx>d and steel 
production in selected countries, 1975-1980 
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d f . . b . . 18/ e ic1t y importation.-- 1be Far Eastern countries are self-sufficient. 

An interesting point in table 2.5 is the ratio of consumption per capita to 

construction per capita, which shows that in North America and Europe? both of 

which have fully developed infrastructure systems, cement consumption relative 

to construction expediture is much lover than in most other parts of the world. 

Figure 2.2 presents information on construction per capita, and 

production and consumption for cement per capita versus GDP per capita. It is 

clear that per capita consumption of cement (except for Japan) seems to level 

off at a GDP per capita of around $US 5,000. Construction per capita seems to 

be directly related to the growth of GDP/capita, while consumption levels off 

at about $US 5,000 per capita. Comparison of these figures again indicates 

that as income increa~es, either a downward shift occurs in the relative 

consumption of cement, or material costs become a smaller fraction of total 

construction cost as other input factors, primarily labour, increase in cost. 

2.2.2 Factors influencing demand 

The pattern of construction output. Because different facilities use 

different building materials, and in different proportions, the composition of 

construction output will be a factor in the demand for building materials. 

Table 2.6 shows the patterns of material inputs into construction projects in 

Kenya, disaggregated by the type of construction. As is readily apparent, 

civil engineering is a relatively large consumer of steel and aggregate. 

Non-residential buildings also consume large proportions of steel, though to a 

lesser extent than infrastructural projects. The second most important 

material in these buildings is cement. Housing consumes proportionally more 

wood, paints, tiles and various finished products, such as plumbing fixtures 

and elec~rical installations, than civil engineering projects. 

l!_I As a result of the recent slowdown in construction in the Middle 
East and the great emphasis that region has placed on developing a domestic 
capacity in the production of cement and other building materials, the cement 
imports to that market seems to have fallen substantially and may have been 
completely eliminated. Some experts believe that the Middle East, especially 
the Arab countries excluding Egypt, could well become cement-surplus markets. 
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Table 2.5. Production and consumption of cement in relation to various 
economic indicators, selected countries, 1980 

Per capita figures in $US 
Construction Cement Cement 

Ratio of 
prod. to 

Ratio of 
consumpt. 

Country GDP activity production consumption constr. to constr. 

North America 
United States 
~anada 

Europe 
Greece 
Germany, FR 
United Kingdom 
Spain 
France 

Latin America 
Colombia 
Argentina 
Bolivia 
Peru 
Mexico 
Chile 
Brazil 

Far East 
Thailand 
Philippines 
India 
Rep. of Korea 
Japan 

Middle East 
Egypt 
Israel 

11,416 
10,582 

4, 181 
13,306 
9,355 
5,618 

12, 13 7 

1,237 
5,657 

983 
1,082 
2,591 
2,529 
2,021 

709 
733 
241 

1,528 
8,873 

422 
4, 177 

539 
553 

318 
1,036 

542 
391 
806 

59 
479 

40 
31 

167 
128 
99 

41 
57 
10 

139 
811 

22 
456 

20 
26 

55 
37 
25 
41 
39 

9 
63 

4 
1 

25 
17 
11 

1 
20 

2 
26 
60 

6 
33 

21 
26 

33 
36 
24 
JO 
36 

8 
63 

4 
5 

25 
17 
11 

7 
20 

2 
20 
57 

10 
41 

0.037 
0.046 

0.173 
0.036 
0.047 
0.105 
0.048 

0.159 
0.131 
0.103 
0.212 
0.150 
0.134 
0.109 

0.161 
0.358 
0.183 
0.185 
0.074 

0.272 
0.072 

Note: The ratios are estimated using non-rounded p~r capita figures. 

0.039 
0.047 

0.103 
0.035 
0.045 
0.077 
O.Q45 

0.13b 
0.132 
0.103 
0.154 
0.151 
0.134 
0.108 

0.159 
0.345 
0.204 
0.141 
0.070 

0.430 
0.090 

Sources: United Nations, Yearbook of Statistics 1981 (New York, 1981); 
United Nations, Yearbook of National Accounts 1981 (New York, 1981); United 
Nations, Yearbook of Industrial Statistics 1981 (New York, 1981); United 
Nations, Yearbook of International Trade Statistics 1981 (New York, 1981); 
International Monetary Fund, International Trade Statistics, February 1984; 
Engineering News Record, 4 September 1980 and 18 September 1980. 
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Figure 2.2. The ratio of construction, cement consumption ana cement 
production per capita to GIP per capita in selecteo countries, 
1980 
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Figure 2.2. The ratio of construction, cement consumption and cement 
production per capita to GIP per capita in selected countrie>, 
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Fi1ure 2.2. The ratio of construction, cement consumption ano cement 
production per capita to GIP per capita in selected countries, 

1980 
(continued) 
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Table 2.6. Materials inputs as a percentage of total expenditure for three 
types of construction projects in Kenya 

Residential Non-residential Civil 
Type of input buildings buildings engineering 

Sand 4.60 6.40 2.98 

Aggregate 5.60 5.20 9.94 

Cement 10.00 13.40 2.98 

Hydrated lime 2.39 

Concrete products 6.00 3.80 2.78 

Hardcore filling 1.50 0.90 

Wood products 
(timber, doors, etc.) 8.90 3.00 0.40 

Steel products 3.00 17.90 22.88 

Hardware and windows 4.50 2.90 i.9s!f 

Paints 8.20 2.20 

Glass 1.00 1.30 

Floor tiles 5.20 1.65 

Roofing materials 4.10 2.30 

Plumbing and sanitary fixtures 7.80 s.oo 
Electric installations 5.20 2 .05 

Explosives 2.98 

Fuels, bitumen and lubricants 2.40 

Total all materials 75 .60 68.00 52.71 

!1 Includes paints. 

Source: United Nations Centre for Human Settlements, Nairobi, Kenya, Role 
and co~tribution of the construction industry to socio-economic growth of ~ 
Jeveloping countries, Cambridge, Massachusetts: CHT Inc., November 1980 (revised 
April 1982}, IV-44. 
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Technological change. The pattern of usage of building materials 

depicted above will prevail only as long as the technologies ot construction 

and of building materials production remain stable. 

Three examples of advances in construction that may affect future demand 

for building materials in Egypt may be cited. A study from 1977 showed that 

pre-fabricated housing was to be introduceJ in Egypt in the late 1970s. 19/ 

Its manufacture was to ha-re begun in ten new factories purchased by the 

government in 1977. By 1980, these new plants were to have been operating at 

full capacity, producing 2000 housing units per year. It was estimated that 

12 tons of cement would be needed for each pre-fabricated unit, so that each 

factory would use a total of 240,000 tons of cement per year. This type of 

housing was expected to consume more than 100 kg more cement per square meter 

than housing built by conventional methods. The use of cement was also 

expected to be more intensive in a second technological innovation, pre-cast 

concrete components, already used in Egypt for panels and slabs in industrial 

buildings. Off-setting the effects of these two advances would be an increase 

in ready-mix operations, which deliver pre-mixed concrete to the work-site. 

The unreliable quality of s~te-mixed concrete has often led builders to draw 

up specifications that require excessive amounts of cement to ensure proper 

strength. This practice could be eliminated with pre-mixed concrete, thereby 

reducing the consumption of cement per unit. 

Changes in the technology of building materials production could affect 

patterns of consumption and demand through pricing and product substitution. 

As dynamic technologies bring new building materials within the purchasing 

ability of low-income consumers, the demand for the products they replace will 

fall. In Egypt, for example, the introduction of concrete and gypsum blocks 

19/ Cairo University/Massachusetts Institute of Technology, The Joint 
Research Team on the Housing and Construction Industry, "The housing and 
construction industry in Egypt", Interim Report Working Papers 1977, 
TAP Report 78-3, Massachusetts Institute of Technology, Cambridge, 
Massachusetts, 1978. 
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has slowed the rate of growth in the demand for bricks. Similarly, the 

introduction of gypsum panels would probably have a significant effect on the 

demand for bricks, concrete and gypsum blocks.201 

Availability and prices of materials. The availability and prices of 

building matedals are subject to multiple determinants. The first is demand 

from sectors other than construction. While building materials such as cement 

are consumed exclusively by the construction sector, other materials are not. 

Only 42 per cent of total steel usage in the United States in 1976 {based on 

shipments) was for construction,211 although the proportion is probably 

higher in developing countries. UNID~/ estimated that in the late 1960s, 

construction accounted for as much as 50 per cent of steel consumption in the 

developing cou~tries of Asia and the Far East. Similarly, a survey by the 

Food and Agriculture Organization showed that the proportion of sawnwood used 

in contruction varied widely, from 40 to 86 per cent. Generally, the 

proportion was towards the upper limits in those countries with a timber 

surplus (over 70 per cent), in the middle range for countries with an 

approximate timber balance (55-70 per cent), and on the lower end of the 

f · · h ·mb d f · · t (under 55 per cent) •23/ spectrum or countries wit a ti er e ici 

A FAO study of wood use in the developed countries in the 1970s24/ 

found that c~nstruction accounted for roughly 60 per cent of all sawnwood and 

50 per cent of all wood-based panels used; nearly half ot this amount went 

into housing. The second most co11B1on use of wood was for packaging, while the 

furniture industry consumed the third largest share of sawnwood and wood-based 

20/ Fred Moavenzadeh and Frances Hagopian, Construction and building 
materTals industries in developing countries, TAP Report 83-19, Massachusetts 
Institute of Technology, Cambridge, Massachusetts, August 1983. 

J:l/ The world iron and steel industry (second study), prepared by the 
Sectoral Studies Section, International Centre f?r lndustriel Studies 
(UNIDO/ICIS/89), 20 November 1978, p. 37. 

22/ Industrialization of develo in countries: Problems and ros cts, 
Building materials ind1Jstry ID/1+0 3 , UNIDO, New York, 1969, p. 17. 

23/ Ibid., p. 17-18. 
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panels of any sector. An increase in the demand for non-construction products 

such as automobiles or furniture would raise the prices and reduce the 

availability of steel or sawnwood, respectively. 

A second determinant of prices and supplies of building materials relates 

to world production and consumption trends of these coumodities, especially 

materials with uses other than construction. Coanodity gluts and· scarcities 

will affect the world prices for these raw materials and processed goods, 

which will be reflected in the price structure within developing countries. 

Where alternative materials are available, upward or downward pressures on 

prices will affect the demand for the interchangeable material inputs, even as 

the demand for the final constructed product remains constant. 

Finally, in some cases, governments regulate the prices of certain 

building materials. In Egypt, the government controls not only the price, but 
25/ also the supply and distribution of cement.~ The influence of public 

policies on consumption are treated below. 

For these reasons, it is not ~urprising to see a wide variation in the 

prices of building materials on an international, regional, or even national 

scale. As table 2.7 shows, the price of cement, at a 6iven time, varied from 

$US 12 per metric ton in Buenos Aires to $US 90 per metric ton in Anman, 

Jordan. Price disparities this great could certainly laave a great influence 

on international trade in building materials and therefore on the availbility 

(and prices) of these materials in developing nations. If information such as 

this were to become available on a regular basis, the results would be a boost 

to international trade and a significant savings to nations that import basic 

building materials. 

24/ Wood resources and their use as raw materials, Sectoral Studies 
SerieS-No. 3 (UNIDO/IS.399), 3 August 1983, P• 45. 

25/ Cairo University/Massachusetts Institute of Technology, The Joint 
Research Team on the Housing and Construction Industry, "The housing and 
construction industry in Egypt", Interim Report Working Papers 1977, 
TAP Report 78-3, Massachusetts Institute of Technology, Cambridge, 
Massachusetts, 1978, p. 20. 



I 11 I I 

- 34 -

Table 2.7. Prices of building materials in world markets, Karch 1983 
(current $US/metric ton) 

Structural Reinforcing 
steel Cement Lumber Sand Gravel Bars 

Euro2e 
Athens 522.88 381.45 4.44 3.53 360.20 
Lisbon 433.18 35.94 87 .34 4.69 4.84 364.14 
Madrid 399.83 43.14 236.76 4.75 4.40 362.70 
Paris 346.04 46.62 128.06 13.04 12.51 281.29 

United States 
Chicago 388.01 73.05 103 .44 4.96 4.88 385.81 
Dallas 869. 72 63.93 133 .47 6.70 10.20 429.90 
San Francisco 779 .11 71.76 8.98 9.24 

Lat in America 
Buenos Aires 85.00 11. 71 126.00 
Mexico City 143. 75 137. 74 
Santiago 11.19 11.19 

Asia 
New Delhi 515. 79 57.62 551.21 4.71 7.06 505.26 
Seoul 477 .94 64.96 337 .23 5.07 3.08 378.17 
Taipei 542.93 68.51 3:l8.28 
Tokyo 383.27 68.09 210.12 11.57 11.57 214.01 

Middle East 
Alllnan 554 .64 90.16 259.56 15 .03 7 .17 457.65 
Cairo 518.29 67.07 390.24 5.04 12.20 463 .41 
Istanbul 255.23 27 .19 151.06 2.31 2.66 253.78 

Source; Engineering News Record, "First quarterly cost roundup: Focus on 
Europe", 24 March, 1983. 
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Trends in product substitution. To assess the relationship between 

construction and the demand for building materials, it is necessary to take 

into account the possibility of substituting other inputs for materials whose 

prices have risen or whose supplies have been curtailed. The rang~ of 

materials suitable for civil engineering projects is normally limited. 

Cement, steel, bitumen and a variety of ag6regates and filling materials are 

the sub-sector's main-stay, although steel, wood and concrete are some111hat 

interchangeable for pilings and certain spanning structures, and bitumen may 

be used in place of cement as a binder in roads. 

In contrast to some civil engineering structures, such as roads and dams, 

a wide range of substitutions even among conventional building materials is 

possible for residential buildings. Newly processing methods for indigenous 

materials add to th~ possibilities. For example, gypsum wallboards may be 

substituted for bricks in interior walls in countries, where gypsum is widely 

available. Pre-fabricated wall panelling could be used in the interior walls 

of comnercial buildings instead of bricks or concrete panels. Finding 

alternatives for conventional materials for roofing, exterior and interior 

walls and floors is tasic to any strategy for constructing more low-cost 

housing in developing countries in the coming years. 

Government policies and regulations. Public policies in many arecis 

affect the demand for building materials. Mentioned above were the regulation 

of price, supply and distribution. Related to this are importing and 

exporting policies. Incentives to export certain building materials (or their 

raw materials) will result in increased p~ices and reduced consumption of 

these items domestically, while tariffs on imports will raise the domestic 

price of the protected product. 

The role of the government as a purchaser should also be considered. 

Major defense or public engineering works may completely alter the nature of 

demand for building materials by requiring heavy imports or severely retarding 

other construction works by creating shortages of materials. 

I I I II 
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2.2.3 Forecasting demand for building materials 

The direct and indirect influences on the demand for building materials 

reviewed above should serve as a basis upon which to project demand for these 

materials. Adequate methods of predictions of demand are necessary for 

planning the installation or expansion of production facilities in developing 

countries. The pesent section will discuss methods for projecting the demand 

for building materials as a tool in national plannint. In section 5.1 a 

projection of the construction and building materials sectors is presented. 

Trends in consumption. The si•plest method for forecasti~g demand is to 

extrapolate from past trend~ in consumption for each material, or from trends 

in consumption in countries that have passed through a similar stage of 

development. In either case, data for a number of years are required to 

establish trends. 

Past consumption, however, does not take into account unsatisfied 

demand. For example, in India in the mid-1970s, whatever cement was being 

produced domestically and offered for sale at official prices was quickly 

being consumed. The Cement Research Institute of India conjectured that 

because of limited domestic production capacity and restrictions on imports, 

the nation's unsatisfied demand for cement (at international prices) in 1978 

was approximately 3 million tons. 261 

A second, more fundamental, drawback to projecting demand on the basis of 

past trends is that they are typically not very stable. 

Projecting demand on the basis of past consumption is the simplest but 

weakest approach to forecasting. Rather, the demand for building materials 

needs to be linked to cycles of economic activity and to the demand for 

construction. 

26/ Appropriate technology for the production of cement and building 
materials: Strategies for development of cement and allied industries in 
developing countries (ID/WG.282/2), Working Group No. 5, background paper for 
the International Forum on Appropriate Industrial Technology, New Delhi/Anand, 
India, 20-30 November 1978, p. 27. 

I 11 I Ill I I I 
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Regression analysis and macroeconomic trends. Perhaps the most coilllllOnly 

used method to forecast demand for building materials is regression analyses 

correlating growth in the consumption of building materials with the growth of 

macroeconomic variables such as GDP per capita or gross fixed capital 

formation. Studies suggest that some building materials are linked more 

closely than others to macroeconomic indicators, and that gross fixed capital 

formation may be a better predictor of demand for building materials than 

gross domestic {or national) product. However, since any variables on which 

the forecast for building materials depends must themselves also be known 

(i.e. forecast), it may not be practical to include too much disaggregation in 

specifying the forecast model. 

Fifteen years ago, Turin related per capita consumption of key building 

materials to gross national {or domestic) product or gross domestic capital 

formation (GDCF). 271 'Dle results of his analyses, provided in table 2.8, 

reveal that consumption of wood-based panels (plywood, particle board) and 

plastics, two relatively new building materials in the early 1960s to be 

conditioned less by changes in macroeconomic variables than other b~ilding 

materials are. Rather, panels, for example, were coming into increasing use 

as a substitute for sawnwood. Conswnption of plastics was increasing rapidly 

as they were being substituted for other building materials. 281 While the 

consumption of wood panels and plastics have since fallen in line with overall 

economic growth, the conswnption of other new products must be expected to 

grow more rapidly than other building materials in the early phase of the 

product cycle as they are substituted for more costly or lower-quality goods. 

~I Only first- or second-order equations were found to be necessary. 
The regression equations were of the form: 

log y • a log x + b 
or log y = c log x - d(log x)2 + e 

where: y • per capita consumption of a given building material; 
x • GNP, GDP, or GDCF in construction, measured in US dollars 

per capita; 
a,c,d • regression co~fficients; 

b,e • regression constants. 

28/ Industrialization of develo in countries: Problems and ros ects .• 
Build"frig 1Mterials industry ID/40 3 , UNIDO, New York, 1969, p. 15-21. 
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Table 2.8. Sunmary results of regression analysis of trends in constDDption 
of building materials 

Dependent Independent Regression coefficients Per cent of 
variable !./ variable 'E_/ Number of for for Constant variance 
log y Year x countries log x (log x)2 term explained 

Cement 1965 GNP 100 1.02 -0.58 78 
3.22 -0.43 -3.27 81 

Cement 1965 GDCF 42 0.72 0.91 87 
1.62 -0.26 0.22 90 

Cement 1960 GDCF 26 0.82 0.71 90 
1.50 -0.21 0.24 92 

Cement 1965 GDCF 26 0.75 0.83 90 
1.48 -0.21 0.30 92 

Steel 1965 GNP 69 1.42 -1.92 87 

Steel 1960 GDCF 20 0.83 -0.05 9J 

Sawnwood 1961 GDP 25 b/ 1.21 -1.31 86 

Sawn wood 1965 GNP 73 1.51 -2.39 85 

Wood 
panels E_/ 1961 GNP 25 b/ 1.51 -2.26 85 

Plastics E._/ 1965 GNP 22 1.20 -1.23 78 

a/ Expressed in kg per capita except for wood products which are in 
l,OOO-m3 per capita. 

'E_/ Subregions, not countries. 

c/ Equations in form: log y = a log x + b. 

Source: Industrialization of developing countries: Problems and prospects. 
Building mat~rials industry, based on the Proceedings of the International 
Symposium on Industrial Development, Athens, November-December 1967 (ID/40/3), 
United Natio1~s, Net.• York, 1969. 
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The discussion which follows makes use of the concept of elasticity of 

demand. This is a measure of how the quantity demanded of a coD111odity 

responds to changes in another variable such as price or income. Specifically 

it is defined as the percentage change in quantity demanded divided by the 

percentage change in the other variable, e.g. price or income. Thus, to say 

that the income elasticity of the demand for cement is equal to one means 

that, other things being equal, if income increases by 10 per cent then the 

quantity demanded of cement will also incr~~se by 10 per cent. In the case of 

price elasticity an increase in quantity demanded correspo1.ds to a decrease in 

price, sometimes the sign is ignored so that saying the price elasticity of 

demand is two would mean that, other things being equal, if price falls 1 per 

cent then quantity demanded would increase by 2 per cent. 

For cement and steel, Turin's regression analysis cvnfirmed the existence 

of a. non-linear relationship between consumption and changes in GNP and GDCF 

per capita. The elasticity of cement consumption, found to decrease with an 

inc~easing GNP, was equal to one when GNP was approximately $US 390 per capita 

(in 1965 dollars) and cement consumption was 148 kilograms per capita. Below 

this, cement consumption increased faster than GNP, and above this, slower. 

The elasticity of steel consumption was equal to one when the GNP was about 

$1,600 per capita (in 1965 dollars) and steel consumption was 480 kilograms 

per capita. 

Expenditure on construction as measured by fixed capital formation was 

found to explain an even greater percentage of variance in the demand for 

cement than did GNP. Data from 41 countries for 1965 revealed that the 

construction elasticity of cement consumption was unity when the expenditure 

on construction in GDCF was approximatey $US 16 per capita (1965) and cement 

consumption stood at 60 kilograms per capita. Moreover, a review of figures 

for 1960 and 1965 for 26 countries for which data were available showed no 

significant difference between the relationship in the two years, suggesting 

that the relationship between cement consumption and expenditure on 
. . t . 1 bl 291 Th . 1 . . f 1 construction is air y sta e.-- e construction e ast1c1ty o stee 

29/ Op. cit., p. 16. 
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consumption, on the other hand, appeared to be less than unity, meaning that 

the rate of growth of steel consumption in construction was less than the rate 

f 
. . . 30/ 

of growth o experditure on the GDCF in construction.~ 

But the world-wide recession in the steel industry which began in the 

late 1970s may invalidate forecasting methods based on general economic 

indicators. For many years, future demand for steel had been estimated by a 

steel intensity curve which linked the consumption of steel to the level of 

the per capita gross national product. The success of this method depended 

on long and regular growth and on a strong relationship between the rise in 

the consumption of steel and the rise in national income. When d~mand for 

steel slumped far longer than in normal steel cycles, this relationship coulo 

no longer be assumed. 

The International Iron and Steel Institute discovered there was actually 

a low degree of correlation between per capita national products and the level 

of steel consumption in developing countries. Analysis of the Republic of 

Korea, Mexico, Brazil, Iran, the Philippines, Colombia and Tunisia showP.d that 

the Republic of Korea had the highest steel intensity, whereas it had (in 1963 

prices) a low level of per capita national product. In contrast, Mexico had a 

relatively low steel intensi~y and the highest per capita national product in 

the developing countries under review.!!/ 

An even higher correlation exists between the pattern of ~onstruction 

output, which can be expected to shift as development proceeds, and the demand 

for building materials. Cement and steel, which are used more heavily in 

civil engineering and industrial and commercial buildings than in housing, 

will be in greater demand in the earlier stages of development, while the 

demand for building materials with more extensive usage in housing can be 

expected to rise in later stages. 

30/ Ibid., p. 17. 

~I The world iron and steel industry (second study), prepared by the 
Sectoral Studies Section, International Centre for Industrial Studies 
{UNIDO/ICIS/89), 20 November 1978, p. 24. 
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Input-output and final demand analysis. Analysis based on input-output 

tables can also be used to forecast demand for building materials. Forward 

linkages for building materials are registered in full as deliveries to the 

construction sector. Tables 2.9, 2.10, and 2.11 demonstrate to what extent 

the demand for specific building materials can be expected to rise 

conanensurate with increases in the gross output of the construction sector, 

while figure 2.3 shows the pattern of inputs to construction of various 

building materials in nu~erous developing countries. Based on past patterns, 

then, it should be possible to predict the types and quantities of building 

materials that will be needed to achieve a given increase in construction 

activity. 

Despite these advantages, there remain drawbacks tc the use of 

input-output tables for forecasts. The assumption of zero substitution among 

the inputs of production is obviously a gross simplification. Price changes 

and the development of new materials suggest that substitutions occur as a 

matter of course in production. Gypsum may replace brick as a material for 

interior partitions, as cited earlier in the case of Egyptian housing. There 

are other problems relating to the expense in collecting the basic data ana 

the time required between the beginning of the data collection period and the 

publication of the final table - typically, for a large model this is 6 to 

10 years. Also there is a problem in ensuring the basic in~egrity of the 

data. This stems from various sources which include: (a) joint production of 

various conunodities within the same esta~lishment, which makes it difficult to 

assign specific inputs to each output; (b) establishments may not be willing 

to diligently answer the survey questions; and (c) the data set itself is 

large and difficult to manage, so there are a lot of opportunities for simple 

clerical errors to creep ln. Also, it is difficult to account for deliveries 

recorded in the informal economy. Yet it is well known that housing 

production in the informal sector is consioerable. Finally, the level of 

aggregation may make it difficult to isolate effects on an individual product. 

Nonetheless, input-output analysis is a useful ~~~hnique, linking changes 

in building materials production to changes in construction or changes ln 

final demand, as e.g. residential construction, private and public investment, 

etc. 

I I I II I 11 I II II 
I I I 
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Table 2.9. Construction sector purchases from other sectors 
per thousand Kenyan Pounds of gross output - Kenya 1976 

Sector~/ 

Mining 
Wood furniture 
Paper/printing 
Petroleum products 
Rubber products 
Paint/detergents 
Other chemicals 
Non-metallic products 
Metals-machinery 
Transport - B & R 
Electricity - Supply 
Construction 
Trade 
Transport services 
Restaurant/hotel 
Financial services 
Business - Premises 

Other intermediate 

Total in termed ia te 

Wages and salaries 
Other inputs 

Total primary inputs 

Gross ou tl!ut 

Increases in intermediate outputs, by sector, 
in thousand Kenyan Pounds 

42 
26 

7 
92 

7 
14 
17 
86 

156 
14 
5 

119 
47 
17 
12 
30 

5 

17 

713 

233 
54 

287 

~/ Sector divisions are taken from the 1976 input-output table for Kenya. 

Source: United Nations Centre for Human Settlements, Nairobi, Kenya, 
Role and contribution of the construction industry to socio-ec.onomic growth of 
develo in countries, Cambridge, Massachusetts: CMT Inc., Nov~mber 1980 

revised April 1982 • 
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Table 2.10. Construction sector purchases from other sectors per 
thousand Mexicans Pesos of gross output - Mexico 1970 

Sector!!._/ 

Quarrying 
Wood processing 
Other wood products 
Oil refining 
Other chemicals 
Rubber products 
Plastic products 
Glass 
Cement 
Non-metallic m1n1ng products 
Basic iron/steel 
Non-ferrous metals 
Furniture 
Metal structures 
Other metal products 
Non-electrical equipment 
Other equipment - Elec.-AC 
Electricity 
Trade 
Transport 
Financial services 
Professional services 
Other services 

Other intermediate 

Total intermediate 

Wages 
Other value added 
Indirect taxes 

Gross value added 

Gross output 

Increases in intermediate outputs by sector 
in thousand Mexican Pesos 

12 
39 

6 
18 
17 
3 
8 
4 

29 
103 
63 

7 
3 

20 
18 
8 
4 
3 

78 
38 
s 

10 
s 

9 

510 

304 
179 

7 

490 

a/ Sector divisions are taken from the 1970 input-output table for 
Mexico. 

Source: United Nations Centre for Human Settlements, Nairobi, Kenya, 
Role and contribution of the construction industry to socio-economic growth of 
developing countries, Cambridge, Massachusetts: CMT Inc., November 1980 
(revised April 1982). 
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Table 2.11. Construction sector purchases from other sectors per 
thousand Greek Drachmas of gross output - Gr~ece 1970 

Sector!_/ 

Agricu 1 tu re 
Mining, etc. 
Wood 
Plastic 
Chemicals 
Oil 
Cement 
Glass 
Non-metal 
Basic metal 
Metal 
Electrical 
Transportation 
Trade 
Financial 

Other intermediate 

Total intermediate 

Wages - salaries 
Social security 
Other income 
Indirect taxes 

Total primary inputs 

Gross outputs 

Increases in intermediate outputs by sector 
in thousand Greek Drachmas 

b 
41 
44 
14 
6 

13 
49 
12 
84 
34 
86 
59 
21 
30 

6 

15 

520 

221 
32 

176 
51 

480 

!!_/ Sector divisions are taken from the 1970 input-output table for 
Greece. 

Source: United Nations Centre for Human Settlements, Nairobi, Kenya, 
Role and contribution of the construction industry to socio-economic growth of 
developing countries, Cambridge, Massachusetts: CMT Inc., November 1980 
(revised April 1982). 
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Figure 2.3(a). Construction sector domestic purchases from other sectors -
shares of supplying sectors 

Sectors 1 ) 
Countries 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Sum

2
) 

Egypt • 91 

Algeria)) • • • • 98 

Burundi • • • 97 

Qiana a A • • 89 

Kenya • • • A • A • • 94 

Madagascar • • • • ~ 99 

Malawi • 95 

Morocco 
3) • • • • • • • • 92 

Rwanda • • A • 98 

Zambia • • 91 

9.lda.n 97 

Tanzania4> • • • 92 

Tunisia3 ) • • • A • • • 96 

Fiji A A 94 

India3 > 96 

Indonesia3 > • • • • • 94 

Iran • 93 

Iraq & 92 

Jordan • • 91 
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Figure 2.3(a). Construction sector dcmestic purchases from other sectors -
shares of supplying sectors 
(continued) 

Sectors 1) 
Countries 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Korea (Rep.) • • • • • ... • • • • 
Malaysia (West) • A • • • • • 
Philippines • .. A • • • • 
Singapore3 ) • • ·1•t· • • • IA 

• • A Sri Lanka 1··· • 
Syria • • • .1 • A • 

1 • 
Taiwm • • • • • 
Argentina IA • 
Bolivia ... •· ~ A • • 

~ '• Otlle • • • • • 
~ 

I 
~ Ecuador)) • • 

Columbia • • • ~ • • ... 
Mexico • IA • .& A • 
Peru I,. ~ A 

Trinidad and • ~ I.A • 
Tobago 

Note: • : 3 - 7 ' 

• : 8 - 13' 

• . 14 - 25 ' . 
llt.t. . 26 - 50 ' • 

K . 51 - 75 ' . 
l) For sector definition see figure 2.3.(b). 
2) Sum of indicated shares in per cent. 
3) Imported supplies included. 
4) Sansibar excluded. 

Source~ Lon -term forecastin and lannin of the construction and 
building ~aterials industries, prepared by Jurgen Ricacl (ID/~G.4l) Z, 
July 27, 1984). 

Ill I I I I 

Sum 

89 

78 

91 

95 

97 

94 

93 

99 

100 

93 

100 

93 

94 

94 

98 

2 ) 

I I I I I 
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Figure 2.3(b). Econaaic sectors (UN-classification) 

Nr. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

Sector 

Agriculture, forestry, fishing 
Mining and quarrying 
Food, beverages, tobacco 
Textile, wearing apparel 
Leather 
Wood, furniture, paper, printing, 
publishing products 
Rubber 
Chemical, plastic products 
Petrochemic-als 
Non-meta 11 i_c minerals 
Basic metals, metal products 
Non-electrical machinery 
Electrical machinery 
Transport equipment 
Others 
Electricity, gas, water 
Construction 
Trade 
Transport, storage, c0111Dunication 
Other services 

Non defined 

--r958 

01-04 
11-14, 19 
20-22 
23, 24 
29 

25-28 
30 
31 
32 
33 
34, 35 
3b 
37 
38 
39 
51, 52 
40 
bl 
71-73 
b2-64, 81-85 

90 

I S I C 
1968 

11-13 
21-23, 29 
31 
32 ./. 323 
323 

33, 34 
355 
351, 352, 35b 
353, 354 
3b 
37, 381 
382 
383 
384 
385, 39 
41, 42 
50 
bl, b2 
71, 72 
63, 81-83, 91-94, 
951-953, 959 

Sources~ Statistical Office of the United Nations, !SIC Statistical 
PaJ>!irs, Series M, No. 4., Rev.l, 1958 and Statistical Office of the United 
Nations, !SIC Statistical Papers, Series M., No. 4, Rev.2, Add.I, 1968. 

I I I I I 1111 I I I I II I 
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Construction investment and technical studies. Predictions may also be 

based on the materi~!~ ~eQuired for planned investments in construction. For 

example, construction prrJects can be broken down by project type {i.e. 

low-story buildings, high-story buildings, roads, dams and bridges) and 

timetables for completion. It is necessary to estimate the amounts of various 

kinds of building materials that will be needed for these projects. To obtain 

reliable figures on building materials requirements data on consumption and a 

survey of current and predicted construction designs would be required in 

order to develop coefficients that express the proportions of various 

materials used in each type of construction project. 

Table 2.12 provides an illustration of such coefficients for cement 

consumption for various types Df Egyptian housing; table 2.13 shows 

coefficients for steel and concrete used in single-story factories and 

medium-span bridges in Europe. 

While civil engineering designs are likely to be similar in developed and 

developing countries, housing designs vary accordi~g to the availability and 

prices of natural resources, as well as national customs. Accordingly, for 

this approach to work, technical studies would be needed to determine the 

housing sector's patterns of consumption of building materials on a 

country-by-country, or perhaps regional, basis. 

Forecast accuracy and descision making. There are no· methods for 

forecasting future demand which are 100 per cent reliable. Therefore it is 

essential to know how operations might be affected by forecast errors. What 

will happen if the forecast is off by 10 per cent or by 100 per cent? 

Alternative outcomes need to be built into the decision analysis. One 

approach is to examine options which are less sensitive to forecast error. 

The decision maker has to look not only at the best options given the forecast 

demand levels, but also how sensitive each of those options are to the demand 

forecasts being wrong. 

One of the most common mistakes of decision makers i;. to treat forecast 

quantity demanded as a given - a target that must be met at all costs. This 

is equivalent to treating the demand curve as if it were vertical, i.e. 

I I I I I I I I I I I 11 



Table 2.12. Technical coefflclenta for c•••nt allocatlonldiatrlbutlon ln houaing ln lgypt 
(Standard unit• of technical coeff lclenla are kg of cemen /m2 of floor area) 

1. Slandard rule for aalerlal• dlatr.lbulion at 
Governaent level 

10 tone of ce11entll,OOO lgJptlan Pound• of 
con1tructlon co1t (offl:lal) - beginning 1972 

Hou 11 ng tJP• 

tow CCllt 
•lddle lncOllC 

1970-76 official 
COit l.P./m2 

1-12 
12-16 

Technical coeftlclent 
for cement-kg/•2 

10-120, •ldpt. 100 
120-160, mldpt, l•O 

2. Mlnl1tr1 of Houalng and Recon1tructlon 
from a 1tud1 bJ Atuaed Gharlb - 1u ... er 1977 Al 

Skeleton fr ... or bearing 
wall con1tructlon, a11ualng 
S tloor1, eacludlng foundation 

Skeleton fr ... construction, 
a11ualng ) floors 
lncludlng foundation 

Bearing wall construction, 
a11U11lng 5 floors, 
lncludlng foundation• 

- 119kg cement/m2 

15.•I~; cement/m2 
<l•~lated footlnga) 

172.5kg cement/a2 
(raft footing) 

- 1•2kg cement/m2 

3. lapected .. t•rial1 uaage ln prefabri~ated unit• 
B1tlaate1 of Dr. Adel Fareed - sunner 1977 

Shell, lncludlng floors, roof, wall• 
foundation 
Total for dwelling 

110-220kg cement/m2 
35-SOkg cement/m2 

215-270kg cement/m2 

•· Cairo Univeralty/MIT prelimlnarr field ~urvey of low 
income formal and informal hou1ing in Cai~o - au .. •r 1977 

Zone and 
houllng type 

Nuaber of 
unlta 1Urveyed 

Formal 1keleton 
frame conatructlon 

Abba11ayla 
Shoubra 

lnf?raal, 
ateleton fr••• 
con1tructlon 

11 Haram 
Matarh 
Meet Okba 

Formal, bearing. 
wall construction 

Helwan 

Informal, bearing 
wall con1tructlon 

11 Haram 
Matarh 
Meet Okba 

22 
31 

1 
17 
11 

27 

14 
31 
2.-

Te,.,hnlcal 
coefflclent 

Average area tor ce .. nt 
m2/unit kg/-2 

73 
75 

51 
59 
30 

51 

51 
30 
30 

,. 
12 

93 
15 

111 

75 

119 
113 
126 

Al Thia include• c ... nt for plain ground 1lab and reinforced roof 1lab1, column1, be&a11, foundation it•••· brlct and 
tlle 110rtar1, pla1terlng, and 1anitary work. 

source: Cairo univ1r1ltrl•a11achu1ott1 ln1tltuto of Tochnoloar. Th• Joint ••••arch Tea• on tbe Hou1lng and 
Con1tructlon 1ndu1trJ, "Th• hou1ln1 and con1tructlon lndu1trr ln lgfpt", Interim Report Working Paper• 1977, TAPIReport 
71-3, (Ma11achu1ett1 ln1tltute of Technologf, Cambridge, Ma11achusetl1, 1971), pp. 33-35. 

~ 
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Table 2.13. Steel consumption for single-story factories and medium-span 
bridges 

Type of structure 

Single-story factories 

Steel framed (with heavy cranes) 

Reinforced concrete 

Pre-stressed concrete 

ed · b · d a/ M ium-span ri ges-

Ordinary steel 

High-tensile steel 

Reinforcing steel for deck 

Pre-stressed concret~/ 
Reinforced concret~/ 

Range of Bay 
size 
(m2) 

200-350 

100-500 

100-800 

Bridge-span (m) 

20-80 

35-80 

20-70 

10-50 

Range ef Steel 
consumption 

(kg/m2) 

30-65 

24-36 

15-36 

174-475 

100-370 

20-60 

40-140 

60-204 

!!,.I Steel consumption for bridges is expressed as kg/m2 of deck area 
for given spans. 

b/ Including steel in girder and deck. 

Source: Industrialization of oeveloping countries. Problems and 
prospects. Building materials industry. (Based on the Proceedings of the 
International Symposium on Industrial Development, Athens, November-December, 
1967). U'lited Natiui1s, New York, 1969. (ID/40/3) 

- - ~~ -~----------
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quantity demanded is independent of price. It is important that a forecast 

provides not only the expected price and quantity demanded but also tells how 

the expected quantity demanded changes as price changes. Even if the forecast 

does not provide this information, it is probably a good idea for the decision 

maker to make his own best guesses just to help clarify thinking and to avoid 

the often alluring trap of treating quantity demanded as being independent of 

price. 

Another advantage that comes from this approach is that the decision 

maker then begins to see exactly how the forecast can be used to make a better 

decision. It is important to know how the accuracy of the forecast relates to 

how well the decision meets such basic goals as providing jobs and 

contributing to economic development and general economic welfare. The value 

of increased forecast accuracy is best judged by the decision maker in the 

context of the decision to be made. 

2.3 Trade in building material~/ 

International trade in building materials accounts for a significant 

proportion of both world production of building materials and of total world 

trade. For this reason its development and the problems associated with it 

should be considered when discussing the current situation in the building 

materials sector. This chapter aims at facilitating such a discussion and its 

objective is to provide empirical evidence on tariff and non-tariff obstacles 

to international trade in this sector. Consequently, after a review of the 

salient features of international trade flows in this section, tariffs are 

discussed in section 2.4 and non-tariff ohstacles in section 2.5. 

It is a difficult task to estimate the value of international trade in 

the sector of building materials. This is because the category includes 

several types of products which for statistical purposes are classified in 

32/ This and the following two sections (2.4 and 2.5) are very closely 
based on a background paper contributed by UNCTAD, Tariff and non-tariff 
obstacles to internationdl traJe in buildin materials, (UNIDO/IS. 
forthcoming • 

-- ----- -------
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disaggregated 4 and 5 digit groups {see appendix C). While nowadays a 

considerable amount of data on international trade is available, detailed 

statistics at such low levels of aggregation are still very incomplete, 

especially for the centrally planned economy countries of Eastern Europe and 

Asia as well as for a large number of developing countries. Therefore, 

table 2.14 - showing flows of trade during the 1970-1980 period - cannot 

contain precise data on trade among the centrally planned economy countries 

and of necessity, several figures shown are only estimates based on the 

statistics available. 

Table 2.14 shows that the market economy country imports of building 

materials totalled over $Us 26,000 million in 19i0 and increased in 1980 to 

over $US 140,000 million; they accounted for 9.3 per cent of the total exports 

of these countries in 1970 and 7.9 per cent in 1980. The drop in relative 

importance was due to the increase in the importance of fuels, as the share of 

building materials in the total of industrial exports {i.e. exports other than 

food and fuel) remained stable throughout the decade of the 1970s {12.2 per 

cent in 1970 and 12.l per cent in 1980). Total exports of the market economy 

cour1tries in current prices expanded between 1970 and 1980 at a rate of 

18.7 per cent, while corresponding imports grew at a rate of 18.3 per cent. 

Both, exports and imports of developing countries grew faster, 21.4 and 

23.3 per cent, respectively, than those of developed countries, 18.3 and 

16.4 per cent, respectively. 

Developed market economy countries are the dominant exporters of building 

materials and they accounted for 89 per cent of world exports in 1970 and 

86.2 per cent in 1980. While the share of these countries in imports is very 

large, it i= nonetheless much smaller than in exports and is decreasing - from 

76.S per cent in 1970 to 64.8 per cent in 1980. During the decade of the 

1970s, developing countries emerged as major importers of building materials. 

Due to the ~ery high annual rate of growth of 23.3 per cent which was higher 

than that for developed country imports, at 16.4 per cent, and that for total 

industrial imports of developing countries, 12.8 per cent, they increased 

their share by almonst 12 percentage points. A significant consequence of 

this rapid expansion was a large and increasing negative balance of trade. In 

1970, developing countries' net imports of building materials amounted to 
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Table 2.14. Market economy trade in building materials, 1970-1980 
(current $US 106) 

D e s t 1 n a t i o n 
CPE 

Developed HE Developing of 
countries 
Eastern 

Origin Year countries countries Europe and Asia 

Developed HE 
countries 

Developing 
countries 

CPE countries of 
Eastern Europe 
and Asia 

1970 
1975 
1980 

1970 
1975 
1980 

1970 
1975 
1980 

16,982 
36,417 
76,602 

1,882 
3,258 

10 ,385 

1,047 
1,926 
3,881 

Abbreviations; HE = market economy 

4,734 
20,377 
38,203 

800 
2,270 
9,450 

570 
1,560 
2,720 

CPE = centrally planned economy 

1,277 
6,667 
8,409 

162 
480 
950 

Source: Tariff and non-tariff obstacles to international trade in 
building materials, Working Paper prepared by the UNCTAD Secretariat, 
(UNIDO/IS. forthcoming, 1985), p. 1. Estimates based on data from UNSO trade 
tapes. 
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$US 3,300 million; in 1975 to $U5 18,200 million in 1980 to $US 29,bOO million 

and in 1982 to about $US 35,000 willion: building materials were responsible 

for a considerable outflow of foreign exchange from the developing countries. 

Another important development in the international trade of these goods 

is the very fast expansion of trade ~mong the developing countries. Between 

1970 and 1980 this trade increased almost eleven-fold, i.e. it was growing at 

an average annual rate of 26.6 per cent. This rate is over one percentage 

point higher than that recorded for the total intra-developing country trade 

in industrial gooas and 3.4 percentage points higher than the annual growth 

rate of developing country imports of building materials from the developed 

market economy countries. Growth was particularly high during the 

1975-1980 period, namely 30.1 per cent when the rate considerably exceeded 

that for imports from the develop2d countries. Since the rate ot growth of 

developing country exports in other directions was also very fast, it 

indicates a substantial incre~se in developing countries' capacity to produce 

and export building materials. Thanks to this expansion, the share of 

developing country products in total developing country imports of building 

materials increased from 13.l per cent in 1970 to 17.l per cent in 1980. 

A third important characteristic of the trade (in addition to growth and 

geographical distribution), is its commodity structure. For the purpose of 

this :tudy building materials were classified into six product groups: 

articles of wood, mineral products, glass, paint, metal products and equipment 

(for details, see appendix C). Three of these gioups together accounted for 

as much as 91 per cent, namely: metal products - 45.4 per cent, equipment -

23.6 per cent and articles of wood - 21.8 per cent. A fourth group was that 

of mineral products (7.5 per cent), while paints and glass amounted for only a 

very small proportion of the total trade. 

The high and predominant share of metal pr~Aucts warrants a few comments 

particularly in view of the complex state of affairs in today's world metal 

trade, especially in the steel industry. The steel industry is characterized 

by three significant features. First, by its widespread production in about 

70 countries, even though it is dominated by four strong economies, namely the 

USSR, the EEC, the United States and Japan, which together account for about 
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70 per cent of world production and about 65 per cent of the world market. 331 

Second, the steel industry of the developed countries is characterized by 

excess capacity, while a continued expansion of capacity is seen in developing 

countries. Production in the developed market economy countries dropped from 

99 per cent of effective capacity in 1973 to 79 per cent in 1975, and 

76 per cent 1n 1977. In contrast, the capacity of developing countries has 

expanded by some 50 per cent since 1974. Third, a large proportion of the 

steel industry is owned by th£ State. It is estilD3ted that the proportion of 

world steel production accounted f~r by state-owned enterprises approaches 

55 per cent and is growing. Consequently the State, both in developed and 

developing countries, is frequently influencing national steel production and 

regulating its foreign trade in steel. 

For purposes of this report, building materials have been classified into 

three product ca~egories and a distinction has been made between resource, 

1 b d . 1 . . d 34/ I . d f 1 a our an capita -1ntens1ve pro ucts.~ t 1s argue requent y that: 

"The chief gains which accrue from exports of unskilled commodities are 

employment and the profits that accrue therefrom. The chief gains from 

the exports of skilled and highly capitalized· commodities are the 

realization of economies of scale (where they exist) and the learning 

associated with producing at a more optimal scale; a faster growth rate 

of output of the exports in question, which sets in motion a learning 

process associated with the introduction of new investment goods or the 

stretching of existing capacity, etc.; and learning associated with 
. . l . . .. 35/ greater exposure to 1nternat1ona compet1t1on. ~ 

33/ All data in this paragraph are drawn from B. Kn~eling, "The World 
Steellndustry", The Economist Intelligence Unit Special Report No. 128, 
London, 1982. 

34/ See appendix c. Products were classified into these three 
categories on the basis of UNIDO, World Industry in 1980 (ID/269), ~ew York, 
1981, P• 63-108. 

35/ A. Amsden, "Profit effects, learning effects and the direction of 
trade"';° World Bank Conference, Does the direction of trade matter, Brussels, 
28 February - 2 March 1983, p. 13-14. 
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Expressed in simple terms, the exports of skilled labour and capital-intensive 

products generate more extensive and complete benefits for the economy of the 

exporting country. Buildin0 materials exports are, to a large extent, 

capital-intensive (47 per cent of total world exports of building materials) 

and labour-intensive (25.l per cent). Resource based products account for 

less than one-third of total world trade. 

However, as table 2.15 shows, resource-based products account for as much 

as 77.5 per cent of the developing countries' exports to the rleveloped market 

economy countries, with capital-intensive goods accounting for only 

20 per cent. The relatively low proportion of capital-intensive exports only 

to a certain degree indicates the smaller production capacity in developing 

countries, since the commodity structure of their exports to other markets is 

strikingly differen~. For example, metal products, which account for only 

16.7 per cent in the developing country exports to developed market economy 

countries, have a share of 29.6 per cent in trade among developing countries 

and 37.7 per cent in the exports to centrally planned economy countries. 

Similarly, equipment accounts for 6.9 per cent, 15.l per cent and 

25.7 per cent of these respective trade flows. In contrast, the share of 

articles of wood in the exports to centrally planned economy countries is only 

18 per cent, whereas in trade among developing countries it is 41.4 per cent, 

and as much as 74.4 per cent in ex~orts to developed market economy 

countries. As a consequence, the share of resource-based products increases 

from 29.1 per cent in exports to ~he centrally planned economy countries to, 

as already mentioned, the high 74.4 per cent in the exports to developed 

market economy countries. To a large extent, an explanation for these 

differences can be found in the protectionist import policies of many 

developed market economy countries, which protect thei~ domestic capital and 

labour-intensive industries, r~ndering difficult an expansion of developing 

country exports. Before investigating this problem in more detail, however, 

it is possible to conclude that the conurodity structure of developing country 

intra-trade and their exports to the centrally planned economy countries 

indicates a potential for an increase in the share of processed, labour and 

capital-intensive goods in their exports to developed market economy countries 

and therefore for more extensive benefits from the exports of building 

materials. 
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Table 2.15. Commodity structure of selected trade flows of building 
materials, 1980 (percentage) 

Developed market economy Developing countries 
countrI ex~orts to ex~orts to 

Other developed Developed Other Centrally 
Product market economy Developing market economy developing planned 
group countries countries countries countries countries 

Wood articles 21.1 4.7 74.4 41.4 18.0 

Mineral products 7.5 7.5 3.4 13.2 6.1 

Glass 1.4 0.6 0.3 

Paints 3.5 3.2 0.1 1.9 14.4 

Metal products 47.1 53.6 16.7 29.6 37.7 

Equipment 22.1 32.9 6.9 15.1 25.7 

Total 100.0 100.0 100.0 100.0 100.0 

Resource-based 29.0 8.0 77 .5 46.3 29.1 

Labour-intensive 23.0 37.5 2.6 17.8 16.6 

Capital-intensive 48.0 54.5 19.9 35.9 54.3 

Source: Tari ff aud non-tariff obstacles to international trade in builoing 
materials, Working Paper prepared by the UNCTAD Secretariat, (UNIDO/IS. 
forthcoming, 1985). Original based ou data from the UNSO trade tapes. 
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2.4 Tariffs on building materials 

While international trade faces a variety of barriers, the type of 

restraint most often encountered is the import tariff. Stated in simple 

terms, a tariff is a tax placed on a product as it enters a country~ 

calculated either as a monetary amount in relation to the volume of goods 

entered, or as a percentage of the value of the goods as assessed at the point 

of entry. While it would a~pear to be a simple matter to compare levels of 

tariff protection in various countries and for various products, such 

comparisons are in fact hindered by a numt>er of practical problems, one of 

them being the choice of averaging procedure. 361 

Two techniques are most frequently used in this respect. The first is a 

simple average of tariff rates ov~r the relevant group of products. This 

method has the advantage of being quite easy to compute but it rests on the 

assumption that all items in the group are of equal importance. The second 

method is an average of tariff rates weighted by the values of imports for 

each product in the group. Such average, however, is known aot to reflect the 

full impact of tariffs since import values will be inversely rel£ted to ta=iff 

levels, high tariffs exerting a strong restrictive influence. 

The first technique was employed to obtain tariff averages (table 2.16). 

Due to a lack of detailed tariff line data, both on duties and on trade flows, 

only simple, unweighted, averages could be computed for developing and 

centrally planned economy countries and only for large product groups 

covering, inter alia building materials. Twenty-six de~eloping countries, 

4 centrally planned economy countries of Eastern Europe and 21 developed 

market economy countries were included in this eM!rcise. For the purpose of 

comparison, similar calculations were made for Jevclcped market economy 

countries, eve~ though more detailed data are available for these countries. 

Thus, the data in table 2.16 provide a general idea of the magnitude of 

nominal tariff protection facing international trade in building materials. 

36/ UNCTAD has prepared similar analyses for the sectoral studies on wood 
products and on verget~ble oils and fats. Tariff and non-tariff measures in the world 
trade of wood and wood-processing products, Sectoral Working Paper Series No. 5 
(UNIDO/IS.396) and The vegetable oils and fats industry in developing countriP.s; 
Outlook and perspectives, Sectoral Studies Series No. 13 (UNIDO/lS.477), section 3.3. 

I I II I 
11 11 II I II I I 111 I I 



- 59 -

The level of this protection is significant. Average tariff rates range 

from 4.5 to 7.8 per cent in the developed market economy countries; from 

9. 7 per cent to 15 .6 per cent in the centt"ally planned economy countries of 

Eastern Europe and from 19.5 to 36.9 per cent in developing countries. The 

highest duties are assessed on imported glass and the lowest are applied to 

mineral products. While the tariffs applied in the developed market economy 

countries escalate with the level of fabrication (duties on wood and mineral 

products are lower than those on other products which are processed and 

transformed) this phenomenon does not seem to be present in the tariff 

profiles in the other groups of countries. 

Table 2.16. The nominal level of tariff protection by large product groups 
covering building materials 

Centrally planneo 
Developed market Developing economy countries 
economy countries countries of Europe and Asia 

Wood 4.5 31.9 14.4 
Crude minerals and 

products thereof 5.0 25.0 9.7 
Glass 7.4 36.9 15.b 
Chemicals 6.9 19.5 10.5 
Metal manufactures 6.3 25.4 10.8 
Machinery 7.8 23.9 14 .9 

Source: UNCTAD data base on trade measures. 

Since the detailed, tariff-line data on imports are available only for 

selected developed market economies, the weighted tariff rates could only have 

been computed for 10 major developed markets. As can be seen from 
37/ table 2.17~ they are rather low and the overall average ranges from 

37/ The weighted tariff rates shown in this table combine HFN as well as 
preferential rates. In order to calculate them, the following procedure was 
applied. First, a tariff average for each tariff line was calculated, using 
actual trade weights tog~ther with the import duty facing the individual 
exporting countries (i.e., HFN, GSP, special ~references). Second, the 
average rate for each tariff line was aggregated to the product level, using 
weights based on the tariff line's importance in the total imports of a 
product group. 
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1.6 per cent in the case of imports from developing countries to 3.2 per cent 

in the case of trade among developed market economy countries. There are two 

reasons for this difference. First, the two groups of products, namely metal 

manufactures and equipment, which account for 70 per cent of developed market ... 
economy country imports from other developed market economy countries, face 

relatively high duties (see table 2.16), while wood, which accounts for 

74 per cent of developed market economy country imports from developing 

countries, is subject to low tariffs. Secondly, developing countries benefit 

from special preferences and in particular from the Generalized System of 

Preferences (CSP) extended to them by the importing countries included in 

table 2.17. 

Table 2.17. Weighted average post-Tokyo Round tariff rates facing the imports 
of building materials in 10 major developed market economy 
countries (by product group) 

lm~rts from: 
Centrally planned 

Developed market Developing economy countries 
Product group economy countries countries of Europe and Asia 

Articles of wood 0.8 1.4 1.4 
Mineral products 3.5 3.5 1.9 
Glass 6.2 1.6 5.4 
Paints 6.4 2.4 8. 7 
Metal products 4.1 2.7 4.2 
Equipment 4.6 3.2 4.4 

Overall average 3.2 1.6 2.3 

Resource-based 1.1 1.4 1.5 
Labour-intensive 3.2 5.3 4.6 
r~pital-intensive 4.2 2.2 4.1 

Note: For product definition see appendix c. 

Source: l'NCTAD data base on trade measures. 
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As table 2.18 shows, due to the GSP, the average weighted rate facing 

developing countries is reduced by 0.6 points. In other words, if the GSP was 

not applied, the average tariff on imports from developing countries would 

have been 2.2 per cent. 

Table 2.18. An impact of the GSP reductions on the average tariff rate facing 
imports of building materials from developing countries to 
10 major develo~d market economy countries 

Average eost-Toklo round tariff rate 
Importing market Including GSP Not including GSP 

EEC 1.3 2.1 
Austria 2.0 2.9 
Japan 0.4 o.s 
Finland 0.8 1.9 
Canada 5.9 6.4 
Australia 7.9 10.3 
United States 4.3 5.1 
Switzerland 0.2 1.7 
Norway 2.9 
Sweden 1.8 

Total 1.6 2.2 

Source: UNCTAD data base on trade measures. 

Another important conclusion which can be drawn from estimates 1n 

table 2.17 is that the highest duties face trade flows which exert the 

strongest (in comparison with imports from other sources) competitive pressure 

on domegtic producters in the developed market economy countries. Imports of 

labour-intensive products from developing and centrally planned economy 

countries face rates of 5.3 per cent and 4.6 per cent respectively, while 

products from the developed market economy countries face the rate of 

3.2 only, and the imports of capital-intensive manufactures from developing 

countries and centrally planned economy countries face rates of 4.2 and 

4.1 per cent, respectively. While labour-intensive building materials account 

only for a small percentage of current developing country exports to the 

developed market economy countries, they have considerable grcwth potential. 

The high duties facing these products should therefore be of concern, since 

they adversely affect their expansion. 
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Finally, it should be noted that the GSP preferences of individual 

developed market economy countries have a varying impact on average tariff 

duties facing developing countries. While in two countries, Norway and 

Sweden. they provide for duty-free treatment, in Japan and Canada they allow 

only very small reductions. As it is clearly indicated by the data in table 

2.18, there is still a lot of scope for improvements in the CSP treatment by 

extending it to products which are not yet covered by the present schemes 

and/or by increasing preferential margins on products already benefitting from 

the preferences. 

2.5 The restrictive effects of non-tariff measures 

While the role of tariffs as trade barriers has been declining due to a 

series of multilateral negotiations, the application of non-tariff measures 

(NTH) and their restrictive effects has become more intensive. Governments 

are substituting these measures as tariffs fall. An important reason for the 

lack of progress in removing NTMs, or restraining their wider application, is 

that in many cases the most trade-restrictive measures are concentrated in the 

most politically sensitive sectors such as agriculture, textiles or iron and 

steel: the magnitude of the potential structural adjustment needed in these 

sectors in the developed countries has limited attempts to liberalize trade. 

While a full discussion of all the implications is beyond the scope of 

the present report, it is asserted that the trade, economic and welfare 

effects of non-tariff measures may be quite different from those created by 

import duties. In general it is conceded that the effects of such measures 

f d . 1 h . ff f h . . 1 . 38/ are o ten more etrimenta t an tari s or t e internationa community.~ 

The nature of these effects can be illustrated by reference to a quantity 

control measure such as a quota. 

38/ For related analyses see: J. Bhagwati, "On the equivalence of 
tariffS and quotas", in R.E. Baldwin, et. al. (eds), Trade, tariffs and growth, 
Chicago: Rand HcNally, 1965; M.E. Kreinin, "The equivalence of tariffs and 
quotas once again", Kyklos, March 1970, p. 165-199; and A. Yeats, Trade 
barriers facing developing countries, Macmillan Press, London, 1979, 
p. 108-112. 
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In simple terms, a quota is a quantitative restraint that stops the 

import of specific goods once a predetermined ceiling is reached. However, 

several different types of quotas exist. Specifically, global quotas fix the 

total amount of a product that can be imported from any source during a given 

time period, while selective discriminatory (country-specific) quotas apply to 

specific foreign suppliers. Seasonal quotas are used in the ag~icultural 

sector to limit importing to those periods when there is no domestic harvest 

or when domestic supply conditions are tight. Where a tariff quota applies, a 

pre-determined volume of goods is admitted under a base tariff rate, ~hile 

additional imports incur higher duties. Voluntary export restraints are 

bilateral agreements under which a particular country agrees to reduce exports 

to a particular market. In spite of their variety, however, the welfare and 

trade effects of these quotas on quantitative restraints are much alike. 

From the viewpoint of international price stability, a tariff is 

preferable to a quantitative restraint. In a period of falling international 

demand and prices, the duty collected under an ad valorem tariff would decline 

as prices drop. Declining prices and lower import duties would have the 

effect of reducing the landed price of foreign goods. As a consequence, there 

would be a rise in imports, which from the global perspective would act as a 

brake on the decline in pLoduction or prices. However, under a fixed import 

quota, imports are insensitive to the changes in world prices. After the 

quota ceiling is reached, further imports are not allowerl, irrespective of how 

far these prices decline. Thus, prices at the lower end of the range may be 

less stable under a regime of fixed import restraints than under tariffs. In 

a period of economic expansion a quota can curtail imports and shift demand to 

more expensive domestic goods, with the result that domestic inflation is 

accelerated. 

Given a large diversity of non-tariff measures, perhaps more than 

200 different types of NTMs, what method should be used to assess the 

trade-restrictive effects of these measures? Two general methods have been 

used. The first involves an estimation of the price effects or the price 

increase in the landed price of the foreign goods due to the imposition of the 

non-tariff measures. The second method consists of tabulating the value of 

I I I I I I 11 I I I I I I 
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the trade, or the number of items, in a particular product group which is 

subject to trade restraints. 'lbese two methods are discussed in detail in the 

forthcoming complete presentation of the UNCTAD study.391 

'lbe UNCTAD secretariat has established a comprehensive data base into 

which infonaation on a large number of NTKs applied in 45 countries is being 

collected.401 From this data base information on 8 selected types of 

measures was studied. These measures are explicit non-tariff barriers, that 

is to say they are designed to regulate the quantity (quota, prohibitions, 

discretionary import authorizations), or the price (minimum price systems, 

variable levies, anti-dumping and countervailing duties) of imports. 

Automatic import authorizations and price investigations and surveillance are 

measures designed to monitor import transactions - frequently with the aim of 

f · 1 · . b . f. . 1 . d l '+ l/ h ac1 itat1ng su sequent spec1 icat1on to regu ate prices an vo ume-- ; t ey 

therefore create uncertainty, act as a harrassment421 to imports and 

encourage self-restraint in exports. 

Table 2.19 presents frequency indices (Fui) of non-tariff measures 

affecting the imports of building materials. 'Ibis frequency index shows the 

share of the four-digit CCCN groups affected by non-tariff restraints in a 

particular product category (i.e. an aggregation of several four-digit 

CCCNs). The word affected is used here in preference to restricted or covered 

39/ UNCTAD, Tariff and non-tariff obstacles to international trade in 
buildiii°g materials, (UNIDO/IS. forthcoming). 

40/ For a description of this data base, see "Non-tariff barriers 
affecting the world trade of developing countries and transparency in world 
trading conditions; The inventory of non-tariff barriers", UNCTAD (TD/B/940). 

41/ EEC regulations (e.g. Council regulation (EEC) 288/82) explicitly 
refer-Co surveillance for this purpose (see Official Journal of the European 
Co11111unities, No. L.35, 9 February 1982. 

42/ An empirical investigation of anti-dumping and countervailing duty 
actions revealed that these actions have an adverse impact on imports, 
regardless of their final outcome, i.e. that the anti-dumping and 
countervailing duty investigations are in themselves impediments to trade. 
See Anti-dumping and countervailing duty practices, UNCTAD, TD/B/979, p. 11-12. 
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as a given NTM may apply only to a part of a given four-digit CCCN, thus, this 

measure provides, essentially, an uncertainty index for exporters because 

similar restrictions could be and in fact are, as historical experience 

demonstrates, extended to other items in the group which may be close 

substitutes for the affected products. 1bis index {Fui) is defined as: 

Ne£ 
{l) Fui = 

NCi 

where Nci is the number of 4-digit CCNs where at least one tariff line is 
subject to reported NTMs, while NCi denotes the total nuui>er of CCCNs 
within a given product class. 

Three major coaaents can be made about the estimates in table 2.19. 

First, the average frequency index indicates a wide application of non-tariff 

measures to the imports of building materials: over one-fifth of all product 

groups are subject to one or more of the selected NTMs. Barriers occur more 

frequently in the developing countries where over one-fourth of the product 

groups examined is affected by NTMs than in the developed market economy 

countries where about 18 per cent of the products are affected. This 

difference can be explained to a large extent by the severe balance-of­

payments difficulties of developing countries. Despite various international 

efforts to resolve these difficulties, a ~~ry large number of developing 

countries are still dramatically short of foreign exchange. 

Second, there are marked differences in the frequency of application of 

NTMs in individual product groups. While in the developed market economy 

countries only 5.8 per cent of paints are affected by NTHs, the corresponding 

percentage of metal products is 29.1 per cent. This extraordinarily large 

extent of the application of non-tariff protection in the metal sector 

demonstrates the structural difficulties felt in particular in the iron and 

steel industry, which is fast becoming as tightly regulated as the textile 

sector. A feature of the measures applied in respect to imports of metal 

products is t~e intensive use of price controls. Among them, anti-dumping and 

countervailing duty procedures are prominent. In 198~, for example, 
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Table 2.19. Frequency of non-tariff measures affecting imports of building 
materials 

Product group 

Articles of wood 
Mineral products 
Glass 
Paint 
Metal products 
Equipment 

Average of all products 

Resource-based 
T 11bour-intens ive 
Capital-intensive 

Develope~ 

16.2 
12. l 
14.1 
5.8 

29.l 
12.3 

17 .7 

11.2 
14 .3 
24.8 

Importing markets 

Developing~/ 

27.0 
23.3 
20.5 
24.2 
30.8 
30.3 

27.2 

24.2 
24.3 
31.0 

All 

21.5 
17 .6 
17.2 
14.8 
30.0 
21.l 

22.3 

17.5 
19.2 
27.8 

a/ Australia, Austria, Belgium, Canada, Denmark, Federal Republic of 
Germany, Finland, France, Greece, Ireland, Israel, Portugal, Spain, Sweden, 
Switzerland, United Kingdom, United States. 

b/ Algeria, Brazil, Cameroon, Chile, Guatemala, the area of Hong Kong, 
Indonesia, Ivory Coast, Kenya, Republic of Korea, Malawi, Mexico, Nigeria, 
Pakistan, Peru, Philippines, Saudi Arabia, Sri Lanka, Thailand, Tunisia, 
Turkey, Venezuela. 

Source: Tariff and non-tariff obstacles to international trade in 
building materials, Working Paper prepared by the UNCTAD Secretariat, 
(UNIDO/IS. forthcoming, 1985). Original data from UNCTAD data base on trade 
measures. 
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234 anti-dumping and countervailing actions (or 58 per cent of all actions 

taken in the developed market economy countries) affected metals and basic 

metal products. In the first half o: 1983, a further 18 anti-dumping and 

countervailing duty actions were initiated. This indicates a disturbing 

phenomenon, namely the use of these measures designed for other purposes, in 

an attempt to remedy problems of a structural character. 

1bird, the problem in the steel industry is also responsible for the high 

index values calculated for capital-intensive goods. As can be seen from 

table 2.19, in both developed and developing countries these products face 

non-tariff measures DJch more frequently than resource based or 

labour-intensive manufactures. 11lis could indicate that non-tariff barriers 

i~ the trade of building materials affect primarily the exports of the 

developed market economy countries - since capital-intensive goods account for 

almost 90 per cent of these countries' exports. 

1bis suggestion could be verified by comparing frequency indices with 

tra~e coverage indices. This method is based on the proportion of total 

imports subject to NTMs. Specifically, this NtM cov~rage measure (Vji) is 

defined as; 

Mri 
(2) Vji • 

Mji 

where Mri represents the value of imports from exporter i subject to 
restraints, and Mji is the total value of imports from exporter i in the 
product category j. 

Table 2.20 shows V indices for the EEC Member States. It should be noted 

here that individual EEC countries apply both EEC and national non-tariff 

measures and thus, NtMs - in contrast to tariffs - need to be evaluated for 

each country separately and not for the European Co11111unity as a whole. The 

import statistics employed were for 1980 while the data on non-tariff barriers 

is from 1983. All calculations were performed at the tariff-line level. 
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Table 2.20. Estimates of the frequency (F) and trade cov~rage (V) indices 
for non-tariff measures applied by the EEC member countries to 
1mports of building materials 

Imports from 

Developing Developed market Centrally planned 
countries economy countries economy countries 

of Europe and Asia 

F v F v F v 
Belgium/Luxembourg 12. 7 6.8 16.5 12 .o 2Z.8 28.5 

Denmark 12.7 20.2 12. 7 16.6 20.3 39.8 

Federal Republic of 
Germany U.7 4.6 13.9 16.2 24.l 42.0 

France 19.0 37.5 19.0 49.4 25.3 83.2 

Ireland 12. 7 0.2 12. 7 4.3 15 .2 51.2 

Italy 13.9 16. l 16.5 17 .4 35.4 48.8 

Netherlands 12. 7 0.7 16.5 7.4 22.8 17.9 

United Kingdom 12.7 12. l 12. 7 14.3 15.2 14.5 

Source: UNCTAD data base on trade measures. 

These results seem to confirm the earlier observation. The share of 

imports subject to non-tariff measures is higher in the case of imports of 

building materials from the developed countries than from developing 

countries. Only in one instance, Denmark, is the value of the trade coverage 

index (V) higher for developing countries than for the developed market 

economy countries. Since the prime objective of non-tariff barriers is a 

protection of capital-intensive production, and given the existing geographic 

structure of imports, the highest proportion of trade affected by NTMs is to 

be found in imports from the developed countries. This, ho~ever, does not 

mean that imports from the developing countries are less affected. On the 

contrary, the NTMs facing capital-intensive products are an important 

constraint on the expansion of the developing countries' exports of these 

products and freeze their share in total shipments at a low level. 

I I I I Ill I I I 1111 I I I 
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With some exceptions, protection indices are disturbingly high for all 

countries. 1ltey bear witness to the fact that non-tariff protection is a 

major factor to be taken into account in examining international trade in 

building materials. 



1111 
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3. SOME ECONOMIC CHARACTERISTICS OF THE BUILDING MATERIALS INDUSTRIES 

3.1 Measuring linkages: The input-output approach 

Input-output models are based on a matrix that describes the pattern of 

deliveries by important economic sectors, both to other sectors and to final 

users of products (consumers, government and investors). Input-output 

analysis has been widely employed as a planning tool because its accounting 

framework provides a useful means for anticipating the effects of changes in 

the components of final demand on the full pattern of economic activity. In 

input-output analysis the input-output table, or matrix, is the basic tool. 

It describes the decomposition of gross output value into the value of 

materials and payments to labour and capital. 

The input-output table.is itself simple, but also very powerful. 

Considering first the rows of the table, each row ~epresents one industry and 

reading across the row one obtains the sales of output of the sector to each 

sector in the economy. Normally a sector sells· part of its output not only to 

several of the other sectors but may also purchase a portion for its own use. 

The steel sector for example sells steel not only to the automobile and 

constructio1: industries, but it also purchases steel as an input in its own 

production processes. These own purchases are sometimes a significant portion 

of the sector's total sales. In addition to sales to other industries a row 

of the input-output table also shows a sector's sales to final demand which is 

usually broken do~n by investment, private consu..-.ption, government purchases 

and exports. 

A colu~~ of the matrix represents the purchases of a sector from each of 

the sectors of the economy. As in the case of the rows the column includes 

purchases of a sector from itself. A column in addition to accounting for 

purchases fr,m other sectors of the economy, and itself, includes purchases of 

labour and capital services. It also includes purchases of imports. In more 

elaborate models these may be broken out both by sector and country of 

origin. For e:<ample a recent model of the ASEAN countries includes detailed 

I I I I I I 11111111 I I I I I I II II I 
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reports on imports of the ASEAN countries from each other, from certain other 

countries with whom they have extensive trade and also a general category for 

trade with the rest of the world. 43 / 

Since in this chapter input-output tables are used to show economic 

linkages among industries, it is necessary to make precise the meanings of the 

terms direct, indir~ct and total, sales (or deliveries) and direct, indirect 

and total, purchases (or requirements). 

Direct requirements and sales are just the purchases and sales described 

above in the description of the input-output table. By the indirect 

requirements of a sector is meant the goods that must be produced in order to 

in turn produce the intermediate outputs which are used in its production. 

Thus, if to produce a wooden house requires 10 kilograms of nails, among other 

things, then since steel is needed to produce the nails there will be also an 

indirect requirement for a certain amount of steel. But the indirect 

requirements do not stop here, in fact, the production of the steel has its 

own required materials, and so on. Direct as well as indirect requirements 

(total requirements) are all accounted for and shown by the Leontief inverse 

matrix. This matrix is the exact analogue of the input-output table except 

that instead of showing only the direct requirements and sales it shows the 

total, direct plus indirect, requirements and sales of each sector. 

The rows of the Leontief inverse matrix then show the total deliveries 

(direct plus indirect sales) of a sector to all the sectors of the economy, 

including itself. The columns show the total requirements (direct plus 

indirect purchases) of each sector from all sectors. To simplify using the 

matrix it is usual to convert its entries to requirements and sales per unit 

of output delivered to final dP.r.~nd. These per unit sales and requirements 

data are what are shown in this chapter. 

43/ International input-outp•Jt table for ASEAN countries, 1975, 
Institute of Developing Economies, Tokyo, Japan, March 1982. 
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Returning now to the question of linkages, by backward linkages is meant 

the requirements of a sector from all sectors. It is characterized by the 

industry's column in the Leontief inverse matrix and describes the bundle of 

inputs (direct plus indirect) which is required jn order to produce one unit 

of final demand from a sector. 1llis column of the Leontief inverse matrix 

gives not only the direct purchases from the various sectors but also, as was 

stated above, takes into account indirect requirements. 

The basic notion of backward linkage can be extended to ascertain the 

degree of labour intensity and import intensity. 1llis aspect of the analysis 

depends upon an extension of the requirements column to include payments for 

labour (through wages) and imports. Payments for labour provides an estimate 

of the labour intensity of the sector. Payments for imports provide an 

estimate of foreign exchange requirements. 1lle extension of the notion of 

backward linkage from produced goods and services to productive factors has 

proven very beneficial for the planning of industrial projects in developing 

countries. 

3.2 An illustration: The building materials industry in Kenya 

To illustrate the linkages of the building materials industry with other 

economic sectors, consider the case of Kenya, a lower-middle-income African 

country of 17.4 million people, which had a per capita income in 1981 of 

$US 420. Among developing countries, Kenya has one of the most complete sets 

of macro-economic statistics. 1lle input-output table for the Kenyan economy 

provides a basis for linkage calculations of the sort which are important for 

this study. A disadvantage of the example based on Kenyan dat& is that the 

data is not very current. Tne most recent update, published in 1976 by the 

Central Statistical &ureau, is based on data collected for 1971; this is a 

typical publication lag for input-output information. As the structure of the 

Kenyan economy may have changed in important ways since the last collection of 

data, the matrices derived from the 1971 flow esti111<1tes may not be accurate 

representations of input-output relations in 1985. It is used here only for 

purposes of illustration. 

I I I 
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Since linkage calculations depend on aggregated information in 

input-output tables, it is not possible to consider any building materials 

subsectors at a completely satisfactory level of disaggregation in this kind 

of analysis. 'Ole best available Kenyan input-output table contai.1s 

interindustry information only for 28 sectors. Of these, six include 

important building materials activities: (1) mining, which includes stone, 

sand, gravel, and clay; (2) sawmilling; (3) wood products, including printing 

and publishing; (4) paint, detergent and soap; (5) non-metallic mi~eral 

products, which includes cement, glass and bricks; and (6) metal products and 

machinery, which includes ingots, bars, shapes, rails, tubes, and so forth. 

Table 3.1 presents the construction sector column vector for the Kenyan 

Leontief matrix. 'Ole elements of the vector are ranked in descending oraer, 

so the most important intermediate inputs can be readily identified. As 

previously noted, the elements of this column vector represent the proportion 

of gross production value in the construction sector accounted for by the 28 

sectors. The sum of the coefficients is substantially less than one because 

the columns of the matrix include only payments for intermediate deliveries. 

Not surprisingly, the building materials sectors rank prominently among the 

supplying sectors for the construction industry. The other prominent sectors 

are the constructirn industry itself, miscellaneous services and 

transport-related sectors. 

While the importance of the building materials industries as direct 

suppliers to the construction industry can be assumed in advance, the total 

requirements should be considered in any full evaluation of the relationship 

between the construction industry and the building materials industries. In 

table 3.1, the construction column of the Leontief matrix is also presented. 

The dP.iivery sectors are again presented in order of their size. 

As previously explained, total requirements include all inputs, direct 

and indirect, necessary to support one unit of delivery from a sector to final 

demand. Since at least one unit of delivery from the construction sector to 

~tself is required, the observed value of the own-ccefficicnt for this sector 

is as expected. When the Leontief entries are ~ompared with the entries of 

the input-output matrix, it can be seen that the relative ordering of building 

I I I I I I 11 I I I I I I I I II I I I I 
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Table 3.1. Construction sector requirements in Kenya, 1976 

Direct requirements 
per 100 Kenyan Pounds of 

construction output 

Metal products!.! 
Non-metal mineral products 
Construction 
Trade 
Chemicals, petroleum 
Mining!!/ 
Sawmi 11 ing!!I 
Transportation equipment 
Transportation, co11111unication 
Wood products, publishi~g 
Paints, soaps 
Miscellar.eous 
Hotels, restaurants 
Electricity, water 
Financial services 
Miscellaneous services 
Own business 
Raw textiles 
Clothes 
Agriculture 
Food preparations 
Beverages, tobacco 
Finished textiles 

16.6 
9.1 
7.5 
7.4 
4.7 
4.2 
3.2 
2.0 
1.5 
1.5 
1.4 
1.1 
0.8 
0.7 
'J. 7 
0.7 
0.4 
0.1 

Direct plus indirect 
requirements per 100 Kenyan Pounds 

of construction output 

Con.;truction 
Metal products 
Trade 
Non-metal mineral products 
Chemicals, petroleum 
Mining 
Miscellaneous 
Transportation, COllDllunication 
Sawmilling 
Transportation equipment 
Wood production, publishing 
Electricity, water 
Miscellaneous services 
Paints, soaps 
Financial services 
Own business 
Agriculture 
Rubber 
Hotels, restaurants 
Raw textiles 
Beverages, tobacco 
Food preparation 
Finished textiles 
Clothes 

108.3 
22.4 
10 .9 
10.b 
7.8 
7.5 
5.0 
5.0 
4.5 
3.9 
3.3 
1.8 
1.6 
1.6 
l.b 
1.3 
1.0 
1.0 
1.0 
0.5 
u.J 
0.3 
0.1 
0.1 

~/ Sectors produce significant elements of building materials. 

Sour=e: Central Statistical Bureau of Kenya, 1976 Kenya input-output table. 
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materials sectors remains the same. Their ordering with respect to othe~ 

sectors changes somewhat, however. As expected, some indirectly related 

sectors rise in the rankings once the indirect linkages in the economy are 

taken into account. 

For expositional purposes, the following procedure has been adopted 

(figure 3.1). The Leontief matrix has been ordered so that the building 

materials industries occupy the first six columns. Wherever the Leontief 

coefficient linking a demander industry with ~ Supplier industry is greater 

than .02, a "*'' has been ~ntered. Otherwise, the table entries have been left 

blank. This procedure separates the upper quartile of coefficients for Kenya. 

The purchasing industries are arrayed across the top of the figure in the 

same order as for their position as sellers in the first column. 

This kind of representation makes certain characteristics of the Kenyan 

economy more apparent. First only a few sectors have major direct ano 

indirect supply arrangments with many other sectors. In the lower part of the 

figure, transport-related activities, trade and miscellaneous services play 

important roles. Among the manufacturing sectors, the dominance of the 

building materials sectors as a group stands out. Only food-related 

industries seem comparable in their overall integration as suppliers to other 

sectors. Among the building materials sectors, three are most notable as 

general suppliers: mining, wood products and metal products. The building 

materials subsector (the 6 x 6 spac~ ~ounded by the dotted lines in 

figure 3.1) seems relatively well integrated in Kenya. 

3.3 Labour intensities and import requirements 

Some sense of the labour intensities and impcrt requirements associated 

with expansior. in different sectors can be gained by extending the backward 

linkage methodology to a consideration of the direct and indirect uses of 

labour and imported intermediate inputs. 
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Fi~re 3.1. Significant Leontief matrix entries ror Kenya 
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In Kenya, as ln most developing countries, capital and forEign exchange 

are relatively s~arce, and labour is relatively plentiful. Other things being 

equal, it is an advantage for a sector to have high direct and indirect labour 

requirements and low foreign exchange requirements. It is possible to gain 

some sense of these requirements by premultiplying the L(·ontief inverse matrix 

by the sectorai shares coefficients of labour and imports (see table 3.2). 

The measure of labour intensity that is shown ln table 3.2 is total 

labour required and so is affected not only by the labour intensity of the 

specific sector but alsu by labour intensities of the sectors from which it 

purchases inputs. However, this does not carry through to the labour content 

of imports. Thus, those sectors which are most import intensive are typically 

those with the lowest labour requirements. Sawmilling, which is widely known 

to be relatively labour-intensive, per se is in fact the least labour­

intensive of the five building materials industries shown in the table and 

also the most import intensive of the five. 

While no specific conclusion should be base on such limited data and 

analysis a= presented here, it is possible to see how input-output tables can 

be used in an analysis of important issues relating to development. This 

analysis can also be carried out at a more detailed level to assess the labour 

and import intensities of different ways of achieving specific goals relating 

to the construction sector. Thus, different policies with regard to the 

construction sector, P.g. a policy to promote road building over housing, will 

usually imply the use of a different mix of huilding materials requirements 

and so different to~al labour and import intensities. 

3.3.1 Import substitution versus export-led growth 

The recent world trade recession has warranted a closer look at the 

effects of export instability on the growth prospects of developing 

co~~tries. In particular, the effects of the variance in the price of export 

commodities, in addition to the more obvious effects of a decline in conunodity 

prices, has been inve,tigated. 
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Table 3.2 Sectors ranked by labour intensity and import intensity, Kenya, 1976 

Sectors ranked by labour intensity!!_/ Sectors ranked ~y import.intensity~ 

Miscellaneous services 
Meta 1 productc/ 
Rubber 
Transportation equipment 
Chemicals, petroleum 
Min in~/ 
Finished textiles 
N~n-metal mineral products.£/ 
Wood products, publishing 
Clothes 
Shoes, leather 
Construction 
Raw textiles 
Paints, soaps£/ 
Bakery products 
Sawmi 11 in~/ 
Electricity, water 
Transportation, conununication 
Food preparation 
Hotels, restaurants 
Trade 
Government 
Agriculture 
Financial services 
Beverages, tobacco 
Own dwelling 

85.6 
75.2 
71.9 
62.9 
62.l 
61.4 
60.6 
60.4 
60.0 
58.2 
52.1 
41. 7 
41.4 
39.5 
36. 7 
36.6 
31.6 
31.6 
30.8 
28.6 
26.l 
24 .1 
16.8 
16 .3 
16.3 
3.2 

Government 
Construction 
Transportation, communication 
Trade 
Sawmill in&£_/ 
Financial services 
Hotels, restaurants 
Bakery products 
Agriculture 
Raw textiles 
Food preparations 
Electricity, water 
Wood products, publishing£_/ 
Paints, soaps£/ 
Shoes, leather 
Non-metal mineral products.~/ 
Transportation equipment 
Miscellaneous services 
Beverages, tobacco 
Clothes 
Metal products.£/ 
Finished textiles 
Chemicals, petroleum 
Rubber 
Mining 
Own dwelling 

74.6 
42.0 
41.8 
37.4 
35.9 
32.7 
30.0 
26.2 
25.5 
24.9 
24.0 
23.8 
21.8 
20.0 
19 .6 
18.9 
18 .8 
17.5 
14 .5 
13 .8 
9.4 
8.3 
8.2 
6.8 
6.7 
2.3 

!.I The amounts shown are the total direct and indirect payments to labour 
per 100 Kenyan Pound£ of output delivered to final oemand. 

~/ The amounts shown are the total direct and indirect payments for imports 
per 100 Kenyan Pounds of output delivered to final demand • 

.£/ Sectors which produce significant amounts of building materials. 

Source; Central Statistical Bureau of Kenya, 1976 Kenya input-output 
table. 
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During a period of export led economic upswing, large-scale construction 

projects are initiated. As domestic capacity becomes fully utilized, 

bottlenecks quickly emerge in local markets and buyers turn to foreign 

sources. For some project inputs there is no local source of supply in the 

first place. 

Even for building materials that are available locally, the use of 

imported substitutes increases during a boom phase. In Egypt, for example, 

the volume of imported cement increased from 700,000 metric tons in 1970 to 

7.9 million tons in 1976. Generally, other import-i~tensive activities also 

expand. Unfortunately, many are difficult to reverse once boom turns to bust 

in coonodity markets. 

Among the attractive targets for cuts in the allocation of foreign 

exchange are construction projects, which are sometimes erroneously thought to 

be easily delayed in the short run. If such projects could be interrupted 

without cost, this procedure would not be harmful. But interruptions are apt 

to be costly. The trained labour force evaporates, and project-specific 

skills, which may have been acquired at great cost, are dissipated. 

lncomplet~ construction projects may be subject to high rates of 

deterioration, especially if the climate is severe. Maintenance 1s sometimes 

abandoned along with construction. Furthermore, delays postpone the 

activities the projects are intended to serve. 

Much of the incipient infrastructure developed during a boom phase may 

have degraded before the next upward movement 1n primary product prices. The 

skills needed to finish the projects may have to be re-established at a high 

cost. Instability in export prices may thus interfere with completion of 

construction projects which would otherwise contribute to long-run economic 

expansion. 

Faced with such problems, planners in developing cou~tries have begun to 

find local a•1tonomy more attractive than before. Of course, the history of 

import substitution as a development strategy is also replete with unfortunate 

II I I II 11 I 
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stories. The basic principle of comparative advantage cannot be overthrown by 

fiat, and attempts by relatively small economies to achieve autonomy across 

the range of basic industries have not often worked. 

It is now appropriate to move the discussion from the level of 

abstracti~n to a concrete example. In this section the import-substitution 

policy of Mexico and the export led growth strategy of the Republic of l<orea 

are compared. 

Both Mexico and the Repulic of Korea were categorized as 

upper-middle-income countries in 1983 by the World Bank. 'lbat year, the 

Republic of Korea had a per capita GNP of $US 1,/00 and Mexico of $US 2,250. 

In both cases, high GDP growth rates were responsible for rapid growth (in 

1960, the equivalent figures for the Republic of Korea and Mexico (in constant 

1981 dollars) were $US 400 and $US 1,000, respectively). The Republic of 

Korea's GDP grew at 8.6 per cent during the 1960s and 9.1 per cent during the 

1970s, while the rates for Mexico were 7.6 per cent and 6.5 per cent. During 

the past two decades, both countries have grown rapidly by international 

standards. 

'lbe Republic Qf Korea has pursued a policy of export export led growth 

and has followed an aggressive world marketing strategy as a key component of 

its development planning. Mexico, on the other hand, has stressed the import 

substitution aspects. Its import shares by sector are subsantially lower than 

the Republic of Korea's, as is the proportion of its GNP accounted for by 

exports. The contrast between the export orientations of the two countries 

can be seen by comparing their exports of goods and non-factor services as 

a percentage of GDP. For the Republic of l<orea, this rose from 3 per cent 1n 

1960 to 39 per cent in 1982; for Mexico, it rose only 7 points 1n the same 

period, from 10 per cent in 1960 to 17 per cent in 1982.44/ 

44/ W~rld Bank, World Development Report 1984, Washington, D.C., 1984, 
p. 22"1: 
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This section draws on the results of an input-output study undertaKen at 

the World Bank during the late 1970s. As part of that study, consistently 

measured interindustry flow tables were constructed in historical series for 

several developing economies. For Mexico, consistent tables were constructed 

for 1950, 1960, 1970 and 1975. The tables for the Republic of Korea were 

constructed for 1955, 1963 and 1975. In both cases, the data were.sufficient 

for producing a complete matrix of imp~rt flows, as well as the standard 

domestic input-output table. 

Thus, for the data presented here, tables for 1955, 1963 and 1973 have 

been used for the Republic of Korea. For Mexico, tables for 1950 and 1975 are 

used. 

Twenty-two sectors were included for each country. Among those sectors, 

four include major building materials activities: mining; wood products; 

non-metallic minerals products; and basic metal products. In the following 

discussion, these four sectors are identified as tne building materials 

sectors. 

3.3.2 Trends in import dependence 

Here relative import dependence in the two economies over time is 

discussed. The ratio of total imported deliveries to each sector versus total 

deliveries of goods and services to that sector is used to indicate its degree 

of import dependence. 

Tables 3.3 and 3.4 portray shifts in dependence on imported building 

materials for the two economies. The evident success of the Korean economy 

since 1960 has frequently been given as evidence for those who favour export 

led growth strategies. Since part of its rapid growth has been based on 

assembly operations and raw materials processing, it is not surprising to note 

the relatively high degree of import dependence that has continued to 

characterize many sectors of the Republic of Korea's economy since 1960. 

I I I 
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Table 3.3. Ratio of iaported building aaterials inputs to doaestically 
produced aaterials inputs, Republic of Korea, 1955 and 1~73 

Wood products 

Wood products 
Transportation equipment 
Miscellaneous 8&nufactures 
Public utilities 
Textiles 

Ion-metallic aineral products 

Construction 
Kiscellaneous aaaufactures 
unallocated 
Kacbinerr 
Public utilities 
Pt"inling 
Transportation equipment 
Wood products 
Basic .. tal products 

Basic .. tal products 

Basic aetal products 
Rubber 
Cheaicals 
Construction 
Kining 
Public utilities 
Printing 
Transportation, coamunication 
Textiles 
Wood products 
Agriculture 
Clothing 
Oil, coal 
Paper 
Miscellaneous manufactures 
Unallocated 
Food processing 
Machinery 
Transportation equipment 

1955 

2.08 
.41 
.21 
.30 

.25· 
1.63 

.32 

.98 

.42 
1.18 

.27 

.12 

1.75 
3.62 
5.09 

.61 

.42 
1.29 

.56 

.18 

.12 

.14 

.28 

.50 
• 73 

1973 

.29 

.91 

.18 

.74 

.52 
• 79 
.86 

1.02 
•. 20 

.74 

.49 

.34 

.29 

.54 

.11 

.40 

.93 

.59 

.99 

.46 

.34 
1.36 

.82 

.92 

Source: Data supplied by UNIDO consultant Fred Koavenzadeh. 
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Table 3.4. Ratio of iaported building materials inputs to dOllestically 
produced aateriala inputs, Mexico, 1950 and 1975 

Wood products 

Textiles 
Clothing 
Construction 
Paper 
Food processing 
Wood products 
lliscellaneous aanuf actures 

Non-metallic aineral products 

Food processing 
Non-metallic mineral products 
Cbeaicals, petrol 
Transportation equipment 
Basic aetal products 
Cona.:~ruction 
Machinery 
Miscellanous manufactures 

Basic metal products 

Construction 
Food processing 
Public utilities 
Wood products 
Agriculture 
Leather 
Trade 
Other services 
Non-metallic .'llneral products 
Transportation, co .. unication 
Miscellaneous manufactures 
Teztiles 
Rubber 
Mining 
Clothing 
Paper 
Printing 
Chemicals, petrol 
Transportation equipment 
Basic metal products 
Machinery 

1950 

.81 

.18 

.11 

.31 

.20 

6.11 

1.59 
1.28 
2.34 

.70 

.41 

1.20 
.27 
.29 

1.06 

.11 

.18 

.36 

1975 

. 27 

.45 

.61 
1.67 

.17 

.13 

.22 

.2~ 

.22 
9.54 

18.82 

.18 

.15 

1.28 
1.26 

.49 
3.18 
1.41 
1.30 
1.37 
1.50 
3.38 
3.12 
2. 73 
3.28 
9.24 

Source: Data cupplied by UNIDO !onsultant Fr'd Moavenzadeh. 





Concerning the building materials sector itself the data indicate that 

three buil~ing materials sectors (wood products, non-metallic minerals 

products and basic metal products) have become less dependent on imports. It 

should be noted that during the 1960s and 1970s the Republic of Korea 

developed a significant woc.d products export sector based on imported timber 

resources. 

Ther~ has also been a sharp downward shift in the dependence of the 

construction sector on imported building materials. In wovd proiucts, the 

modest import/domestic ratio of 6.6 per cent dropped even further, to 

1.4 per cent by 1973. For non-metallic mineral products used in construction, 

the import/domestic ratio dropped from 25.4 per cent in 1955 to 2.8 per cent 

in 19/3. A similar drop was registered for construction use of imported basic 

metal products. From 60.5 per cent in 1955, the import/domestic ratio fell to 

48.6 per cent by 1973. Table 3.~ presents similar riata for three building 

materials industries in Mexico. The 1950 import/domestic ratios for wood, 

non-metallic minerals, and metals confirms that the building materials sector 

was not import intensive in the 1950s. 

Sinr.e the 1950s, many Mexican industries have increased their import 

requirements. For wood products used in construction, the import/domestic 

ratio dropped from 11.4 per cent to 1.1 per cent over the observation perioo. 

In its own use of wood products, however, the wood products sector has 

experienced a substantial jump in the ratio - from a negligible 2.o per cent 

in 1950 to 60.5 per cent in 1975. 

In non-metallic minerals products, the own-~ze ratio derlined slightly, 

from 19.9 per cent to 17 per cent. The import/domestic ratio for non-metallic 

minerals products jumped, however, from 8.9 per cenL to 21.5 per cent. 

Substitution away from imported metal products in the construction industry 

seems to have been largely counteracted by increases in the dependence of the 

metal products sector itself. 
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The pattern of overall change in the ratio of imports to domestic 

production for the three building materials industries suggests that the 

dominant tendency in ~he Mexican economy has followed the global trend of 

increased participation in international trade. 

The picture then is one of two economies which have both grown rapidly 

ove~ the last three decades and which represent good examples of the two 

development strategies, the export led growth strategy of the Republic of 

Korea and a more trade neutral strategy of Mexico. The discussion can serve 

as little more than an example of how either approach can result in growth and 

that an overall export led growth strategy does not necessarily imply anything 

concerning how specific sectors will behave. ln this case the building 

materials sectors moved counter to the overall trends in imports in both 

ccuntries. 
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4. TECHNOLOGY AND ORGANIZATION OF PRODUCTION 

4.1 Introduction 

This chapter addresses issues relevant to th~ choice of building 

materials technology which is appropriate to conditions in developing 

countries. It begins with a review of the socioeconomic conditions that 

influence technology choice in developing countries_, then proceeds to an 

examination of the theoretical and empirical evioence for the feasibility of 

small-scale enterprises and the technology options for producing building 

materials. Section 4.5 attempts to clarify the nature, scope and potential of 

the informal market in building materials. The chapter concludes by 

considering measures to promote the small-scale manufacture of building 

materials in the formal and informal sectors. 

4.2 Review of socio-economic conditions in developing countries 

Independence brought many developing regions a desire to industrialize 

quickly and maximize the inflow of technology. They favoured 

capital-intensive methods and large-scale enterprises for a variety of 

reasons: the prestige of Western technology, the promotion of this technology 

by interests firmly entrenched in the new state, and government policies 

granting incentives to capital-intensive enterprises. The preference of the 

wealthy for goods resembling imports and the desire ot decision makers to 

avoid the problems of managing a large, unskilled labour force also militateu 
. l b . . d f d . 451 against more a our-1ntens1ve mo es o pro uct1on.~ 

Substantial capital investment, coupled with a strong belief in economies 

of scale, resulted in the creation of large-scale enterprises throughout the 

developing world in the 1950s, 1960s and 1970s. Yet the unsuitability of 

capital-intensive technology to the resources of developing countries, the 

riidng cost of energy and the increasing deht burden, have led to a 

re-examination of factors and methods of producti~n in the developing world. 

45/ World Bank, World Development Report 1979, Washington, D.C., 1979, 
p. 5. 

I Ill I II I 11 I 111 I 
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The following section attempts to determine the scale and mode of 

production best suited to conditions in developing nations, with emphasis on 

the production of building materials. The issues considered are the impact of 

market size on the choice of technology and the choices concerning 

labour-intensity and technological complexity and how energy costs affect the 

sector. 

4.2.l Market base restrictions 

Market size in developing countries is lar;ely determined by population, 

per capita income, distribution of income prices and availability of 

infrastructure, including means of transport. Population growth and 

!•rbanization increase the demand for construction, principally housing, but 

also urban sewerage, water and transport systems. Urbaniz~tion per se is 

thought to exert an upward pressure on housing demand because urban inc~mes 

are higher than rural, and the share of construction expenditure devoted to 

housing appears higher for city duellers than rural inhabitants in most 

countries. In Pakistan, this expenditure share is typically 19 per cent for 

urban dwellers and 12.5 per cent for rural inhabitants. In most countries, 

the rapid urbanization of the population seems to be outstripping the ability 

to provide adeGuate housing. As discussed in chapter 2, a strong correlation 

exists between per capita consumption of cement and other building materials 

and per capita GDP. 

Distribution of income is also important in determining demand. ln most 

developing nations, the poore~t 40 per cent of the population receive only 

8-16 per cent of the national income. These lower income groups in developing 

countries are usually unwilling or unable to obtain housing through the formal 

market. Evidence for this can be seen in the vast slums and squatter 

settlements in most cities and the percentages of the population unabl~ to ouy 

even the cheapest housing. In an optimistic scenario assuming no down 

payment, a repayment period of 25 years and an interest rate of 10 per cent, 

this group makes up more than 60 per cent of the population in Nairobi, 
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Ahmedabad and Hadras, 3nd o~ly slightly less than that i~ MexiLo City. Thus, 

for one major component of construction, namely housing, income distribution 

h . . . fl . 46/ as an overr1~1ng in uence on uemand.~ 

B~t the demand for housing is conditioned by other factors a~ well. with 

advances in development, the propQrtions oi construction represented by 

dwellings, non-residential hvildings and infrastructure will shift. As 

figure 4.1 indicates, i~ early phas~s of development, a proportionally greater 

demand exists for infrastructure and civil engineering, followed by a 

proportional increase in the demand for industrial facilities. A 

proportionally stronger demand for housing begins only in the later stages of 

development. Specifically, infrastructure fades from approximately one-half 

of all construction in the fir~~ stages of dev~lopment to 30 per cent in 

higher-income societies, while the share of residential construction rises 

almost as quickly as infrastructure falls, from around 28 per cent at 

$US 200 to nearly 40 per cent at $US 2,000 per capita. The non-residential 

~hare, which begins near the residential share in poor societies, climbs 

slowly but more steadily than the residential share, moving from around 

23 per cent at $LJ 200 to about 28 per cent at $US 3,100. The two converge in 

societies with incomes around $US 10,00o.471 

At the same time, the geographic size of tl"ie market ba~;e is determinea to 

a large degree by the availability of transportation. The low value/weight 

ratio of many building materials renders transportation costs a more serious 

constraint for this industry than for virtually any other. Figure 4.2 

demonstrates the severity of this constraint on cement production. In the 

Sudan, Honduras and Botswana, after 100 miles the cost of transporting cement 

is higher than its production cost. 

46/ 
materials 
Institute 

Fred Moavenzadeh and Frances Hagopian, Construction and building 
industries in developing countries, TAP Report 83-19, Mas~achu$etts 
of Technology, Cambridge, Massachusetts, August 1983, p. 104-107. 

4?/ David Wheeler, Major relationships between construction and national 
economic development, Center for Construction Reseacch and lducation, 
Has&achusetts Institute of Technology, Cambridge, Massachusetts, 1982. 
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Figure 4.1. Residential, non-residential and civil en~ineerin~ 
construction as a percent~ of total production 
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Figure 4.2. Examp~.es of the effect of transport distance to remote rural 
areas on the delivered price of cement 
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,!!!!terials industries in developing countries, TAP Report 83/1~ 
(Massachusetts Institute of Technology, Cambridge, 
Massachusetts, August 19~3), p.284. 
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The market base thus expands and contracts in response to varying demand 

and the availability of transport. This calls for an industry responsive to 

changing market conditions and flexible in its scales of production. 

4.2.2 Labour/capital choices 

In dev~loping countries, where investment capital is scarce and the 

supply of unskilled labour is plentiful, importing technologies that require 

large amounts of capital but offer few jobs may be a poor way to allocate 

resources. 

In contrast, labour-intensive production techniques gene~ate a high rate of 

employment per unit 9f investment: studies of road construction in India, the 

Philippines and elsewhere have found that labour-based methods can create seven to 

eight times as many jobs as equipment-based alternatives. This can generate 

significant income to workers who previously were not part of th~ formal cash 

economy. Labour-intensive construction methods also benefit the local 

construct?on industry and certain support-industries such as manufacturers ot 

tools, simple equipment and indigenous construction materials. A key advantage ot 

labour-based production in the 1980s lies in its potential for saving foreign 

exchange. The true cost of importing capital equipment may be higher than its 

nominal value, if the price to be paid in hard currency requires export promotion 

schemes. 

Labour-intensive practices not ~nly provide employment for a job-hungry. work 

force, but may also make possible housing, rural access roads and other facilities 

that could only be built by the mobilization of labour. 

A final set of benefits from labour-intensive practices steins from the 

smaller scale of most labour-intensive industries relative to their 

capital-intensive counterparts. Statistics iniicate that as firm Rize increases: 

(1) capital investment per worker increases, (2) value added per worker rises, 

(3) wage rates rise, and (4) value added per unit of ca.>ital falJ.s.LiS/ lt 

f..Jllows that "small enterprises with a lower lev~l of investment per worker tend 

48/ World Bank, World Development Report 1978, Washington, D.c., 1978, 
p. 19. 

I II I 
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to achieve a higher level of productivity of capital than do larger, more 

capital-intensive enterprises11
•
491 This is particularly significant in 

developing countries, where, as we noted earlier, capital is at a premium. 

4.2.3 Management 

As the scale ot operations increases there are both advantages and 

disadvantages in terms of management. On the plus side the increasP.d division 

of labour made possible through larger scale, allows for individual tasks to 

be simplified 2nd perhaps carried out more easily. However, on the negative 

~ide, the large organization often must formalize concepts anri practices which 

in a small operation can be done more or less intuitively. Such activities 

may range from accounting and personnel management to inventory control and 

maintenance scheduling. Such form?.lization often relies on tools and 

techni1ues which require a lot of education to implement; they are in effect 

capital-intensive in the sense that the workers responsible for implementing 

them must have university leve·1 training or its equivalent. Not only that, 

but in developed countries, where these techniques are the norm in larger and 

even some small operations there is a ready support facility in universities 

and research organizations to help out should anything go wrong. Such 

facilities are not as readily available in developing countries. 

For developi11g countries, from the perspective of management efficiency, 

smaller operations are 0ften likely to be more efficient than large scale 

operations. There are of course instances where the inherent technology of 

the product dictates that, for example, engineering or marketing costs need to 

be spread over a large volume of prQduction and so large scale operations 

become the best choice. 

4.2.4 Technological complexity 

An increase in technological complexity was initially heralded as a means 

of reducing the number of labourers needed and therefore the potential for 

management problems. At the same time, industrial is tE sought to benefit from 

economies of scale. 

49/ Op. cit. 
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Yet a system that works efficiently in the industrialized world cannot 

simply be transferred to a developing country with similarly positive 

results. Technologically compl~x plants require auxiliary facilities often 

unavailab~£ or extremely expensive in the developing world: sophisticated 

transport facilities, loading and unloading machinery, storage and 

dist~ibution systems, warehousing for spare parts, large machine shops, etc. 

These additional facilities can increase overhead costs substantially. 

A case study comparing two cement planes of similar design, one in the 

United States and the other in Indonesia, illustrates this point. As 

table 4.1 indicates, there is a large difference in the cost per ton of 

capacity; $US 115 for the Java plant and $US 34 for the Unit~d States plant. 

The large expenditure incurred by the Java plant for employee benefits such as 

housing and conanunity development accounts for much of this discrepancy. The 

cost of utilities also contributed to this difference since the Java plant had 

to build its own electrical power plant and supply its own water. The United 

States plant was located at a lower elevation than its deposit of raw 

materials, making it possible to convey the matexials by gravity. In Java, 

the deposit was at the same elevation as the plant, requiring more equipment 

for transportation. The raw material used in the United States was of higher 

quality than its Indonesian counterpart, resulting in more output per unit of 

input. Finally, the cost of building the Java plant was higher due to the 

high price of imported cement. 

As table 4.2 shows, almost every aspect of production, with the notable 

exception of labour, is more costly in Java than in the United States, despite 

the similar levels of technology involved. In fact, many of the costs of the 

Java plant were not direct production costs. The costs of building housing 

and general administration could be viewed as an expenditure for general 

social well-being which would have been undertaken whether the project had 

been built or not, similarly the expenaiture to develop the electrical water 

utilities could be spread over other industrial activities in addition to th~ 

cement factory. Another inconvnensurable is the lower grade of the Java 

deposit - it would be in fact better to compare this operation with more 

similar operations in a developed country if data were available. Even so it 
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Table 4.1. Comparison of cost per ton of capacity for two cement plants 

Java plant 
tons/year $Us 

Rated capacity 

General administration, 
housing and coomunity devel~pment 

Company administration 
Machine shop and warehouse 

Total; 

Utilities and related facilities: 
Oil storage/docking 

275,000 

Power plant and electrical lines 
Water line and treatment plant 
Electrical equipment and installation 

Production; 
Quarrying 
Grinding (raw) 
Kiln 
Gypsum storage 
Final grinding 

Total: 

Storage silos, loading facilities 

Total: 

Bag factory 

Railroad facilities 

Total cost of plant; 

Cost per ton of capacity 

10, 100 ,280 
1,564 ,872 

552, 198 

12 ,217 ,350 

1,590 ,261 
2,204,087 
1,265,003 

942,334 

6 ,001,685 

3,988,099 
1, 105 ,621 
3, 142 ,889 

12 ,644 
1,371,548 
2,046,992 

11,667 ,793 

520 '714 

1, 155 ,386 

31,562,928 

115 

United Statest£lant 
tons/year S 

425,000 

l, 153 ,093 
237,526 

l,390,bl9 

365. 914 
501, 12S 

l,2C3,'.>59 

2 ,070 ,602 

2 ,636 ,393 
1,561,899 
3,602,518 

1,563,946 
1,436,264 

10 ,801,020 

286 ,474 

14 ,548 '715 

34 

Source; Unpublished data, suppliP.d by UNIDO consultant Fred Moavenzadeh. 

I I I I I I I I I I I II I II I I I I I 11 I 
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Table 4.2. Cement production cost comparison 

Java United States 

Production (tons) 282,804 

Total cost/ ton (in $US/ton) 23 .73 

Depreciation cost (in SUS) 7 .42 

Interest 3.71 

Labour (operating) 0 .18 

Repair and maintenance 2.33 

Other services l.00 

Utilities 5.31 

Administration 2 .67 

Materials 1.11 

Number of workers 996 

Workers/ 1,000 tons 3 .6 

Source~ Unpublished data, supplied by UNIDO consultant 

Fred Moavenzadeh. 

422 ,b3l 

14 .68 

3 .Sb 

l.7h 

0 .60 

l.71 

0 .b4 

4.0h 

1.51 

0 .80 

204 

0 .5 
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is clear from the analysis that a conservative estimate of the costs of the 

Java operation are significantly higher than for the technically similar palnt 

in the United States. 

Additional pitfalls may accompany tt.e transfer of complex, lat-gc-scale 

technologies to developing countries. Machines may break, with no local 

mechanic to fix them. Plants are frequently operated at less than full 

capacity because market size may not warrant high production. Lastly, 

capital-intensive technology increases the need for workers skilled enough to 

run complex machinery. The administrator of a Mexican wood-products 

subsidiary concluded that the best solution to this problem was to use 

machinery from the 1930s, because it was at a level of mechanization that his 

uneducated workers could understand.SO/ A simple te~hnology designed for a 

small-scale enterprise and able to meet the efficiency standards of the 1980s 

would clearly be a better solution. 

4.2.5 Ene~gy ccsts 

Building materials industries, which are by nature energy intensive, 

consume significant amounts of energy. In 1981, the United States cement 

industry alone bought 385xlo 12 Btu of energy, or 3.5 per cent of the total 

purchased by all manufacturing industries. The share of these industries in 

the consumption of energy in developing countries is also high, of course, 

depending on the degree of the development of these industries and their 

composition in individual countries. In India, cement industry accounted for 

17 per cent of the coal consumption of the industrial sector and 4 per cent of 

t~e power consumption in the beginning of the 1~180s. 

Energy intensities of other basic r•1ilding materials such as lime, 

bricks, ceramics and glass are also high since firing, melting and drying play 

a central role in the technological processes used in production of these 

50/ Paul Strassman, Technological change and economic development, 
CorneIT University Press, Ithaca, New York, 1986, p. 71. 

111 I I II I I I 11 II II I 
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items. Manufacturing of other materials used in construction. namely ferrous 

metallic products. aluminium and plastic parts also requires significant 

energy input. The construction process itself is not so energy intensive as 

compared to the manufacturing of building materials used in construction. 

Therefore, the main energy im,lications of expanding construction relate to 

production of building materials. 

The high energy dependency of the building materials industries made them 

particularly herd hit by increasing prices of energy. In response t~ this 

process, intensified efforts have been made to reduce energy consumption, 

improve the efficiency of energy use and switch users from oil based fuels to 

locally available energy sources. But even such efforts have not always 

offset the negative impact of increasing fuel prices on production cost. A 

~tudy of 18 building materials industries in the United States found that the 

number of BTUs purchased per production hour had dropped between 1971 and 1981 

in two-thirds of the industries, but the cost of fuels and electric energy per 

worker hour had at least quadrupled (in nominal terms) in more than 70 

per cent of the industries (table 4.3). 

The increasing cost of energy input to the production of building 

materials coupled with the increasing demand for building materals required in 

the process of industrialization have put many industrializing countries in a 

difficult position vis-l-vis the development of their ~uilding mat~rials 

industry. They have essentially three options. 

First, they can employ the same technology they have used in the past 

with a corresponding pattern of energy consumption and attempt to increase 

their exports to pay for the increased cost of imported energy. This choice, 

however, may not be realistic in view of the growing foreign exchange 

pressures faced by developing countries. Another possibility is to curtail 

energy use by cutting production. A final alternative is to adopt energy, 

conserving production techniques and technologies. This has been achieved in 

many plants through conventional conservation practices, such as adding 

insulation, tightening up operating procedures, closing leaki; and inc re as ing 

conszrvation awareness among the work force. It is also possible to reduce 

11 I I 11 I I I 11 I I I I II II I I II I I I I 11 I I I I I I 
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Table 4.3. Shipments, capacity utilization and measures of energy purchases ano costs 
for 18 selected building materials industries - 1971, 1976 and 1979-1981 

Industry Purchased fuels and Average cost 

Value of capacity electric ener&l Per cent of energy 

industry utilization of cost per million 

shipments rates l x 1012 Million of btu 

Description Year (aillion $) (per cent) Btu * materials purchased 

Sawmills and 1971 4 ,765 83 57 Z.2 u .70 

planing mills 1976 8,744 99 70 21.19 4 .1 2.99 

general 1981 11,836 55 52 357 4 .6 b.84 

Softwood veneer 1971 
and plywood 1976 3, 164 93 33 78 4 .1 L3t> 

1979 4,295 91 30 110 3.9 3 .b7 

1980 3 ,731 85 25 114 4.5 4.5b 

1981 3,688 78 23 129 4.b 5.73 

Building paper 1971 466 44 3b lb .4 0 .82 

and board 1976 516 a/ 36 74 2b.b 2.Ub 

mills 1979 550 87 31 98 31.2 3 .16 

1980 528 69 27 105 34 .o 3.89 

1981 540 59 25 117 34 .3 4.bO 

Paints and 1971 3,656 20 22 1.1 1.10 

allied pro- 1976 5 ,931 79 15 47 1.4 3 .13 

ducts 1979 7 ,911 80 l7 70 1.5 4 .12 

1980 8,340 a/ l7 83 1.7 4 .8d 

1981 9, 144 69 lb 90 1.7 5 .53 

Paving mix- 1971 804 38 29 b .2 0 .7b 

tures and 1976 1,251 a/ 32 70 8.8 2.19 

blocks 1979 1,938 °!I 39 124 9 .5 ) .18 

1980 2 ,245 85 35 143 9.4 4.09 

1981 2,223 75 30 145 9 .5 4 .78 

Asphalt felts 1971 808 24 15 3.0 (I .b3 

and coatings 1976 1,894 62 :l9 54 4 .b l.l:ib 

1979 2 ,922 87 33 96 5.0 2.91 

1980 2,885 62 31 113 5 .6 3 .b5 

1981 2 ,886 54 28 • 121 5. 7 4 .39 
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Table 4.3. Shipments, capacity utilization and measures of energy purchases and costs 
for 18 selected building materials industries - 1971, 1976 and 1979-1981 
(continued) 

Industry Purchased fuels and Average cost 
Value of capacity electric eneru Per cent of energy 
industry utilization of cost per •illion 
shipments rates i x io12 Hill ion of Btu 

Description Year (million $) (per cent) Btu $ materials purchased 

Flat glass 1971 811 58 35 14.6 0.60 
1976 1,336 75 54 100 19.2 l.S5 
1979 1,638 75 57 161 23.9 2.82 

1980 1,547 71 51 182 26.0 3.57 
1981 1,657 57 52 220 28.5 4.24 

Cement, 1971 1,560 457 243 43.0 0.53 
hydraulic 1976 2,604 74 434 618 53.0 1.42 

1979 4,017 91 450 931 49.9 2.07 

1980 3,963 71 391 954 50.4 2.44 
1981 3,715 57 385 1,034 57.0 2.69 

Brick and 1971 460 78 46 29.7 0.59 
structural 1976 631 91 57 9b 36.5 1.68 
clay tile 1979 916 90 69 184 46.0 2.67 

1980 823 a/ 57 180 48.0 3.k 
1981 739 49 47 171 49.l 3.64 

Other 1971 185 24 14 23.7 0.58 
structural 1976 19:.. a/ 17 25 35.2 1.47 
clay products 1979 203 °!_/ 14 35 40.2 2.50 

1980 174 a/ 11 37 48.l 3.36 
1981 145 !! 9 34 50.7 3.6b 

Concrete brick 1971 778 14 14 3.6 1.00 
and block 1976 1,075 84 17 38 6.5 2.24 

1979 1,495 87 15 51 5.4 3.40 

1980 1,524 62 12 52 5.9 4.33 
1981 1,404 88 10 51 6.3 5.13 

Other concrete 1971 1,749 23 3.3 0.85 
products 1976 2,430 67 20 47 4.5 2.35 

1981 3,839 57 18. 93 5.2 5.21 
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Table 4.3. Shipment~. capc;city utilization and measures of energy purchases and costs 
for 18 selected building materials industries - 1971. 1976 and 1979-1981 
{continued) 

Industry Purchased fuels and Average cost 
Value of capacity electric energ;[ Per cent of energy 
industry utili~ation of cost per million 
shipmerts rates l x 1012 Million of Btu 

Description Year {million $) (per cent) Btu $ materials purchased 

Ready-mixed 1971 3.280 85 69 3.7 0.81 
concrete 1976 5.312 75 50 120 3.9 2.40 

1979 8.962 74 54 177 3.4 3 .28 

1980 8.810 74 52 204 3.9 3.92 
1981 8,983 67 44 209 3.9 4.81. 

Lime 1971 212 92 46 47.'J o.5o 
1976 456 a/ 94 138 59.5 1.47 
1979 604 85 94 189 58.7 2.01 

1980 599 72 86 317 63.l 2 .33 
1981 654 64 88 223 62.l 2.52 

Gypsum pro- 1971 526 41 29 11.1 (J. 71 
ducts 1976 748 75 41 75 16.6 l.b3 

1979 1,555 98 51 145 18.8 2.84 

1980 1,342 89 43 154 20.2 3.58 
1981 l,314 81 43 180 22.4 4.21 

Mineral wool 1971 640 44 32 11.9 o. 73 
1976 1,390 88 53 120 19. l 2.26 
1979 2, 180 91 58 198 20.6 3 .41 

1980 2,235 76 54 224 21. 7 4 .15 
1981 2,339 61 53 255 23.0 4.b4 

Fabricated 1971 3,398 17 26 l.4 1.53 
structural 1976 5.205 72 lb 54 1. 9 3.38 
metal 1979 7 ,418 78 15 73 1.7 4.87 

1980 8.548 74 15 90 1.8 6.<io 
1981 9,060 75 15 102 l.9 6.92 

Sheet metal 1971 ~ :~!~, 14 16 1.7 1.14 
work 1976 70 12 36 l.5 3.00 

1979 6.210 71 11 · 47 1.3 4 .2 7 

1980 6 ,408 71 11 57 1.5 5 .18 
1981 6,754 63 12 b5 l .b 5.44 

I II II II II I I I I I I I I I I I I I 



- 101 -

Table 4.3. Shipments, capacity utilization and measures of energy purchases and costs 
for 18 selected building materials industries - 1971, 1976 and 1979-1981 
(continued) 

Industry Purchased fuels and Average cost 
Value of capacity electric enern Per cent of energy 
industry utilization of cost per million 
shipments rates l x 1012 Million of Btu 

Descrip~ion Year (million $) (per cent) Btu $ materials purchased 

For the 1971 28,400 
18 industries 1976 47, 164 
in this 1979 70,481 
table 

1980 70 ,016 
1981 70,920 

For all 1971 670 ,971 
industries 1976 1,185,695 

1979 l, 727 ,000 

1980 1,850. 92 7 
1981 2,017 ,543 

Description 

For the 18 industries 
in this table as a 
percentage of all 
industries 

Year 

1971 
1976 
1981 

l, 193 
1,080 
l, 127 

998 
950 

13 ,010 
76 12 ,625 
79 12 ,867 

75 11,874 
72 11,563 

Value of industry 
shipments (per cent) 

4.2 
4.0 
3.8 

789 5.5 0.66 
l, '199 7.7 i.85 
3,077 7.6 2.73 

3,321 8.1 3.3:1 
3,596 8.5 3.79 

10 ,432 2.9 0.08 
27,587 4.0 2.19 
42,768 4.3 3.32 

48,205 4 .4 4.06 
55,255 4.6 4.78 

Purchased fuels and electric ener 
Volume (per cent) Value per cent) 

9.2 
8.6 
8.4 

7.6 
7.6 
6.5 

~/ Data withheld because the estimate did not meet publication standards. 

Source: C.B. Pitcher, "Energy use and conservation in the construction materials 
industries", Construction Review, September/October 1983. 
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expenditure on imported energy by converting to cheaper, more abundant fuels, 

utilizing waste heat through heat recovery programmes; for example in 

sawailling facilities the kiln can be fuelled from wood re•idues. 

This third option has been followed by a number of industries in both the 

industrialized and developing regions. 'lbe hydraulic cement industry, one of 

the largest ~nergy r.Jnsumers in the manufacturing industries, has conserved 

energy through housekeeping measures such as those outlined above. as well as 

through technological changes. Wet process plants, which produced about 

46 per cent of total United States cement clinker in 1981 while accounting for 

53 per cent of total energy use in the industry, have gradually been replaced 

by the more energy-efficient dry process plants. 'lbe flat-glass industry has 

adapted a new float-ilass process, which requires about 25 per cent less fuPl 

than the sh£et-glass process, while the asphalt industries have reduced their 

energy consumption by making major changes in the composition of their product. 

'lbese examples show that technology may solve the problem of escal8ting 

energy costs. Completely different modes of production or more efficient 

variants of traditional methods may be developed. But research is also needed 

to devel~p alternatives to hydrocarbon-based fuels. Solar energy may be one 

such possibility. 

New technologies are not the province alone of large scale operations. 

In some respects small scale facilities are in a better position to adapt to 

changing circumstances than their large scale counterparts. Small scale 

operations do, however, often need help in terms of know-how. This can 

sometimes be supplied by the organization supplying the technology. For 

example the manufacturer of a wood-fired boiler for a lumber drying kiln can 

also assist in helping small firms to adapt its operation to the special 

requirements of this technique. In other cases the government must fill this 

role through research and technical assistance centres. World-wide dry 

process facilities are becoming more predominant, mainly because they are more 

energy efficient. 
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4.3 The concept of scale economies 

While automation has proved its ability to produce high quality 

standardized output at low cost, it has often required large scale facilities 

in order to be feasible. An ~xample of such systems can be found in the 

modern automobile assemoly line. In recent years the construction of such 

facilities has declined. Issues of scale have been dealt with at some length 

in a recent UNIDO study.511 It is observed there that very large scale 

operations have never accounted for the majority of manufacturing operations 

in advanced industrial countries. Further, the construction of such 

facilities has slowed down considerably in the past few years. 

The main reason for the recently reduced enthusiasm for very large-scale 

facilities is that they generally are only efficient when operated near design 

capacity. In developing countries, in particular, actual operating rates have 

tended to be below design capacities. The reason for this can be found on 

ooth the marketing and production sides. Forecasting demand is always fraught 

with uncertainty and often demand turns out not to be as great as had been 

forecast. However, this lS not strictly a matter of forecast inaccuracy. In 

fact there is a tendency to be overly optimistic in projecting demand ln 

feasibility studies. Even if market dema11d turns out to be basically as 

forecast, it may still be that marketing arrangements are indadequate or 

production costs may turn out to b~ higher than was anticipated and so the 

price is raised to cover costs. One of the most frequent deficiencies in 

demand forecasts is that price is not explicitly included in the analysis. 

Production bottlenecks are also frequent contributors to lower than 

capacity production levels. This is particularly the case ln developing 

countries where large-scale operations tend to rely to a larger extent on 

imported supplies. In addition, in many instances in developing countries 

there are exchange controls which can make it difficult to obtain supplies, 

raw materials and repair part~, especially when a price increase or other 

51/ Optimum scale production in developing countries: A preliminary 
revieW-of prospects and potentialities in industrial sectors, Sectoral Studies 
Series No. 12 (UNIDO/IS.471), June 1984. 
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unexpected contingency has resulted in i~port requirements exceeding what hao 

originally been budgeted. St•ch difficulties are related to factors which are 

not directly under the firms' control. In other areas there could in 

principle be some advantages to large scale operations in the sense that the 

firm is able to have control within the organization of mechanics, plumbers, 

engineers and so forth to ensure that equipment is properly serviced. 

However, to some extent this &dvantage is offset by the fact that more 

sophisticated production technology tends to r~uire more careful and skillful 

maintenance. 

In addition, economists distinguish between internal and external 

economies of scale. The term internal economies of scale refers to economies 

of scale which a single firm enjoys as it increases it scale of operations. 

The term external economies of scale refers to economies of scale that affect 

the inrlustry as a whole as it expands. , the latter instance, economies of 

scale are not dependent on the size of the individual production facility but 

depend on the size of the industry as a whole. In either instance per unit 

costs fall as output increases. In fact, unit costs may fall as scale 

increases for reasons which economists would not attribute to the existence of 

scale economies. Thus, for example if a large firm is able to exert 

significant market power in purchasing inputs, it may be able to purchase them 

at less than the price which small firms pay. This should not be confused 

with the potential for a large purchaser to buy inputs cheaper because 

suppliers find their costs, for ~xample delivery costs, are lower for large 

volume sales. 

The question of the existence of scale economies is an inte~e$ting one 

and important to policy c~nsiderations in developing countries. The question 

could be put a little more concretely. Typica:ly, firms face what is called a 

U-shaped ~verage coat curve, i.e. average costs first fall over soaie range of 

output then may be more or less flat and fina!ly i!1~rease. In fact, this is 

probably a bit too simplistic sin~e there are maybe a few bumps along the 

bottom of the U-shaped curve. The point is that all firms in most industries 

face first decreasing then pethaps constant a,d eventually increasing returns 
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to scale. So the question is not really so important as to whether economies 

of scale exist. They do in almost every sector - as do decreasing and also 

constant returns to scale. 

The question needs to be asked a little more precisely. Over what output 

are er.onomies of ·scale decisive? It is not reasonable to build facilities 

whict. are too .,;mall to capture the typically pronounced economies of scale 

that characterize the initial falling part of the U-shaped average cost 

curve. Equally inefficient is to construct facilities which are beyond 

reasona~le production levels on the rising portion of tht U-shaped average 

cost curve. 

There is another dimension to the question of scale. In some sectors one 

finds large plants and small plants operating side by side in the same 

market. 1be range in size may be from five emplcyees to over a thousand as in 

say a furniture and joinery establishment. In the case of an integrated plant 

producing not only furniture and joinery but other wood products, the size may 

be even greater. This provijes good empirical evidence that economies of 

sea le are r.ot a dominating force in the sector. However, L, some instances 

the very small scale facility, while it makes a worthwhile contribution to 

economic development especially in the early stages of development, is net apt 

to be suitable for middle income economies. This mear.s that the small-scale 

operation is competitive with larger plants only because i_t is able to draw on 

a pool of very low wage unskilled workers, in some cases it may be a (amily 

operation. As econom~c development proceeds, a different type of operation 

becomes relatively more efficient and it is necessary to use more 

sophisticated technology. It may be that such fundamental changes result in a 

different range of viable production scales. 

At any rate, the discussion which follows attempts to show that, for the 

building materials sector, in many instances economies of scale dre dissipated 

at fairly low levels of output and small ldoour-intensive facilities can be 

viable entities. 
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Bela Gold points out in a recent UNIDO report that the very definition of 

scale is fuzzy. For example, plant B might be called large-scale in relation 

to pla~t A when it merely carrie3 out the same activities as plant A in 

greater number, or carries out a greater number of related activities (i.e., 

plant B is an integrated plant whereas plant A is non-integrated). Small- and 

medium-sized plants are better able than large-scale plants to provide 

distinctive products, to change their product mix frequently and to adapt to 

selective market niches. 521 Finally, recent technological advances such as 

computer-assisted manufacturing will allow small- and medium-scale plants to 

gain the advantages of automation without the high costs and rigid production 

systems previously associated with such methods. This is discussed fur~her in 

section 4.4.6. 

We now turn to the empirical evidence for their existence. Several 

reviews of the literature have shown that this empirical backing is also 

inconclusive. 531 Since most studies deal with average statistical 

relationships in a variety of industries, it is difficult to ascribe a 

variation in production level to a specific variable such as an 

economy-of-scale effect. This has proved true even when studies have been 

based on seemingly homogeneous sectors of industry, since even these studies 

have ignored differences in the factor proportions, product mixes and 

technologies used by the plants studied. 

Once, engineering estimates seemed a potential source of information on 

the projected effects of increases in scales of production, but so far these 

estimates have been based on extrapolations of current experience rather ~han 

on serious research. Most of the specialists consulted in engineering 

studies, for instance, have limited expertise in estimating the results of 

increasing a scale of production substantially beyond what exists 

52/ Changing determinants of optimal scale in production and exploring 
resulting opportunities in devP.loping countrie~, background pa~er prepared by 
Bela Gold, 19 June 1983 (Microfiche No. 13379), p. 26-27. 

'j]_/ Ibid., p. 13. 
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54/ 
already.~ Furthermore, engineering studies have often treated large-scale 

plants as if they were simply blown-up versions of smaller plants, rather than 

plants with fundamentally different organi%ations of production. 551 

Although plants of all scales continue to have important roles in most 

economies, the scarcity of capital, the huge surplus of unskilled labo~r and 

the need to acco111110date a rapidly changing market demand may make large-scale 

enterprises a poor choice for many developing nations. 

A prime candidate for the promotion of small-scale technologies is the 

building materials industry, given the general importance of this sector to 

the economy and the living standard of m~ny develcping countries. The 

potential for creating technologies suitable for small-scale enterprises is 

very high in this sector because of the vast array of possible ways ~o produce 

a given item. This flexibility will be detailed in the following seLtion. 

4.4 Suitability of the building materials industry to small-scale production 

Evidence exists that many sectors of the building materials industry may 

operate at constant returns to scale over a range that includes fairly small 

plants. Subsequent sections argue that the resources necessary for the 

manufacture of building materials are widely available, and the technologies 

associated with the industry are flexible enough to allow vurying degrees of 

technological complexity and labour intensity. 

A look at the market for semistructural and auxiliary components of 

buildings and for secondary goods fabricated from basic structural materials 

reveals even more opportunities for small-scale operations in this sector than 

54/ Op. cit., p. 16-17. 

55/ Optimum scale production in developing countries: A preliminary 
revie;-of prospects and potentialities in industrial sectors, Sectoral Studies 
Series No. 12 (UNIDO/IS.471), 12 June 1984, p. 6. 
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is coaanonly realized. An examination of the informal construction industry in 

developing nations indicates that a vast pool of knowledge, experience and 

manpower for small-scale enterprises already exists. 

Small-scale plants seem especially appealing for non-metallic building 

materials such as bricks. 11le costs of making, firing and drying bricks, 

using either a tunnel or Hoffmann kiln, decrease very slowly, with increasing 
. . d 1 d 561 d l . . . capacity, even in a eve-ope country.--- In a eve oping nation, per-unit 

costs may be significantly higher in large-scale plants, as a study of the 

brickmaking industry in the Gambia showed (see tables 4.4 and 4.5). Such 

studies lead to the conclusion that brick-making technologies with a high 

capital component are not always the most efficient choices for developing 

countries. "This is particularly true of processes preceeding the firing. 

Techniques with a high labour content or improved or mechanized techniques for 

preparing, forming and drying the clay are in some cases more efficient than 

such highly mechanized or automatic techniques as tunnel kilns and 

drying11
•
571 Moreover, the costs of mining and transporting the increased 

quantities of clay necessary for the larger plants, and the costs of the fuel 

and power for the larger kilns, may rise disproportionately with the increase 

in output; in developing countries especially, the increase in transportation 

and energy costs could outweigh any savings from productive efficiency even if 

these existed. 

Wood-related industries show essentially no scale economies with regard 

to the amount of raw material or number of workers. Although production of 

medium-density fibreboard, oriented strandboard, hardboard and comply requires 

large, capital-intensive plants, the production of sawn wood can be a very 

small scale operation. Plywood and cement or gypsum fibreboard can be 

56/ Brickmaking p 1 .qnt~ Industry profile, l>evelopment ano Transfer of 
Technology Series No. 10 (ID/212), 1978, p. 31. 

57/ Sid Boubekeur, Outline of a policy for expertise and technological 
selection in capital goods for cement and brick manufacturing (ID/WG.425/4), 
prepared for UNIDO, Vienna, 27 August 1984, p. 50. 

I Ill II I I 
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Table 4.4. Investments. by output level for brickworks 10 the Gambia 
in 1980 ($US) 

Total investment 
Unit size Installation costs Running costs per brick 

Small unit: 
300,000 bricks/year 25 ,500 32, 125 0.19 

Medium-sized unit; 
3 ~illion bricks/year 700,044 410, 175 0.37 

Large unit: 
10 million bricks/year 2, 117 ,250 1, u 1,610 0.32 

Table 4.5. Production costs by unit size for brickworks in the Gambia 
in 1980 ($US) 

Unit Size Cost of producing 1,000 bricks Cost of producing one b~ick 

Small unit·. 
300,000 bricks/year 107 .o 0.10 

Medium-sized unit~ 
3 million bricks/year 136. 7 o.13 

Large unit~ 
10 million bricks/year ll2 .15 0.11 

Source: UNIDO, Outlir.e of a policy for expertise and technological 
selection in capital goods for ~ement and brick manufacturing. prepared by 
Sid Boubekeur (ID/WG.425/4, August 27, 1984, p. 47. 
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produced with medium-scale or labour-intensive methods. 58/ Since the latter 

items account for the great majority of wood products used in construction, a 

small to medium scale wood industry is possible in most developing countries. 

(In Brazil, for example, only 145 of the nation's 15,058 producers of wood 

products are large firms, while 994 are medium-s:zed or small firms and 
59/ 13,919 are very small.)~ 

The notion that small cement plants are not feasible may be rooted in the 

vague idea that only a large plant could produce the major ingredient of 

massive concrete-based construction projects, but the success·ot small cement 

plants throughout the world belies this notion. Even with capacities as low 

as 20,000 metric tons per year, plants have proved economically efficient. 

Table 4.6 shows that the ratio of net output to capital for a small cement 

plant in India is nearly double the ratio for a large plant. Accor~irg to 

figures published by the Cement Research Institute of India in 1978, the 

capital investment per ton of installed capacity for a domestic plant 

producing 1,200 tons of cement per day was Rs. 741.25 {roughly $US 77), but 

only Rs. 597.29 ($US 61) for a plant with a 50 ton per day capacity. 

Mini cement plants can be brought on-line in 1 to 1.5 years, as against 

4-6 years for large-scale plants. Upkeep costs for mini plants are low, and 

much of their equipment (i.e. kilns, silos, sheds and convey~r belts) can be 

produced locally, stimulating the rural economy.bO/ 

As early as 1966, a vertical-kiln plant in Dalmiapuram with a capacity of 

30 tons per day was showing a 15 per cent savings in total capital costs over 

competitors with capacities 20 to 40 times as great.21./ The small plant 

58/ A review of technology and technological development in the wood and 
wood-processing industry and its implications for developing countries, 
prepared by the Sectoral Studies Branch, Division for Industrial Studies, 
Sectoral Working Paper Series No. 8 (UNlUO/lS.413), November 1983, p. 115. 

59/ Luiz C.M. Bonilha, The building materials industry in Brazil, a 
background paper prepared for UNIDO, July 1984, p. 32. 

60/ Sid Boubekeur, Outline of a olic for ex ertise and technolo ical 
selection in capital good~ for cement and brick manufacturing (ID/WG.425/4 , 
prepared for UNIDO, Vienna, 27 August 1984, p. 40. 

g/ N. Ramachandran, "World's smallest cement plant", Rock Products, 
May 1967, p. 74. 
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Table 4.6. Economic factors in large-scale versus small-scale production of 
cement, India 

Economic factors 

Fixed capital 

Working capital 

Total invested capital 

Annual wage 

Annual value of processed raw material 

Annual value of gross product 

Annual net product 

Annual surplus product 

Gross output/capital ratio 

Net output/capiLal ratio 

A~nual profit norm 

Large-scale 
cement produ~tion 

(Rupees/worker) 

4,550 

1,850 

6 ,40G 

936 

1,747 

3,550 

1,350 

410 

0.60 

0.21 

0.06 

Small-scale 
cement production 
(Rupe~s/worker) 

1,854 

1,750 

3,604 

537 

1,561 

3, 150 

1,860 

845 

0.90 

0.39 

0.23 

Source: Fred Moavenzadeh, "Global prospects for concrete production", 
Cuncrete International, February 1984, p. 29. 
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cost $US 0.25 million to build, as compared to $US 5 million for a typical 

large cement plant in India, and its compact design allows for still greater 

savings by minimizing haulage distances within the plant. Although the cost 

of producing a barrel of cement in the small plant when it opened was 

$US 1.72, compared to $US 1.58 in a typical large plant, the small plant 

served a market within a 20-mile radius, while the larger plants served 

customers as far away as 250 miles. This allowed the small plant to package, 

transport and distribute each barrel for $US 0.49, for a total cost of 

$US 2.21 per barrel, while the large plants had to spend $US 1.10 to package 

and deliver each barrel, for a total cost of $US 2.68. In most developing 

countries, where capital is scarce, transportation systems inadequate, fuel 

expensive and quality packaging materials in short supply, small, 

decentralized plants are able to provide cement to local markets at a lower 

total cost than large plants. Some countries might choose an intermediate 

solution: a few large, centralized plants to produce clinker, and a number of 

small, local plants to grind and bag it. Since clinker is cheaper to bag and 

transport than cement and less subject to spoilage during transport 

significant savings are possible. 

A recent ESCAP report provides another argument in favour of small-scale 

cement plants when it states that few of the large and modern cement plants in 

the region are running at full capacity, although cement is still being 

· d 621 f · 1 · . f l h If 1 ' . . importe .- In act, uti ization o on y a a cement pant s capacity is 

conunon in the developing world. 631 Such difficulties might be less conunon 

in a country with an even distribution of small plants serving local demand 

than in a country with a few large factories near the major cities. Countries 

62/ Economic and Social Co11111ission for A&i~ and the Pacific (ESCAP), The 
bui1'Jing materials industry in the ESCAP region, Working paper prepared for-­
UNIDO, Bankgkok, 1984. 

63/ Optimum scale production in developing countries: A preliminary 
revieW-of prospects and potentialities in industrial sectors, Sectoral Studies 
Series No. 12 (UNIDO/IS•471), 12 June 1984, P• 44. 
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that are considering new investments in cement plants might do well to look at 

the experience of nations with similar resources that chose to build 

large-scale cement works in the past. 

Even industrialized nations are moving towards a system of smaller-scale 

cement plants. By the late 1960s, communities in the United States had begun 

to resist the construction of mammoth cement plants. The passage of pollution 

control regulations made some old equipment obsolete and new equipment more 

costly, while a dec1·ease in the rate of return on investments in cement plants 

made the industry less attractive and a decrease in capacity utilization of 

cement plants created apprehension among United States firms about expanaing 

their facilities. 

The sharp rise in fuel prices in 1973 further jeopardized large, 

centralized plants which relied on distri~ution systems so extensive that a 

truck might carry cement a great distance to a regional storage facility, only 

to have other trucks carry it back for sale to outlets a few miles from the 

plant. The major firms continued to divest themselves of their least 

profitable operations, while smaller companies entered the field. Advances in 

the design of the vertical kiln (i.e. development of the pan-type nodulizer) 

made small plants more productive than previously, while the thermal 

efficiency and relatively clean operation of vertical kilns made them a viable 

alternative to large rotary kilns. 

Similarly, scale economies in the manufacture of steel bore their fruit 

during the period of long growth when installations were operating at 90 to 

100 per cent of capacity. The world crisis in steel made these levels fall 

consistently until they were below 80 per cent, and in certain European mills, 

below 60 per cent. Since 1977, the ten American "Big Steel" companies have 
64/ closed, idled, transferred or sold 20 plants or parts of plants.- Against 

this background, minirnills, which melt scrap in electric furnaces and roll the 

hot steel into a relatively few products, have flourished. In Italy alone, 

64/ Robert J. Miller, "Steel minimills", Scientific American, May 1984, 
p. 33-. 
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there are 120 minimills, accounting for more than half the country's output of 

steel. In 1980, minimills accounted for 46 per cent of the total steel output 

of Spain, 32 per cent for the United Kingdom, 29 per cent for Republic of 
65/ Korea, and 23 per cent for Japan.~ Small rolling mills for concrete 

reinforcing rods are operating successfully l.ll Tunisia, contradicting 

guidelines which advised integrated plants not to drop below one million tons 

pee year of long-term products. The reduced scale of such units can be 

appreciated by compariag their production capacities of 50,000 to 150,000 tons 

per year ~ith that of giant blast furnances in Japan which can procuce up to 

14,000 tons of pig iron per day. 661 

Minimills may not be a marginal phenomenon, but an important and lasting 

development in the iron and steel industry. In America, their number has 

increased from the 10 or 12 minimills sharing 2 per cent of the steel market 

in 1960, to the 50 minimills which accounted for 15-18 per cent of the market 

at the start of 1984, and experts predict this market share will rise to 24 

per cent by 1990 as innovations in minimill technology bring down production 

costs and improve product quality. 

4.4.l Distribution of raw materials 

The distribution of natural resources necessary for the builJing 

materials industry is widespread enough to allow for a syctem of small-scale 

plants. Clays suitable for brickmaking can be readily found nearly everywhere 

in the world. The ingredients of cement are available at low cost in nearly 

all regions, and where the ingredients of Portland cement are scarce, blended 

cements based on industrial and agricultural wastes may be substituted for 

many construction projects - at lower cost. Deposits of gypsum are scattered 

throughout the world; recently, it is being made available as a byproduct of 

fertilizer manufacture in many parts of the world. 

65/ Optimum scale production in developing countries: A preliminary 
review of ros ects and otentialities in industrial sectors, Sectoral Studies 
Series No~ 12 (UNIDO/IS.471 , June 1984, p. 21. 

66/ The world iron and steel industry (second study), prepared by the 
Sectoral Studies Section, International Centre for Industrial Studies 
(UNIDO/ICIS.89), 20 November 1978. 
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Concerning wood based building materials, small-scale logging and 

processing operations are feasible in many developing countries. 

The resources necessary for the production of steel are not as easily 

found as for other building amtcrials. Only 30 per cent of the world's known 

deposits of iron ore are in developing countries and only 5.2 per cent of the 

world's supply of high-quality coking coal. But even without domestic 

supplies of the most common raw materials, a country can develop a steel 

industry, as long as it does not view large, int~grated mills with 

coke-fuelled ~last furnaces as its only option. The discussion on mini-mills 

h d . l . . h. 67/ as opene up entire y new perspectives in t is respect.--

4.4.2 Technological complexity 

The adaptability of the building materials industry to a wide range of 

raw materials is only a small indication of the flexibility of its 

tech~ologies, a flexibility which not only allows plants to exist within a 

wide range of sizes, levels of technological complexity and ratios of labour 

to capital, but also to remain profitable by adapting to changes in the 

economy. The potential for technological variety and change comes in part 

from the many degrees of freedom in the construction industry; a perturbation 
68/ in one sector does not upset the industry as a whole, and vice versa.~ 

For example, a country's favoured method for constructing roads may change 

from labour-intensive to capital-intensive, but the proportion of total 

construction costs that must be allocated to building materials and implements 

will remain fairly constant; table 4.7 illustrates this with statistics of 

rural road construction in 1bailand. Nor is technological choice limited by a 

dichotomy that equates large plants with modern methods and small plants with 

67/ See e.g. Mini-Mills: the way ahead. Proceedings of the Metal 
Bulletin's Second International Mini Mills Conference, Vienna, 1982 and 
Techno-economic considerations for the establishment of a steel industry based 
on the direct reduction technolo for roduction, prepared by 
UNIDO (ECE document STEEL/SEH.9 R.31), 

68/ Hungarian building and production technologies for transfer to 
developing countries, prepared by G. Kunszt and T. Hezos, 1983 (~icrofiche 
forthcoming), p. 10. 
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Table 4.7. Costs of rural road construction in Thailand 
(10 km feeder road with grave 1 surface) 

Implements Skilled 

Technique Equipment and materials labour 

2,000 Bahts/year equipment 
Utilization rate 
Low fuel pr:;.ce 

Capital intensive 
Baht 2,976,471 2 ,:J ;8 ,720 483,187 

Per cent 48 38 8 

Labour intensive 
Baht 1,441,243 2,756,0bO 579,304 

Per cent 20 39 8 

100 Bahts/year equipment 
Utilization rate 
High fue 1 price 

Capital intensive 
Baht 4, 134 ,744 2 ,338 ,720 483, 187 

Per cent 56 32 7 

Labour int~nsive 
Baht 2 ,089 ,467 2,756,060 579 ,304 

Per cent 27 6 7 

Unskilled 
labour Total 

J54 ,u9b b, 152 ,4b4 
b 100 

2,313,1b4 7 ,08~ ,771 
33 100 

])4 ,09b 7 ,310 ,747 
5 100 

2,323,164 7 ,737 .~~) 
30 100 

Note~ Low fue 1 prices are those that prevailed be tore October 1~73. ltigh 
fuel prices correspond to a trebling of those prevailing prior to October 1973. 

Source~ Clifford Winston, "Industrial economic policy toward the builaing 
materials industry in developing countries to achieve maximal economic growth", 
Working Paper, Technology Adaptation Program, Massa~husetts ln&t1tute ot 
Technology, Cambridge, Massachusetts, June 1984, p. 13. 



- 117 -

traditional methods - traditional in many reports being a synonym for 

backward. An enormous integrated steel mill with 1920s technology now being 

built in a developing country is as backward as the humblest cottage brick 

business; a mini-cement plant with a vertical kiln can employ state-of-the-art 

methods more energy efficient than the rotary kilns in very large plants. 

Rather, a continuum of choices for the pairing of plant size and technological 

complexity is possible. 

At the small-scale, simple-technology end of the spectrum, the extent and 

success of the informal sector of the construction industry proves that 

untrained, self-employed builders relying on indigenous materials, traditiJnal 

methods and ingenuity can provide housing for a large number of people. This 

sector is believed to be responsible for a large share of housing in 

developing countries perhaps half the homes in urban Egypt, perhaps 

9 
. 69/ 0 per cent in Honduras.~ 

A single worker with a good supply of clay, for example, can handcraft, 

fire and market enough bricks for a small business to be viable. Firing can 

be done in a hollow mound by lighting a fire inside, using wood or 

agricultural waste as fuel. At slightly more elaborate levels, a brickmaker 

might build a more permanent kiln, or scove, with outer walls of mud-covered 

bricks. In villages and towns with rudimentary industrial facilities, these 

or slightly more complex met~ods might be sufficient. In cities, large, dense 

markets might justify investment in a modern factory with a tunnel kiln 

costing hundreds of thousands of dollars but able to produce 60 tons of bricks 

per day. 

In the past 20 years, new tools, such as integrated multiband saws and 

chippers and new cutting knives have led to greater yields from raw wood. New 

methods that can break down the wood into strands, scrim and wafers have made 

products such as processed boards possible, and microcomputers have allowed 

for the increased automation of processing plants and the scanning and sorting 

69/ International Labour Office, Informal sector employment in Egypt, 
prepated by Mahmoud Abdel-Fadil, Geneva, 1980, p. 31. 
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of diverse species of trees to allocate them more efficiently to end-uses. 

Small sawmills producing lumber for local consumption are also widely used. 

But rese~rchers in Australia have recently developed two types of kilns which 

are transportable, inexpensive and designed to suit the needs and limitations 

of small-scaJe sawmills in developing nations. Both kiJns run on cheap, 

locally available fuels. 701 Small-scale production of processed boards is 

also possible, with only a few •-orkers needed ta cast the boards on flat 

concrete tables and roll in vegetable fibres during setting. In pilot plants 

in Botswana and the United Kingdom, two workers using these methods were able 

to produce 6-10 sheets per day at a cost of only $US 4 per sheet. Although 

such cement- and gypsuurbased boards are too heavy for ct.eap transport, they 

can be ideal for local use as internal and external linings and flooring. The 

quality of their finish can be high, and the inert matrix makes them resistant 

to fire, decay and biological attack. Between technological extremes are 

processes such as the production of wood wool, wood-cement particle boards and 

wood-fibte cement, which use a mixture of simple and more complex 

technologies. Table 4.8 is a su1a.."'lary of the technologic.al considerations a 

developing country might take into account when deciding which domestic wood 

industries to encourage. 

The cement industry in Mexico provides a microcosmic view of the range of 

technologies in this sector. In 1975, it comprised 26 plants, the smallest 

able to turn out 115,000 metric tons per year, the largest 1,848,000. The 

oldest equipment in use would have been considered obsolete for new production 

units, while the most recently installed equipment enabled some plants to 

carry out completely automated production and quality control. The complexity 

of processes and modernity of equipment can vary enormously within a single 

plant - in the 1970s, the Monterrey mill of Cementos Mexicanos included three 

kilns dating from the 1920s operating beside three brand new kilns - and 

~ithin a single size category, as evinced by an inspection of the five largest 

70/ A review of technology and technological development in the wood and 
wood-processing industry and its implications for developing countries, 
prepared by the Sectoral Studies Branch, Division for Industrial Studies, 
Sectoral Working Paper Series No. 8 (UNIDO/IS.413), November 1983, p. 26-27. 
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Table ~.8. Technological considerations tor developing countries 

!Aspect Sawn P11VOOd Fibre Modlw. Particle Waler Strand C.•ont CHont Gyp1U11 ICl In dryer wood board dens Ur bOl1'd bol1'd board part le lo fl bro fl bro for 11c Saw.SU hardboard Ii bro board board bol1'd proc111 ln1 board 

Wood rav 40·50\ ~O',C 8)~ 90\ 90\ 8)" a,,. 110\ 110\ 110\ . mtorlal yloH 
(\) 

~ult ab S U tr for Slaplo Staple Wet batch• Advanced Sul table Sult able Advanced Sul table Staple Slaplt Yu ~eveloplna Si•plo •ost .. .,t lllOIC all all countrlt1 Wet coni. doval, c!ovel, 
lntor countries countries 
dry-
advancfld 

INalntalnablllty Slaplt Slap le •tedlu.- Sophist!· •ttdh• Modlu11 Sorhhtl· Medlua Vny Very Sh1plo or plant sophhtl· cated Cited 1h1pl• 1h1pl• Cited 

J~dustrlal Slap le ,Mo41'111 ModlUll Hodlua Mtdlim Medlua Medlua Medlua Very Yctry Sh1ple lnfranructun 
•h:ple 1l11pl• required 

Optratlon of Ont Ont Contlnu- Cont. Cont, Cont, Cont. Cont, Ono Ono On~ •hltt proco11 shift shift ous 
lhlft lhlft or cont, poulblt poulbh UCtJlt 1h1ple 1h1pl• batch 

Nin. econoa. • 31day •
3
1day •'ld•'f •. 

ll:s/d•y •'/day a 3/day 
Yarlos ... , .. , Hl&h Low Low capacity 

s-10 Local aarket 20 15·20 75-100 30-40 30-40 20·30 or 1111 uport 120 70 zoo zoo zoo so 

tll1h Hl1her Medh• Medh• +ttdlu11 Mldh11 Y, low Y, low Hl&h &1•'111 Low Mtdl- · 
ModlUll kdlua •11dlua Modlu11 . . Fuel (heatlnal Mone ·1'•4111111 mah tHah 

S.111 S.1~1 Medium Low Low . ... :.i Wot hlth Sull S••ll Watol' . 
J)~ •ull 

Htdlua Medhaa Modlu• Low MU Nll S1111l Eco101lcal Sull Mtdlwa Wet Modlua 
COl\ll dH'atlOftl :i~t:lc• serious 

Jry 
aedh• 

Source: A reviev ot technologY and technolosical developeent in the yood and yood-proceaains i9~1tty 
and it• ilaplicationa. for developing countries, Sectoral Working Paper Series Ko. 8, (UIIDO/IB.413, 1983} 
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plants in the country. A study of these five plantsl!-1 further showed that 

the age of equipment was not as important in determining productive efficiency 

as the ability of the staff to select the most appropriate equipment and 

methods available on the world market and tailor them to local conditions, 

introduce innovations of their own, and effectively maintain the plant to 

prevent shutdowns. But the proficiency of a plant's employees in these 

activities was not correlated to the modernity of its equipment and methods; 

rather, success was a function of plant organization and management 

philosophy. Observations of the cement industry in India bear out such 

generalizations and reinforce the conclusion that manufacture of cement may 

occur at a multiplicity of scales and technological levels. A summary of the 

characteristics of produ~tion at each of these scales is provided by table 4.9. 

The manufacture of steel is inherently more complex than that of other 

building materials, but more leeway is possible than is comnonly believed. A 

mill that uses scrap as its raw material can ignore the difficulties of ore 

reduction and the creation of intermediate products such as pig iron, while a 

mill that limits its mix of final products to rods and bars can eliminate the 

need for elaborate casting and shaping machinery. But this doesn't mean that 

minimills must limit themselves to simple or old-fashioned methods. Free of 

the need to spend vast amounts of money to build and maintain the facilities 

of an integrated plant, a minimill can more easily invest in modern equipment 

for the steps of steel manufacture within its domain. 721 

4.4.3 Labour-capital substitution 

Closely related to the flexibility of an industry's technology is the 

ease with which manufacturers can interchange labour and capital in production 

processes. The more elastic this ratio, the greater the likelihood that 

entrepreneurs will be able to find combinations of workers and machinery that 

JJ.I Ruth Pearson, The Mexican cement industry~ Technology, market 
structure and growth, Working Paper No. 11, prepared for ECLAC, Buenos Aires, 
September 1977. 

72/ Robert J. Miller, "Steel minimills", Scientific American, May 1984, 
p. 34-. 



Table 4.9. Characlerislics of various scalea of cemenl production 

Availabilily 
of technology 

Scale of Out.put. ltlln t.o developing Raw Type of Qual i t.y and UHi 

production (ton1/day) type countriH materlah cement produced or product 

Kcdlua to 500-3000• Rot.ary Muat. primarily Limealone; a 1i- Portland cement. (PC) Sat.iafies int.er-
large be imported liceou1 or alumnous Portland pozzolana national (ISO) 

material such as cemenl (PPC) slandard for 
clay or blasl- rort.land a lag strength; •ay be 
furnace 1lag; cemont. (PSC) u1ed for any 
additives 1uch as building project. 
gypsum or pozzolana Q•0.9-1.0 

Sllall 100-SOO Rotary Primarliy same aa above Same aa above Samit as abo11e 
or imported 
vertical 
shaft 

Mini 20-100 Vertical Indigenous Generally same as Same as above May be Cull-
shaft above wlt.h 1ome strength or leas; 

variation uses vary accord 
lngly. Q•0.8-1.0 

Village Leu than Vertical Indlgenou1 Limestone• of in- Hydraul\c limea Low-grade ce•ent.s, 
20 shaft rural ferior quality, and lime-pozzolana weaker and slower 

volcanic t.uffs, mixture• 1etling t.han PC, 
ground-brick wasle, but. well-sult.ed to 
uh from burnt mortars, plasters, 
agricultural waste soll-alabll lzlng 

concrete blocks aud 
foundation con-
creles. Q 0.6 

~: The Q-index ls a mea1ure of the strength of cements in relation to their ability lo substitute for 
Portland ceaent. It la the &110unt or Portland cement which can be replaced by the substitute. 

Source: Optiau• acale product.ion in developlr.g countrle1: A Pt•llmlnarx reylew of proapects ind 
potentlalltlea ln lndyatrlal 1ector1, Sectoral St.udlea Serles No. 12 (UNIDO/IS.471, June 12, 1984), pp. 45-48. 
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allow them to enter the field and to respond efficiently to changing 

conditions within it. A plant that can use more labour than machinery will 

have greater latitude ln responding to fluctuations in supply and demand. A 

labour-intensive plant will also be less vulnerable to equipment breakdowns 

and difficulties obtaining spare parts from foreign suppliers. 

lbe building materials industry is amenable to a broad spread of 

labour-to-capital ratios. Labour intensity, measured in the number of people 

engaged in one million rupies worth of production, and income generation, 

expressed in wages as a percentage of output, is especially high in the 

informal sector, as table 4.10 shows for Sri Lanka. Estimates performed 

across the building materials industries of many developed and developing 

nations and within various countries across wide time spans provide convincing 

evidence that labour and capital are highly interchangable in the face of 

differentials in factor prices. 731 M~reover, the estimates are in part 

based on data from existing mills in developing countries, many of whose 

technologies are capital-intensive simply because they have been imported from 

countries in which such methods are more economical than labour-intensive 

methods. Conceivably, research could lead developing countries to adopt 

technologies better suited to conditions of scarce capital and abundant 

labour. For instance, mill owners in most industrialized nations have 

switched from casting steel into ingots, which are later melted and rolled 

into finished products, to feeding the liquid steel directly into a continuous 

caster, which creates finished product~ immediately. But casting from ingots 

is much more labour-intensive than continuous casting, and so may be 

economically preferable for steel plants in developing nations. Separate 

melting and rolling facilities also may help steel mills weather market 

fluctuations more efficiently by allowing them to use their full melting 

capacities during slack times to create stockpiles of ingots, which can be 

rolled during times of peak demand. 74/ 

73/ David Wheeler, The economics of the building materials indufitry ln 
develaping countries, Center for Construction Research and Education, 
Massachusetts Institute of Technology, Cambridge, Massachusetts, 1982, p. 72. 

74/ Optimum scale production in developing countries: A preliminary 
revieW"°of prospects and potentialities in industrial sectors, Sectoral St.udies 
Series No. 12 (UNIDO/IS.471), June 1984, P• 21. 
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Table 4.10. Labour, capital resources used and capacity utilization in selecteo 
material prod~ction units, Sri Lanka, 1973 

Building materials 

Traditional and 
small sea le units':. 

Bricks 
Sand 
Country tiles 
Cadjan (woven 

coconut roofing) 

Aggregate-;. 
(a) Manual quarry 
(b) Mech. crusher 
Lime 
Brassware 
Drainage fittings 

Modern medi~scale 
and large industrial 
units-;. 

Flat tiles 
Hardware 
Cement 
Asbestos cement 

products 
Steel 
Paint, varnish, dis­

temper, etc. 

Nuaber of 
stablish­
ments 

37 
13 
4 

5 

2 
6 

17 
19 
15 

5 
l 
l 

2 
l 

9 

N'8ber of 
workers per 
106 Rs. of 
production 

l, 120 
850 
850 

800 

560 
110 
240 
140 
100 

140 
100 
26 

lb 
16 

14 

Wages 
share!/ 
lpercerr 
tage) 

47 
79 
47 

52 

45 
21 
28 
25 
26 

21 
31 
14 

10 
9 

8 

Capital 
per 

worker 
(a.v.) 

Rs. 

700 
400 
500 

400 

1,300 
8.400 
1,600 
1.400 
7 ,300 

b.400 
25 ,000 
93 ,000 

12 ,000 
59,000 

26,000 

Notes':. a/ Wages as a percentage of total value of output. 
m.v. - market value 
Rs. • Rupees 

Machinery and 
tools per 

wor'<er (m.v.) 
Rs. 

10 
13 
b 

no 
4,000 

40 
700 

3,700 

2,500 
20 ,000 
46 ,ooo 

5, 100 
29,000 

14 ,000 

Capacity 
utilization 

(per cent) 

67 
44 
63 

IH 
14 
50 
53 
b5 

b5 
25 
67 

b8 
41 

31 

Source':. Econ01Dic and Social Commission for Asia and the Pacific (ESCAP), ~~js 
materials industry in the ESCAP region, Working Pa~r prepared for UNIDO, Bangkok, ~q~~. 

p. 11. 
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As stated earlier, brickmaking may be accomplished almost entirely by 

hand. In developed countries, winning clay through manual labour is 

profitable for outputs up to 14,000 bricks per day. In developing countries, 

it would be profitable at much higher levels. Evidence shows that teaching 

workers to use their shovels more efficiently and offering financial 

incentives for increased productivity ~y be more cost-effective than 
. . . 1 . . h. 75/ investing ~n c ay-w1nning mac ines.--

At the highest level of mechanization attained so far in the clay and 

brick industry, the input of labour is less than one man-hour per thousand 

bricks; at the highest level of labour intensity in unmechanized plants, it 

may be 167 man-hours per thousand bricks. But the hourly wage in developing 

countries in 1978 was as low as $US .11 and as higla as $US 11.00 in developed 

countries, and since owners of the more mechanized factories also had to pay 

more for their initial capital, equipment depreciation, fuel, power, spare 

parts and process additives, the labour-intensive plants in the developing 

world were able to offer bricks at less than half the price of bricks from 

f . . h d 1 d . 761 actories in t e eve ope nations.--

Arg~'lllents have been presented, that uncertainties as to the quality of 

handmade cement may lead engineers to prescribe more concrete in building 

projects or reinforce it with more costly materials.12/ Yet high-grade 

cement may be superfluous for many local building projects, &nd the study of 

the Mexican cement industry cited earlier showed that the effectiveness of 

quality control can be independent of production technology. India and 

several other developing nations have been exploring alternatives to costly 

75/ Brickmaking plant~ Industry profile, Development and Transfer of 
Technology Series No. 10 (ID/212), 1978, p. 7. 

76/ Ren~ Urien, "Alternative strategies for building material industries 
in developing countries", ECO No. 83-16, Centre Scientifique et Technique du 
Bitiment, Paris, 4 May 1983, p. 39-40. 

77/ The buildin materials industr in the ESCAP re ion, Economic and 
SociaY-Commission for Asia and the Pacific ESCAP , Working Paper preparP.d for 
UNIDO, Bankgkok, 1984, P• 9. 
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on-line instrumentation controls of quality. 781 Though the manpower per ton 

of output is two to three times greater in mini cement plants than in large 

plants, the quality of cement produced in India's mini plants rivals that 

produced in its giant rotary-kiln plants. The single unit design and compact 

size of the vertical-kiln vlant at Dalmiapuram has facilitated production 

efficiency and quality control; a single superintendent in an elevated office 

can supervise nearly all the operations in the factory. 

4.4.4 Plant mobility 

Mobile plants may allow factory owners to remain competitive by moving 

their plants when sources of raw materials are depleted or the construction 

needs of 3 small market are met. Workers with cranes can dismantle a complete 

vertical-kiln cement plant, which weighs less than 200 tons, reconstruct it at 

h . d h . d d . . h. h 791 anot er site an ave it rea y to resume pro uct1on wit in a mont .~ 

Field plants to produce concr~te precastings on-site and then be relocated 

when a construction project is finished are now available; manufacturers have 

sold several in the Middle East.801 Engineers have developed a mobile 

limeburner which combines the advantages of shaft·and rotary kilns and is able 

to process limestone of many grain sizes into 20 tons of high-quality lime per 

day.811 Mobile sawmills have long been available and have been used 

successfully in both developed and developing·countries. 

78/ Fred Moavenzadeh, "Global prospects for concrete production", 
Concrete International, February 1984, p. 30. 

79/ N. Ramachandran, "World's smallest cement plant", Rock Products, May 
1967 ,p. 76. 

80/ Fred frioavenzadeh, "Global prospect.s for concrete production", 
Concrete International, February 1984, p. 31. 

81/ 
developing countries, 
forthcoming), p. 23. 

11 I I I I 11 

roduction technolo ies for transfer to 
G. Kunszt and T. Mezos, 1983 Microfiche 
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F~r regions where a dispersed population would make a permanent 

brick-making plant unprofitable, a mobile forming plant has been invented 

which can produce a respectable 1,000-15,000 bricks per hour. 821 With 

respect to Africa, special initiatives have been taken by UNIDO. The 

population living in rural areas has only very limited access to load bearing 

bricks. 1be mere cost of transporting bricks to the point of use would raise 

tha end price to an unacceptable level and the local market is still not 

sufficient to justify a production on the spot. A UNIDO project initiated in 

1984 has introduced a mobile mechanized brickmaking plant. The production 

unit will be composed of traditional brickmaking equipment and will have a 

capacity of 1,000-1,500 bricks per hour, but will be mounted on a trailer 

which makes it possible to tow it from one place to the other depending on the 

demand. The project will allow a realistic assessment of the potential role 

of this type of unit in satisfying the requirements of rural areas for high 

quality bricks. 

4.4.5 Product mix 

Entrants into the building materials industry also should have little 

trouule finding a product mix compatible with their resources and the needs of 

the local market, or altering this mix as conditions change. 1bere exists a 

wide range of possible wood products, as shown by table 4.8. Although wafer 

boards, strandboards and medium-density fibreboards may now be beyond the 

technological capabilities of many developing nations, as supplies of conanon 

species of trees decline and a familiarity with more modern wood production 

methods and equipment grows, these products may become more attractive to 

manufacturers in developing countries. Even bricks can come in a surprising 

assortment of sizes, strengths, compositions, perforation patterns and shapes, 

suited to a variety of contruction needs. Ferrocement, a highly versatile 

form of reinforced concrete made of wire mesh, water and cement, is a building 

material with great promise for houses, boats, barns and factory components. 

Relatively easy to make and light to transport, ferrocement panels nonetheless 

82/ Sid Boubekeur, Outline of a policy for expertise and technological 
selec"Lion in capital goods for cement and brick mP.nufacturing (ID/WG.425/4}, 
prepared for UNIDO, Vienna, August 1984. 
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are strong, mouldable, inexpensive, and resistant to corrosion, compression, 

tension, bending, str£sses and water. Not only ar~ ferrocement panels 

valuable as the basic components of prefabricated housing, but especially in 

hot, dry climates, they may alleviate the shortage of roofing material. The 

lack of low-cost, durable roofing is the single greatest obstacle to building 

low-cost housing in developing countries, were roofing can represent 50 

per cent of the total cost of a simple home. Yet the raw materials of 

ferrocement are available in most countries, its production is 

labour-intensive, and the skills involved are easily acquired and include many 

h d l d . h . f l 831 met o s a rea y common in t e in orma sector.~ 

Computer-assisted manufacturing (CAM}, which permits factories to shift 

rapidly from the production of one item to any of numerous other items by the 

replacement of instruction tapes in programmable machinery, will give the 

building materials industry in developed nations greater flexibility and 

responsiveness in product mix in coming years. With CAM, plants of all sizes 

will be able to run relatively small batches, stockpile smaller surplases 

(with proportionately lower costs for warehouse space}, reprogramme their 

machinery to produce a second item, and switch back quickly and cheaply to the 

firbt item if demand warrants it. 

The above-mentioned UNIDO stud~/ claims that the diffusion of ~.M/CAD 
technologies will be precisely in sectors where developing countries have made 

a notable progress. Failure to catch up in these technologies will threaten 

the industrialization of the South. 

So far, the diffusion of computer-aided technologies to developing 

countries has been less than encouraging. Yet, developing countries need not 

83/ Roofing in developing countries: Research for new technologies, 
National Academy of Sciences (NAS}, Washington, D.C., 1974, p. 45. 

84/ 
-of 

Optimum scale production in developing countries: A preliminary 
ects and otentialities in industrial sectors, Sectoral Studies 
UNIDO/IS.471 , June 1984. 
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85/ be excluded from such advances.~ As small computers become cheaper, 

easier to use and more reliable than they are even today, their transfer to 

developing countries will become more and more feasible. Computers exist that 

can diagnose their own malfunctions and either tell an operator which circuit 

board to replace, or automatically switch to a backup board. The potential 

effect of microcomputers on the building materials industry is significant, 

with applications throughout the wood, steel and cement sectors. A rapid 

development of appropriate synergistic linkages is, however, a prerequisite 

for the integration of these new technologies in developing countries. 

4.4.6 Responsiveness to energy costs 

The building materials industry has proved itself able to survive 

dramatic increases in the cost of energy and appears to have an even greater 

potential for adaptation. The world cement industry has responded to the 

changes in the prices and availability of commercial fuels, which took place 

in the 20th century, by reverting to more availab~e fuels. The basic 

technological fuel before the 1960s was coal. Fuel oil and natural gas became 

preferable since the mid-1960s. This was associated on the one hand with the 

availability of cheap oil and on the other hand with the convenience of using 

oil as a fuel. 

However, after the dramatic increase of the price for oil in 1973-1974, 

many countries started reverting to coal again. A significant number of 

developing countries, particularly those having coal resources, use coal as a 

main technological fuel in cement production. Even countries possessing oil 

deposits, such as e.g. Indonesia are now making efforts to substitute coal and 

other energy resources for oil in cement production in order to conserve oil 

which is the most valuable energy and raw material resource. 

The increase in the cost of fuel input has been one of the main reasons 

that many countries converted their cement product technology from wet to dry 

or semi-dry which consumes substantially less heat (up to 40 per cent), which 

85/ Changing determinants of optimal scale in production and exploring 
resulting opportunities in developing countries, background paper prepared by 
Bela Gold, 19 June 1983 (Microfiche No. 13379), p. 31. 
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accounts for the major share of energy requirement in cement production. 

Information on some examples of conversion of projects from wet to dry process 

and from oil to other fuel from several countries is given in table 4.11. 

A very important point is that improvement in technology for cement 

products leads to improvement of production in existing plants as well as 

efficiency of energy utilization. However, conversions of existing cement 

plants from wet to dry production process and from fuel oil to coal are not 

always possible and feasible due to economic and other factors. 1bey require 

particularly large capital investments. 

One of the basic ways to decrease energy consumption in production of 

bricks, another important part of building materials, is to convert plants to 

the manufacturing of nozzle bricks. Various measures to improve the 

efficiency of energy use are also of importance for this industry. In many 

developing countries wood is a primary fuel for brick manufacturing, often 1n 

small-scale and rural industry. 1berefore substitution of wood by locally 

available organic residues such as saw dust, coffee husks is very important. 

The basic type of fuel 1n glass production is natural gas and fuel oil. 

This is due to the specific technological requirements of the production 

process. The main technological option here to reduce specific consumption of 

energy and to shift over to other types of energy is the use of electric 

melting. However, there is also significant scope for improvement of enersy 

use in existing plants by utilizing flue gases, adding scrap glas, etc. 

Yet even without capital investment, a savings of 10-15 P-~ cent in 

energy consumption is possible, simply through improvements in operating 

procedures. A further reduction of 20-40 per cent is possible in the 

production of some cements by stretching the clinker with slag, fly ash and 

pozzolana. Cement plants in developing nations are increasing their use of 

industrial and agricultural wastes, peat and wood chips as supplementary fuels 

in precalciner kilns; these fuels are difficult to feed into the kilns of more 

mechanized plants, but less of a problem in labour-intensive plants. Small 

plants, especially those with vertical kilns, are also able to minimize heat 

losses more effectively than large plants with rotary kilns. 

I I I I 11 I I I I I 



Table 4.11. E•tiaated re1ult for 1ome recent conver1ion1 to aore ener&J efficient technolo1y 

Project Project. Plant. capac lt.J Fuel con1u•ption Reto of 
completion rrojoct COit ~ t2D1 eu: sln2 u,ul!"12 rot.urn on 

count.rJ d1te outline <S~s million) Before Aft.er Be Core Art.er inve1t.mont. 

-
A. We~ to d£! eroc•11 

copver1lona: 

rune• -1977 One wet klln 25 1,500 1,500 1,400 750 17 
to precalciner, 
other cloHd 

Canada -1980 Two wet kilns 10 1,400 1,200 l,400 100 15 
replaced by 
4-1tage 
preheat.er 

Brull 1982 wet. kiln to 10 440 550 1,450 900 17 • 4-•t.•ge Q preheat.er 

Malaysia., 1982 Wet kiln t.o 95 1,500 4,300 1,335 130 20 
'4-1t.ege 
pre-heat.er/ 
precalc lner 

B. OU to alterna_te __ fuel 
convenign1: . 

rrance 1979 '4-1tage pre- ... 3,000 3,000 900 900 14 
heat.er from oil 
t.o 707. coal/ 
307. oil 

UruguaJ Four wet. kiln•, 1.5 800 800 1,560 1,685 57 
oil lo direct 
coal/rice hulll 

United StatH ll-1tage pre- 2 1,450 1,450 850 170 42 
heat.er g11 

Soyrct: 11. Fog and lt.L. Nadkarni, "Eneru efficiency and fuel 1ub1t.it.ut.lon in t.be ceMnt. lndU1t.ry with 
eapha1l1 on developing countrie•", World Bank Technical Paper, Wa1hlngton, D.C., 1983, p. 68. 
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Similarly, energy savings ln the steel industry are possible through 

capital investment and reforms ln operating procedures at large integrated 

plants and through increased reliance on minimills, which are three times as 

energy-efficient as integrated mills. Through conservation alone, the 

state-owned Siderbras system of steel works ln Brazil reduced its consumption 

of primary fuel by one-quarter between 1976 and 1980, though production of 

liquid steel nearly doubled. Plants in Brazil's private sector were even more 

successful, with integrated steelworks reducing their conslDDption ol fuel oil 

by 43.6 per cent between 1978 and 1981 and semi-integrated and scrap mills by 
86/ 27.1 per cent.~ 

Wood-drying kilns powered by the sun or by high-pressure steam, direct 

natural gas or wood wastes instead of fossil fuel or electricity are viable, 

as prototypes in Australia have proved. Agricultural wastes such as husks, 

chaff and straw are high in caloric value and, when properly used, make 

excellent fuels for many types of brick kilns. Even a country as small as 

Togo throws away enough coconut husks in a year to generate 176 billion kJ of 

energy. Though such fuels are not compatible with large tunnel kilns, they 

are eminently suitable for the smaller, simpler kilns in rural areas where 

they would more likely be used. 

4.4.7 Opportunities for second-stage production of building materials 

The evoluti~n of the building materials industry in developed nations 

indicates that small-scale production has been a much more favoured response 

to economic pressures, especially in recent years, than is commoniy thought. 

This becomes apparent if the industry is divided according to the final uses 

of its products: structural, such as beams, outer walls, foundations; 

semistructural, such as partitions, floors, roofs and claddings; and 

auxiliary, such as doors, windows, insulation and fixtures. In developed 

market economy countries, the majority of suppliers of semistructural and 

86/ International cooperation for rational use of energy in industry, 
lnernational Energy Agency (IEA) and Latin American Energy Organization 
(OLADE), Paris, July 1983, p. 290-313. 
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auxiliary components are small and privately owned. Though the sector 

producing structural materials is dominated by large, capital-intensive 

plants, this domination is being eroded by smaller, specialized factories, 

such as the mini plants for steel and cement discussed earlier in ghis report. 

Although large integrated steel plants still roll many of their own 

slabs, billets and blooms, an increasing number of minimills and small 

finishing mills are competing with them; minimills melt and roll scrap to do 

this, while finishing mills use billets and blooms bought from integrated 

mills. 

Typically, fabrication of steel products does not occur at mills of any 

kind, but in shops of all sizes nearer the construction market. Here, workers 

cut small steel shaRes into appropriate sizes, then weld, rivet, or bolt the 

pieces together to form the sashes and frames of steel windows. Others may 

cut, punch, and drill other shapes to form the sub-assemblies of larger 

structural frames, which are welded together on-site or incorporated into 

masonry. A prime function of fabrication shops is to cut and bend steel bars 

to the lengths and shapes required to reinforce concrete. 

Similar opportunities exist for suppliers of secondary products from 

cement. In the United States, manufacturers of ready-mixed concrete consumed 

63.l per cent of the nation's cement output in 1971. Moreover, these were 

1 . 871 h 0 gh f" . h f" 1 1 smal companies,~ t e top ei t irms in t e ie d produced on y 

10 per cent of the nation's ready-mixed concrete, with 3,978 firms competing 

for the rest of the market. Manufacturers of precast concrete products 

consumed an addititional 13.4 per cent of the cement produced in the United 

States in 1971. Most of the remainder was fabricated on-site by general 

construction workers and those more skilled in the mixing and pouring of 

concrete. Opportunities are now available all over the world in small-scale 

concrete contracting in the breaking, cutting, sawing, coring and drilling of 

concrete, in the sale of blocks and shapes, construction forms, curing and 

treating materials, mixers and pumps, patching compounds, prestressed concrete 

87/ US Department of Con111erce, 1972 Census of Manufacturers, Washington. 
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and concrete reinforcements, as well as th~ sale of ready-mixed concrete and 

precast products such as sewerage and cesspool systems, steps, floor and 

roofing units, curbing and lighting equipment. 

Host developing countries have not had the time or reso~rces to spawn 

such a myriad of suppliers of secondary steel, concrete and wood products. 

But the need for these products, as well as for semi-structural and auxiliary 

construction materials, is already significant in developing nations, as the 

statistics in table 2.6 show. Doors, windows, shutters and ironwork fittings 

are needed as much for low-cost housing as they are for multi-story office 

buildings and factories. 1bough domestic demand may be greater for these 

products than for plumbing and sanitary fixtures, plastics, electrical 

equipment, elevators, etc., a failure to develop indigenous supplies of such 
. 1° . l . l l 0 • 

881 auxi iary items may resu t in perpetua re iance on imports.--

'lbe manufacture of concrete products, for instance, requires virtually no 

heat, which means that even though cement is energy-intensive, concrete is one 

of the least energy intensive building materials. Hauling pre-cast and 

pre-fabricated construction components from distant factories is more 

expensive than pouring concrete on-site, but this may not be true if the 

components are made locally. It has already been shown that local production 

of ferrocement panels is desirable and feasible, and that portable pre-casting 

plans already exist. 1be use of pre-mixed and pre-cast concrete, as well as 

pre-fabricated components relying heavily on cement, has increased rapidly in 

the past decade in developing areas such as Egypt. Recent advances have made 

practical the small-scale manufacture of concrete blocks from boiler slag, 

flyash, volcanic tuff and soft limestone, while new construction techniques 

have made these blocks highly suitable for low-cost housing. 891 

88/ Research priorities for the building materials industries in 
developing countries, prepared by Gyula Sebestyen (ID/WG.425/1), 27 June 1984, 
p. 17. 

89/ Hungarian building and production technologies for transfer to 
developing countries, prepared by G. Kunszt and T. Mezos, 1983 (Microfiche 
forthcoming), p. 53. 
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We have already discussed the extreme need in developing countries for 

low-cost semistructural housing components such as roofing, and the promise 

held by ferrocement and cement-fiberboard panels for meeting this need. The 

Central Building Research Institute of India has developed five additional 

kinds of simple, prefabricated concrete roofing units; each uses economical 

amounts of cement and steel and is easily precast in a small plant or 
. 90/ on-site.-

Experts in Hungary have devised prefabricated floori~g systems of 

reinforced concrete beams and hollow concrete blocks; workers can put together 

a floor on-site by laying beams in place and filling the spaces between them 

with blocks. 911 Although floor tiles are usually produced in large 

factories, skilled artisans can handcraft small quantities of tiles using 

local supplies of clay. In Brazil, the production of ceramic glazed tiles 

from a mixture of common clay, kaolin and feldspar doubled betveen 1970 and 

1977, providing clean, wate:-resistant floors and walls for kitchens, 

bathrooms, laundries, restaurants and hospitals. Although the recent domestic 

recession has created underutilized capacity in Brazil's tile factories, the 

. l f . l . h" . ·11 d 92' potent1a or regiona trade in t is sector is st1 goo .-

Even if concrete is poured on-site, the demand for the off-site 

fabrication of steel reinforcing bars and wire mesh will increase. Nothing 

would indicate that metalworkers and small investors in developing countries, 

given an adequate supply of simple steel shapes from foreign or indigenous 

minimills, would not avail themselves of the opportunity to set up steel 

fabrication shops similar to those described above. The steel shapes required 

90/ Roofing in developing countries: Research for new technologies, 
National Academy of Sciences (NAS), Washington, D.C., 1974, p. 50-52 • 

.2.!,/ A review of technology and technological development in the wood and 
wood-processing industry and its implications for developing countries, 
prepared by the Sectoral Studies Branch, Division for Industrial Studies, 
Sectoral Working Paper Series No. 8 (UNIDO/IS.413), 18 November 1983, p. 60. 

92/ 
prepared 
P• 23. 

I I I 

The building materials industry in Brazil, a background paper 
by Luiz Carlos Martins Bonilha, July 1984 (Microfiche No. 14070), 
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for most fabricated items are not large, production is possible with two or 

three workers, and the capital needed to buy a saw, brake, drill press, 

rivetters, cutting torches and hand-tools is modest. 

The fabrication of secondary lumber products (i.e., window frames and 

sashes, door frames and jambs, roofing panels, partitions, sheathi~g, 

upper-story floors and forms to hold concrete) is suitable not.only to 

large-scale methods using microprocessors and heavy electrical machinery, but 

also to small scale facilities using simple mechanical or hand tools. 

4.4.8 Conclusions 

Statistical evidence suggests that economies of scale are not decisive in 

many sectors of the building materials industry; the worldwide success of 

small-scale manufactuers of materials such as bricks, wood products, cement 

and steel proves that such enterprises are indeed feasible. Even if scale 

effects were positive in the production of a given building material, the high 

costs of capital and transportation in developing countries could outweigh 

them. 

The ubiquity of natural resources necessary for the production of most 

building materials, and the existence of technologies and strategies to 

circumvent shortages even in seemingly essential inputs, means that developing 

nations can successfully establish indigenous building materials industries. 

The many degrees of freedom in choosing technologies and scales of production 

will allow entrepreneurs to find methods of manufacture that make it 

relatively easy for them to enter the market; these same methods will bring 

advantages to society through increased employment and a dec~eased reliance on 

imports. 

Once in business, manufacturers will find themselves able to remain 

competitive by adjusting their product mi~cG, using energy-efficent processes, 

and in some cases, moving their plants to new sources of raw materials or new 

markets. 
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These features of the building materials industry have already led to the 

evolution of a number of small-scale suppliers, even of iron and cement 

products, in developed nations. The large assortment of suppliers of products 

fabricated from iron, wood and cement in developed countries indicates that 

many more opportunities for small-scale enterprises exist in the building 

materials industry than is generally realized. 

The suitability of building materials production to small-scale 

enterprises is also responsible for the extensive and surprisingly successful 

sector of informal suppliers in developing countries. The next section will 

explore the characteristics of this sector, and describe its potential to 

provide housing for families who cannot afford even the most minimal public 

housing - roughly 40 per cent of the population in many cities. 

4.5 The informal production of building materials 

The importance of the informal construction sector in providing shelter 

and commercial structures for the urban poor has been recognized for more than 

a decade, and has been increasingly well documented, especially in studies by 

the International Labour Office (ILO). But a review of such studies reveals 

little agreement even as to the definition of the sector. The ILO based the 

first definition of informal enterprises on a list of their typical 

characteristics: operation on a small scale, use of labour-intensive methods 

adapted from traditional techniques, reliance on domestic resources and skills 

acquired outside the formal school system, family ownership and participation 

in an unregulated, competitive market. But later researches objected that 

this list does not add up to a unique defintion of a sector. 931 

An alternative definition is possible, based on a firm's purpose rather 

than its characteristics: the motivation of entrepreneurs in the formal sector 

is to maximize their profits; in the informal sector, owners seek only 

93/ A survey of empirical studies in industrial and manufacturing 
activities in the informal sector in the develooing countries, prepared by 
Caroline Moser and Judith Marsie-Hazen for the Global and Conceptual Studies 
Branch, Division for Industrial Studies, (UNIDO/IS.470), 23 May 1984, p. 4. 
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employment. But this definition is also open to question. The purpose of 

construction firms in the formal public sector and of some activities in the 

informal sector may simply be the provision of shelter. On the other hand 

entrepreneurs in the informal sector, once they have assured thenlselves of 

emloyment, can be as concerned as their counterparts in the formal economy 

with increasing their profits. 

Another problem appears when the informal construction sector is viewed 

in terms of location. In rural areas, the unregulated construction of shelter 

is centuries old. But defining this activity as an informal market seems 

meaningless, for it often forms the only market in rural areas; the term 

traditional might be more appropriate • 

• 
Th9e urbaniza~ion of the developing world brought many of these 

traditional industries to the cities. Since the formal construction sector 

was hard-pressed to provide shelter for so many new inhabitants, the migrants 

continued to rely on the methods of the village. Were these methods still to 

be called traditional? Or could they now be defined as informal, in contrast 

to the methods of the formal urban market? As the inhabitants of squatters' 

settlements adapted traditional techniques to urban conditions, improving the~ 

with materials and methods from the formal urban sector, the lines of 

distinction blurred further. 

If the definition of the informai construction industry ~s murky, the 

outlines of its subsector, the informal building materials industry, are even 

fuzzier. In theoretical discussions and studies, this subsector is rarely 

treated apart from its parent sector.94/ 

'nle relationship between the informal building materials industry and 

~Lhcr sectors of the economy is not simple. The informal construction 

industry, for example, does not rely solely on building materials produced in 

the informal sector; builders may buy, scavenge or steal materials produced by 

94/ Small-scale buildin materials roduction in the context of the 
informal economy, United Nations Centre for Human Settlements UNCHS , 
Nairobi, Kenya, 1984. 
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formal manufacturers. Similarly, construction firms in the formal sector may 

buy materials from informal producers to save money, to obtain products for 

which no formal substitutes exist, or to evade taxes or labour regulations. 

The relationship between the formal and informal building materials 

industries is also somewhat arbitrary. Firms in both sectors may use the same 

production facto=s, and these inputs may come from ~ither the formal or 

informal market. Both sectors may labour under similar constraints, and both 

may claim similar linkages to the rest of the economy. A broad distinction in 

f f . 1 d h b 951 . h h f f 1 terms o ina pro ucts as een proposed,~ wit t e manu acture o g ass, 

cement, nails, asphalt, steel and plastics limited to the formal sector, aud 

the manufacture of lime, pozzolana, bricks, tiles, concrete blocks, thatch 

roofing, stone and fibercement relegated to the informal sector. But this is 

confusing, since the formal sector may also produce items from the second 

set. Nor is it accurate to classify the iniormal sector by the number of 

emloyees in each firm: though the average firm in this sector employs few 

people, a formal, capital-intensive operation may employ even fewer. Again, 

most researchers have resorted to an operational definition in the form of a 

list of traits typical of informal producers: small number of employees, 

small volume of output, low capital investment, reliance on locally available 

raw materials, local markets whose conditions fluctuate widely. 96/ 

Clearly, more work is needed to identify the limits and functions of the 

informal building materials sector. Although such a study is outside the 

scope of this report, the remainder of this section gives a rough idea of the 

:ia tu re and extent of the sec tor, as we 11 as its potential to furnish the 

informal and formal construction industries with low-cost inputs, to increase 

a developing nation's self-sufficiency through iml'ort substituior., and to 

contribute to economic growth. 

95/ Op. cit., p. 7. 

96/ Ibid., P• 6. 

I I I I 
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4.5.1 Characteristics 

The informal construction sector is not an anomaly of developing 

countries. It is pervasive in even the most industrial nations, though its 

nature may vary with national income. Few houses in developed nations are 

built entir~ly by workers from the informal sector; instead, most informal 

activity is confin~d to maintenance er home improvement. 

Ir. developing countries, where the formal sector is less regulated and 

less well-entrenched, the informal production of building materials is more 

widespread. Studies reveal that entry into the informal m~rket is relatively 

easy. The average firm emplr-ys two people and l.S ::>mall enough that the 

o~er's managerial inst inc ts are sufficient to run it. Training is acquirea 

through on-the-job training, apprenticeship and skills passed down from older 

relatives; methods are adapted from traditional practices. 

Wages for employees in the infor111al building mat~rials sector are 

generally lower than the national minimum wage, but higher than the ~verage 

wage for agricultural labourers. Owners tend to e~rn more than the mini.mum 

wage, and since many employees are members of the owner's family, they may be 

receiving greater returns from their work than their wages would indicate.~_/ 

Although the informal and formal sectora use the same factor~ of 

production, they combine them in diff.ering ratios. Informal production 

requires a far lower capital investment - the small-scale manufacture of 

country tiles in Sri Lanka, for instance, requires 0.6 per cent of the 

investment necessary for the large-scale manufacture of galvanizec iron 

97/ Small-scale buildin materials roduction in the conte~t ~f the - .,---informal economy, United Nations Centr~ for Human Settlements. UNCHS1, 
Nairobi, Kenya, 1984; Caroline Moser and Judith Marsie-Hazen, A survey of 
empirical studies in industrial and manufacturi~ activi~ies in the informal 
sectot" in the developi.1g countries UNIDO/IS.4701, prepared for the Global And 
Co~ceptual Studies Branch, Division for Industrial Studies, 23 May 1984; anrl 
Mahmoud Abdel-Fadil, Informal sector employment in Egypt, International Labour 
Office, Geneva, 1980~ 
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sheets.981 Production is also more labour-intensive in this sector. In Sri 

Lanka, the capital/labour ratio for the traditional production of building 

materials is 1,700 rupies per worker, as opposed to 2,500-24,000 for 

mediuurscale producers in the formal sector, and 3,300-182,000 for large-scale 

units. 991 Land for workshops may be obtained by squatting rather than 

purchase, or a plant may be 1.- cated in a house or a backyard. Financing is 

more likely to come from moneylenders or family donations than from banks. 

Ma~hinery is likely to be manufactured locally and repaired with ingenuity and 

scavenged parts. Transportation of raw materials and finished products is by 

low-cost vehicles, such as animal-drawn carts. Informal producers use 

virtually no f~rP.ign exchange in their inputs, as opposed to the 10 per cent 

of inputs in modern, mediuurscale units and the 40-80 per cent in plants thAt 

b 1 . d . 100/ make as estos-cement and ga vanize iron.---

1be combination of factors in the informal sector results in a lower 

productivity per worker than in the formal sector but a typically higher ratio 

of output to rapital. Statistics specifically related l~ the productivity of 

the informal buil<ling materials se~tors are rare, but it has been estimated 

that one million Kenyan shillings invested in the informal manufacturing 

sector of Nairobi would create jobs for 5,500 workers and produce 2,250,000 

shillir.gs of output, while the same amount invested in the formal sector would 

employ 500 people ~nd produce only 744,000 shillings of octput.lOl/ 

1be total octput of the informal building materials sector is not known, 

but the next section attempts a rough estimation. 

98/ St!:all-scale building materials production in the context of the 
informal econnmy, United Nations Centre for Human Settlements (UNCHS), 
Nairobi, Kenya, 1984, p. 9. 

99/ A survey of empirical studies in industrial and manufacturing 
activities in the informal sector in the developing countries, prepared by 
Caroline Moser and Judith Marsie-Hazen for the Global and Conceptual Studies 
Branch, Division for Industrial Studies, (UNIDO/IS.470), 23 May 1984, p. 127. 

100/ Ibid. 

101/ Small-scale building materials production in the context of the 
inforiiaI economy, United Nations Centre for Human Settlements (UNCHS), 
Nairobi, Kenya, 1984, p. 15. 
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4.5.2 Extent 

A recenc study of several developing countries 1021 found that a 

substantial amount of their building materials are produced by small-scale 

units using domestic resources. These materials "sometimes meet all the needs 

of small-scale private developers in rural trading centers and peri-urban 

areas, not only for shelter, but also for ••• workshops, commercial cooking 

areas, market stalls, kiosks, private clinics, restaurants, day nurseries, 

etc." In addition, small-scale suppliers of lime, aggregates, and laterite 

"have contributed imensely to the construction of civil engineering projects." 

The study goes on to cite examples of such industries. In Java, workers 

produce lime in wood-fired kilns and mix it with a natural pozzolana to make 

blocks called batako. These enterprises employ an average of one to ten 

workers, with each worker producing 200-300 blocks per day. The industry is 

based on techniques that are 1,200 years old, although the Bandung Housing 

Research Centre has taught workers to improve the quality of their product. 

The batako is sold locally or in nearby cities. 

In Indonesia, the informal manufacture of bricks, tiles, cement products, 

bamboo and tiuber products, stone, gravel and lime are common. In Colombia, 

small-scale producers accounted for 1.7 per cent of the total number of bricks 

manufactured in Bogota in 1972. Cottage industries in the Philippines furnish 

a substantial amount of bamboo products, bricks and roofing materials, and 

more than 35 per cent of the total value of building materials used in Sri 

Lanka are supplied informally, mostly in the form of bricks, country tiles 

sand and lime. Stonecutting in Kenya is basically informal, with easy entry 

into a field that requires little capital investment or equipment and provides 

a return of about 80 per cent on the costs of production. 1031 

102/ Op. cit. 

103/ Ibid., p. 7-9. 
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The survey by Moser ahd Marsie-Hazen (1984) provides measurements of 

informal activity more quantitative than the descriptions given above, but 

these figures are not focused as directly on the building materials 

subsector. The survey describes the 1972 study by the ILO, which founo that 

20 per cent of all income opportunities in Nairobi (and up to 50 per cent in 

small towns) were in the general informal sector; the study also found that 

the informal construction industry was responsible for 31 per cent of the 

Kenyan investment in housing, 26 per cent in non-residential buildings, and 43 

per cent in public works. A 1982 study by S. Ganesan revealed that a majority 

of building materials producers in the area of Hong Kong could be roughly 

defined as informal: 93 of 123 sawmilling units employed fewer than ten 

work~rs, as did 11 of 20 producers of structural clay products, and 136 of 213 

producers of nails, screws and hinges. 

The extent of the informal market in secondary building materials seems 

greater than might be imagined. The study by Ganesan showed that 39 of 

48 suppliers of non-metallic mineral products (i.e. concrete pipes and blocks) 

in the area of Hong Kong are in the informal sector, as are 731 of 804 

producers of metals windows and doors. A 1981 study of Lagos, where half the 

city's workers belong to the informal sector, found that 51 of the 2,074 

informal enterprises surveyed were small-scale manufacturers of fabricated 

metal and machine equipment; a study of Fteetown, Sierra Leone, showed that 

roughly the same proportion of the city's informal enterprises (2 per cent) 

were fabricators of metal products. 

The uncertainty in quantifying the output cf the informal building 

materials industry makes it even more difficult to trace its linkages to other 

sectors. Nonetheless, the following section offers evidence for the strength 

of these ties. 

4.5.3 Role in economic development 

The informal building materials aector not only provides shelter for the 

poor, but also commercial structures for retail outlets, the repair of 

vehicles and machinery, the manufacturP. of tools, the operation of conunercial 

II II 11 11 I I I II I I I I 
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laundries, et~. In rural areas, ;t also supplies farmers with barns, silos 

and other structures. The sector may also contribute to the building of 

infrastructure. 

Since the informal production of building materials uses almost no 
. d . 104/ . f . h d . l 1mporte inputs,--- 1t conserves scarce ore1gn exc ange an st1mu ates 

d1~mand for domestic resources, machinery and labour. The sector has strong 

backward linkages to both the informal and formal economies, creating a demand 

for providers and carriers of raw inputs (i.e. sand, lime, stone and sawn 

lumber), makers of simple tools such as wheelbarrows and pick-axes, mechanics, 

suppliers of fuel, chemicals and adhesives, and manufacturers of more complex 
. 105/ tools and ma.h1nery.---

Such linkages have not been quantified for the informal sector as a 

whole, but the logic for their existence is apparent. As we have seen in the 

previous section, the production of building materials, since it is 

well-suited to small-scale techniques and local oeposits of resources, 1s able 

to bring jobs and comnodities to rural areas. Its labour-intensive nature 

makes its job-generating capacity signifi~ant for urban areas as well. 

Workers who produce building materials acquire skills that can be transferred 

to the formal sector. 

The role of informal building materials production in job creation 1s 

fundamental. A traditional plant that produces ten million bricks per year 

employs 160 workers, but an automated plant with the same output employs only 

eight. Similarly, the production of country tiles for roofing might employ 

960 workers, while the production of an equivalent value of galvanized iron 

sheets would create jobs for seven. The greater number of jobs created in the 

informal sector would also heighten the demand for the goods and services of 

other small-scale enterprises, multiplying the effects of job creation •. !Q~/. 

104/ Op. cit., p. 27. 

105/ Ibid., P• 14. 

106/ Ibid., p. 15-16. 
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Unfortunately, the benefits of increased activity in this sector are 

currently limited by the restrictions described in the following section. 

4.5.4 Constraints 

The owners of small-scale, unregistered firms are far less likely than 

registered firms to re~eive institutional financing, as shown in a study of 

b b . . h d. 107 / . . ur an usinesses in Sout In ia.-- Owners who did not obtain loans from 

banks usually financed their enterprises with ruoney from relatives, personal 

savings, chit funds, private financiers or petty moneylenders; the study found 

that moneylenders charged interest rates as high as 10 per cent per week or 

20 per cent on a loan of 1000 rupies over 100 days. A study of the informal 
108/ sector of building materials producers in the area of Hong Kong --- showed 

that owners also find it difficult to acquire working capital. Complaints 

about shortages of storage facilities, factory space and efficient machinery 

indicate that owners have problems obtaining money for capital expansion and 
. 11 h. . b . h b 109/ improvement as we ; t is l.S orne out in t e study y UNCHS.--

Both reports show that informal producers find it difficult to obtain key 

raw materials, energy and tools. Informal producers are in a weak bargaining 

position relative to large-scale firms. They are less visible to the 

government and so receive few subsidies; they do not have licenses to import 

raw materials and spare parts ar.i so must go without these items or buy them 

at high prices from large firms. They are also at a disadvantage in marketing 

it. Large firms in Kumasi obtain bulk orders ~~ provide furniture for 

government institutions; these firms then acquin: their raw materials or even 

the furniture itself from the informal sector and rest~ll it to the government 

at auch higher prices. A survey of informal manufa~~urers throughout 

107/ A survey of empirical studies in industrial and manufacturing 
activities in the informal sector in the developing countries, prepared by 
Caroline Moser and Judith Marsie-Hazen for the Global and Conceptual Studies 
Branch, Division for Industrial Studies, (UNIDO/IS.470), 23 Hay 1984, p. 140. 

108/ Ibid., p. 125. 

109/ Small-scale buildin materials roduction in the context of the 
informal economy, United Nations Centre for Human Settlements UNCHS , 
Nairobi, Kenya, 1984, p. 12. 
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Ghana!!!!/ revealed that a lack of sufficient raw materials or spare parts 

and insufficient working capital were viewed as the major constraints on 

expansion by 52 per cent and 42 per cent of those questioned, respectively. 

The market for the goods of the informal sector may also be limited by 

their uneven quality. Handmade items may also lack regularity and 
111/ 

smoothness.~- Regardless of the actual quality of the products Gf the 

informal sector, the public perception that they are inferior to the goods of 

the formal market creates a bias against them, thus creating an additional 

marketing obstacle. 

Although developing countries have conducted a great deal of research to 

improve the productivity of workers and the quality of goods in the informal 

sector, the results have rarely been disseminated with success, and the 

construction industry has remained reluctant to use innovative building 
. 112/ 

materials.~- Such failures are not surprising, since the informal sector 

is so little understood. If its potential is to be fully realized, its needs, 

operation and capacity must first be determined. This and other 

recommendations for promoting the small-scale manufacture of building 

materials are presented below. 

4.6 Measures to enhance small-scale production of building materials 

Market distortions. Governments should examine their procedures for 

awarding contracts, making sure these do not penalize companies for using 

domestic building materials or subcontracting work to smaller firms, such as 

110/ A survey of empirical studies in industrial and manufacturing 
activTties in the informal sector in the developing countries, prepared by 
Caroline Moser and Judith Harsie-Hazen for the Global and Conceptual Studies 
Branch, Division for Industrial Studies, (UNIDO/IS.470), 23 May 1984, p. 31. 

111/ Small-scale building materials production in the context of the 
infoti8I economy, United Nations Centre for Human Settlements (UNCHS), 
Nairobi, Kenya, 1984, p. 17. 

112/ Ibid., p. 9. 
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fabricators of steel and concrete products. In such developing countries, 

where markets are largely free of such biase~, small firms have contributed 

significantly to economic and social development. 1131 

Financing resources. 1be relatively short gestation time and low capital 

requirements of small businesses should inc1ease the willingness of banks to 

invest in them. But commercial banks in developing nations are still wary of 

the high default rates and administrative costs associated with a portfolio of 

many small loans. 

Since entrepreneurs are often deeply coanitted to the success of their 

ventures, they are highly motivated to save and to plough profits oack into 

their businesses, which diminishes their dependence on commercial sources of 

credit. 114/ But the volatility of markets in the building materials 

industry can make owners run short of cash despite their best inL~ntions. 

When this happens, they often have little choice but to seek help from 

middlemen and moneylenders. Such credit is ubiquitous, but expensive and 

risky. 

Developing countries should look seriously into ways to make capital more 

accessible to worthy borrowers. This might entail state guarantees of loans, 

direct financing through state banks and modifications of the commercial 

banking system, such as a decentralization of banking services. Making loans 

available only through a few state-run institutions can encourage abuses in 

h 11 . f h l" . d l f 1 . d. l lS/ s . t e a ocat1on o t e 1m1te supp y o ow-interest ere it.--- ett1ng 

too low a ceiling on interest rates could actually decrease the capital pool 

113/ Keith Marsden, "Creating the ri~1t environment for small firms", 
Economic development and the private sector, Washington, D.C., World Bank, 
1981, p. 15. 

114/ World Bank, World Development Report 1978, Washington, D.C., 1978, 
p. 71-. -

115/ Keith Marsden, "Creating the right environment for smal 1 firms", 
EconomIC development and the private sector, Washington, D.C., World Bank, 
1981, p. 14. See also Types of financing for industry, Sectoral Working Paper 
Series No. 13, 1983 (UNIDO/IS.417). 
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by making coimnercial banks even less willing than before to offer loans to 

small businesses; entrepreneurs in developing countries are probably less 

concerned about a few percentage points difference in comnercial rates than a 

dearth of. financing which sends them to moneylenders. 116/ More effective 

than ceilings might be a campaign to inform entrepreneurs how to approach a 

bank, a reduction in the paperwork necessary to apply for a loan and 

guidelines to help bank personnel objectively evaluate the risks and capital 

requirements of small businesses and devise payback schemes that are 

reasonable given the volatility of the market. 

Encouraging commercial banks to handle loans for working capital as well 

as fixed capital (the former being less risky), would allow a bank to reouce 

the overall risk on its investment in a given business and induce it to 

develop a more lasting and effective involvement in the firm's operation. 

Banks might also supply credit by offering mortgages on machinery rather than 

money to buy it outright; since the capital would remain the property of the 

bank during the firm's start-up period, the risk to the bank would be 

reduced. 117 I 

Extension services, which can increase the viability and profitability of 

small businesses, would also make banks more inclined to lend them money. 

11lis is discussed in the next section. 

Access to information. Many small firms will need help not only in 

obtaining capital, but in choosing equipment and production methods, 

conducting market studies and setting up bookkeeping systems. At later 

stages, they may need advice about training employees and managers, acquiring 

and handling subcontracting assignments and fulfilling goverment regulations. 

Entrepreneurs emerging from the informal sector will probably require the most 

assistance. 

116/ World Bank, World Development Report 1978, Washington, D.C., 1978, 
f· 44. 

117/ Optimum scale production in developing countries: 
revieW'"O'f prospects and potentialities in industrial sectors, 
Series No. 12 (UNIDO/IS.471), 12 June 1984, p. 116-117. 
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The World Bank has found that an agency independent from financial 

institutions but working closely with them is the best means to provide 

h . 1 . 11 b . 118/ A . d d · 11 b tee nica assistance to sma usinesses.~- n in epen ent agency wi e 

less likely to promote capital-intensive methods than the consultants and 

salesmen from industrialized nations who are now the main sources of 
. 119/ information to businesses in developing countries.~- But extension 

services must include advisers aware of the broad range of methods suitable to 

the various sectors of the building materials industry, specialists in 

important sectors, workers who can be of practical use in the field and people 

who are experienced in running small businesses. 

Brokers can help match the needs of large companies with the resources of 

smaller suppliers of fabricated metals and concrete. 120/ 

Research and development. 'flle collection of informati~n leads to the 

search for better data and methods, and search leads to research. 1211 In 

developing nations, this should focus on downscaling production processes that 

have been successful for large businesses, designing new technologies 

especially for small busir.esses and finding new, inexpensive building 

materials suitable for indigenous production and Jse. 

A combination of institutional support and private participation will 

make it more likely that businesses adopt new methods than if the government 

or a large foreign firm were to conduct research alone and try to hand over 

new methods whole to small businesses. Technological capacity - the ability 

118/ World Bank, World Development Report 1978, Washington, D.C., 1978, 
p. 43=44". 

119/ Frances Stewart, "International technology transfer~ Issues and 
policy option", World Bank Staff Working Paper No. 344, Washington, D .c., 
July 1979, P• 94. 

120/ World Bank, World Development Report 1978, Washington, D.C., 1978, 
p. 25-. -

121/ Frances Stewart, "International technology transfer~ Issues and 
polic~ption", World Bank Staff Working Paper No. 344, Washington, D.C., 
July 1979, P• 94. 
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to choose an appropriate production method, adapt it to local conditions, 

improve it and eventually generate new technologies from within - comes from 

. . ff f l h 1 b . 122' h giving the sta o a p ant the c ance to earn y doing.~- As t e study 

of the Mexican cement industry shows, this can be an important determinant of 

a factory's success, regardless of its technological complexity. In 

Argentina, the staff of a steel mill made improvements in the reduction 

process which accounted for more than half the increase in the plant's 
123/ 

output.~- Innovation of this sort is likely to become self-sustaining; 

the government should then step back to avoid smothering local initiatives. 

Many developing nations have already established research institutes but 

much work remains to be done. Since institutes need about ten years to become 

efficient, further progress in the development of new materials, production 

techniques and building designs will require immediate action by governments 

that have not yet taken such intitiatives. 

At the beginning, a country might import new technologies from nations 

with more advanced research programmes. Since the characteristics of raw 

materials vary greatly across national boundaries, the importing nation will 

need to develop research facilities in which it can adapt new, imported 

technologies to local conditions. This will enable the fledgling research 

institute to become familiar with the latest research and production 

techniques. As the capabilities of the institute grow, it will be able to 

conduct studies into the distribution of raw materials withir the country and 

to develop new production techniques and products more suitahle for its 

needs. 124/ 

122/ 

123/ 

Op. cit., p. 39. 

Ibid., p. 40. 

124/ Research riorities for the buildin materials industries in 
_d_e_v~e_l_o~p_in~g.._c_o_u_n_t_r_i_e __ s, prepared by Gyula Sebestyen ID WC.425 1 , 27 June 1984, 
P• 6. 
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Advances in the use of ferrocement, pozzolana, secondary species of 

timber and flyash bricks, concretes and mortars have shown how much can be 

gained ~rom research into new, indigenous building materials. 

Patents enco~rage firms to develop technical innovaticns by allowing them 

to extract full financial returns for their research. This may concentrate 

profits in the private sector at first, but eventually it will confer 

widespread benefits of jobs and low-cost housing. Governments may also find 

· thwh"l t · t · th ft b b ·d· · t h · l educat1"011. 1251 it wor l e o inves in e u ure y su s1 iz1ng ec n1ca 

Research into new building materials cannot be divorced from research 

into new building techniques. It is impossible to design pre-cast concrete 

blocks without a knowledge of the way they can be put together to form a 

comfortable, well-Ventilated house or to design a new roofing material without 

k~owing how it can be installed to shed rain and withstand wind and its own 

weight. Thus, construction research goes hand in hand with product 

development and can often take place in the same research institute. 

Since new products are less apt to be competitive than materials whose 

production techniques are standard and for which mass markets alrea<ly exist, 

governments should promote the adoption of new materials through demonstration 

projects and guidelines for the construction industry. 

As an example of the power of such endeavours we cite research by the 

National Buildings Organization of India (NBO), established in 1954, which has 

led to the opening of 20 hydrated-lime plants, 6 mechanized brick plants, 6 

asphaltic corrugated roofing sheet plants, 2 cellular concrete plants, a 

number of small plants making rice-husk lime binders and several seasoning and 
. 126/ 

treatment plants for timber.--- The NBO also has established one 

125/ Clifford Winston, "Industrial economic policy toward the building 
materials industry in developing countries to achieve maximal economic 
growth'', Working Paper, Technology Adaptation Program, Massachusetts Institute 
of Technology, Cambridge, Massachusetts, June 1984. 

126/ G. C. Mathur, Development and promotion of appropriate technologies 
in the field of construction and building materials industries in India, 
unpublished paper, 1983, p. 30-31. 
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"Demonstration-cum-Training Plan" for the production of hydrated lime and 

lime-pozzalana and another for the production of improved bricks, has 

undertaken 42 projects to demonstrate the use of new materials and design 

concepts and has built 50 clusters of housing for the rural landless, using 
. 127/ indigenous materials and construction techniques.~-

Regulations and standards. Increased competition and research will bring 

a wider variety of product types and grades to the marketplace. This will 

benefit consumers - if the government sets and enforces appropriate stanoards 

for building materials and construction designs. 

For each product, a government can require either a single national 

standard or a range of strengths according to specified uses. Although a 

universal standard might seem justified on the basis of safety, this is 

probably unnecessary and wasteful; for example, only about 20 per cent of the 

world's construction projects demand cement that would meet the international 
128/ standard for full-strength Portland cement.~-

To permit the use of various grades of materials, building codes m·~st be 

performance-oriented rather than prescriptive. Instead of requiring 20 cm. 

brickwork in a party wall, a performance standard would specify how 

fire-resistant, load-bearing and soundproof the wall must be. A builder could 

then use any combination of ma~erials that fulfilled these specifications, 

though government guidelines could suggest wise <.hoices. 129/ 

127/ 
materials 
Institute 

Fred Moavenzadeh and Frances Hagopian, Construction and buildin~ 
industries in developing countries, TAP Report 8~-19, Hassachuser:ts 
of Technology, Cambridge, Massachusetts, August 1983, p. 303-304. 

128/ Optimum scale production in developing countries: A preliminar_;l 
revie;;;-of prospects and potentialities in industrial sectors, Sectoral Stulies 
Series No. 12 (UNIDO/IS.471), June 1984, p. 48. 

129/ Economic and Social Commission for Asia and the Pacific (ESC~?), 
The billd ing materials industry in the F.SCAP region, Working Paper prepned 
for UNIDO, Bangkok, 1984, p. 16. 

II I II '" 11 I 



- 152 -

Performance standards would encourage not only the use of indigenous 

materials but also the reduction of design requirements to levels appropriate 

for local conditions: a house in an arid climate may not need a roof that 

sheds water, though a building code imported from a developed nation might 

have mandated one. 

The expertise for setting sta~dards will come partly from information 

acquired in joint construction ventures with firms from developed nations, 

partly from research at the national, regional and international levels. Some 

uniformity of national codes will be n£eded to facilitate international trade 

in building materials. But developing nations must be careful not to import 

complete packages of standards from developed nations, as these have often 

been ill-suited to local needs and therefore impossible to enforce. 

Voluntary compliance is not enough. Consumers may want reliable quality, 

but they also want a low price, and manufacturers may be tempted to remain 

competitive by skimping on extra features, such as protective coatings and 

finishings for wood products. 1301 With appropriate standards, compliance, 

and therefore enforcement, should be feasible. 

Governments may also need to safeguard people who live near factories and 

those who work in them. Although the limited size and need for infrastructure 

of small plants may disperse their effects on the environment, they may still 

pollute. Similarly, the workplace needs to be made safe to workers. This is 

important for both small-scale and large-scale facilities. 

Employee training. New ideas for programmes to train workers deserve 

attention. Developing apprenticeship systems for small firms could be 

especially fruitful. 

Virtually all devt oping nations find technical a~d managerial talent in 

short supply. Acquiring these skills requires long-term education and 

opportunities for practical experience. Governments should offer incentives 

for native workers to begin such training proganunes. 

130/ ~cit., p. 9. 

I I I Ill I I 
~ 



- 153 -

Understanding t_!1e informal sector. In promoting domestic indust1ies, it 

is logical to begin with existing workers and busiaesses, no matter how 

rudimentary their skills and operations. We have already seen t~at the 

informal sector holds great promise for narrowing the chasm between the vital 

needs for housing and the scanty supply of materials and trained builders in 

developing countries. Yet its organization ~nd operation remain largely a 

mystery. 

Although workers in the informal sector often differ from their 

counterparts in the formal sector only in the low~r productivity of their 

jobs, the lower wages they receive and tre poorer quality of their working 

conditions as well as a lack o~ mobility betweefl sectors may produc..e a 

troublesome surplus of labour in the informal market and severe shortages of 
. 131/ workers in the formal sector of the same industry in the same region.~-

Since workers in the informal sector are experienced in devi~ing small-scale 

production methods using the raw materials at hand to satisfy housing needs of 

their customers, researchers hoping to understand to promote such techniques 

may have much to learn ftom them. 

This will entail research to more clearly define the nature and scope of 

the informal sector and the constraints on its productivity. At least two 

types of studies are needed for a full understanding of the sector. 

Cross-sectional surveys of the market in building material~ in a city or 

region can yield valuable information as to its size, composition and 

capacity. But such surveys may not give policy-makers a feeling for the 

complex linkages between this sector and the rest of the economy or for the 

barriers to its growth and efficiency. Although broader anthropological 

studies may provide insights into the operation of informal enterprises and 

the contribution of this sector to national development, they may forfeit the 

detail of closer, cross-sectional surveys. 1321 

131/ International Labour Office, Informal sector employment in Egypt, 
prepared by Mahmoud Abdel-Fadil, Geneva, 1980. 

~3~/ A survey of empirical studies in industrial and manufacturing 
activities in the informal sector in the developing countries, prepared by 
Caroline Moser and Judith Marsie-Hazen for the Global and Conceptual Studies 
Branch, Division for Industrial Studies, (UNIDO/IS.470), 23 May 1984, p. 199. 
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But even the evidence now available suggests that it should be pcssible 

to enhance the productivity of the informal sector by increasing the supply 

and decreasing the cost of its inputs. Governments might want to augment 

sources of low-interest seed capital, working capital, and loans for expansion 

and provide low-rent plots for informal enterprises, with services available 

at a reasonable fee. Urging informal producers to organize could give them 

the bargaining power to obtain lower prices f~r their products. More 

effective ways of providing technical assistance and managerial training and 

of disseminating the results of laboratory research could increase the output 

of the sector and the quality and durability of its products. 

Government officials might also examine their housing policies to make 

sure these do not discriminate against informal pr~ducers, whether by 

precluding the use of their goods in government construction projects or 

denying them access to raw materials or subsidized distribution systems. 

Finally, programmes might be needed to help workers and firms make the 

transition from the informal to the formal sector if market conditions so 

warrant. This does not necessarily mean that governments should try to upgrade 

the informal sector until it becomes identical with the formal. Several 

studies show that requiring small-scale enterprises to obtain licenses and 

obey labour regulations can hinder operations whose greatest competitive edge 
. 133/ is the informality of their production systems.~- This may cause the 

demand for workers to drop. 

4.6.1 International and regional co-operation 

International organizations can bring financial resources and know-how 

which can foster the self-sufficiency of local small-scale industries. Such 

contributions may include: 

(a) Promoting trade among developing countries to extend the scarce 

supplies of raw materials and small market bases of each; 

133/ Op. cit., p. 201. 
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(b) Helping to plan complementary patterns of industrial growth to free 

the smallest and poorest nati~ns from the need to establish plants in all 

lines necessary to service even one major industry and to assure nearby 

fl d l . . d . . l" 0 1 d 1 . . • 1341 markets to e ~ ing in ustr1es in s ight y more eve ope( nations;~-

(c) Providing advice for financing small businesses; 

(d} Facilitating the collection of uniform industrial statistics and the 

exchange of information among developed and developing nations through 

meetings and publications; 

(e} Providing technical advisers, who have practical experience in the 

use of indigenous materials and the operation of small businesses; these 

advisers can assist in studying the availability of raw materials, forecasting 

demand and devising appropriate standards for materials and buildings. 

But prograumes at the international level are less likely to enhance the 

growth of small-scale industries in developing nations than programmes at the 

regional level. While each country should exploit its own capacity, 

collaboration among neighbouring countries will augment the capital and 

k;,ow-how available to each, allow planning of complementary industrial bases, 

as described above and permit research into materials and methods not yet in 

enough demand in any one country to attract commercial or government 

investment there. 1351 

This will only be possible given that the institutional support described 

above already exists in each nation. India, for example, has designed and 

installed a mini cement plant in Iraq and has sold clinker-cr·JShers to Kuwait, 

134/ HeaJures and actions to increase production of indigenous building 
materTaTs in the c~nLext of enhanced import substitution, background paper 
prepared by Fr2!.. . oavenzadeh and Jeffrey H. Starr, April 1984 (ID/WG.425/3), 
p. 137-138. 

135/ Op~imum scale production in developing countries: A preliminary 
review of prospects and potentialities in industrial sectors, Sectoral Studies 
Series N~. 12 (UNIDO/IS.471), 12 June 1984, p. 113. 
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but is reluctant to expand such transfers of technology to other nations 

without guarantees of payment. Similarly, the Cacavelli Centre in Togo has 

developed techniques that use local materials and simple production methods to 

manufacture high-quality, low-cost bricks. 'Ole Centre is trying to 

disseminate its research to other African countries, but is finding this 

difficult because of a lack of private or state agencies that coula handle 

such transfers. 1361 

136/ Outline of a policy for expertise and technological selection in 
capital goods for cement and brick manufacturing, prepared by Sid Boubekeur 
(ID/WG.425/4), 27 August 1984, p. 53-55. 
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5. ENHANCING DCMESTIC BUILDING MATERIALS INDU5TRIES IN DEVELOPING COUNTRIES 

The demand for construction, and therefore building materials, is tied 

not only to the prices of these materials, but also to a country's population, 

its ratio of rural to urban inhabitants and its per capita income. This 

chapter contains a discussion of various scenarios for the course of these 

variables and discuss the implications of these projections for future 

building materials demand. 

This chapter also discusses some constraints that developing nations will 

have to overcome if they are to begin to meet their future building materials 

needs and gives some suggestions for actions to accomplish this. An essential 

follow-up to this analytical appraisal of the sector would be, however, to 

elaborate elements of alternative strategies to develop domestic industries 

based on indigenous materials. The continued study work on this sector will 

be oriented in this direction, with the ultimate aim of practical application 

of the findings in developing countries. 

5.1 Perspectives towards the year 2000 

A judicious use of global models of ec~nomic development will permit a 

rough estimate of future demand for building materials in industrializing 

nations; such estimates lead to the conclusion that domestic demand in this 

sector could well double by every fifteen years. 

Projections of economic growth at the global, regional and sectoral 

levels diverge according to the scenarios on which they depend. The 1981 

report of the UNITAD Project was based upon three scenarios for the 
137/ development of the world's economy up to 1990.~- The first was an 

extrapolation of past trends, while the other two took into account the goals 

expressed in the International Development Strategy (IDS) for the Third United 

Nations Development Decade. 

137/ The UNITAD System, 1981 Report, prepared by the Global and 
Conceptual Studies Branch, World Modelling Working Paper (UNIDO/IS.337), 
September 1982. 
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The scenario based on past trends predicted that growth rates would 

decline worldwide from 1975 to 1990 compared with GDP performance between 19b3 

and 1975; this reflected the global deceleration of economic development in 

the early 1970s. But the IDS 1 and 2 scenarios assumed that economic growth 

would resume, particularly in the 1980s. According to these IDS projections, 

developing regions as a whole would experience growth rates of 1 per-cent per 

year during the current decade - twice as fast as the 3.5 per cent projected 

for the developed countries. 

The UNITAD projections as revised in 1984, however, predicted that annual 

growth rates of GDP for developing regions as a whole would be only 

3.73 per cent for the current decade, while annual growth rates for developed 

regions would be 3.19 per cent (the projections for 1975-90 were 4.04 per cent 

for developing regions and 3.28 per cent for developed regions). The 

predictions of the 1984 UNITAD Model are shown in table 5.1. 

What, then, will be the effect on demand for building material of the 

annual GDP growth rates of developing nations for this decade and the next 

predicted by the models described above? The 1984 UNITAD projections agree 

with the results of the regression models presented in chapter 4 which suggest 

that construction activity will expand faster than the economy as a whole. 

According to the 1984 UNITAD projections, the demand for construction and 

basic products (including building materials) will grow s~gnificantly through 

1990 in all developing nations. The demand will grow the most in East Asia, 

where the projected growth rate for construction is 6.87 per cent, and 

13.26 per cent for basic products (table 5.1). 

The results of the UNITAD projections show that the rates of growth of 

construction and related sectors will generally be faster in developing than 

develcped regions because of the higher rates of GDP growth in these nations 

(with the exception of Tropical Africa). 

The growth rate of construction of 4.36 per cent if continued in the next 

decade would result in construction activity tripling between 1975 and 2000. 

Since the ratio of intermediate inputs to value added by construction is 

relatively stable, the consumption of building materials being also likely to 
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Table 5.1. Annual real growth rates of world GDP, construction, capital goods 
and basic products, 1975-1990, as predicted by the UNITAD Model 

GDP Constru- Basic Capital 
Actual ct ion eroducts goods 
1975-80 1980-90 1975-90 1975-90 1975-90 1975-90 

Developing regions 4.04 4.36 6.36 ).52 

Latin America 4.84 2.90 3.53 4.06 5.01 4.45 

Tropical Africa 4.65 2.40 3.10 3.02 3.45 4.63 

Near East 
{N. Africa, 
W. Asia) 3.88 3.60 3.62 3.82 2.3b 2.97 

Indian Sub-
continent 4.20 5.00 4.86 5.25 8.92 8.38 

East Asia 7.84 5.50 6.18 6.87 13.26 ~.40 

Centrally planned 
economies 
of Asia 6.00 5.50 5.t7 3.90 7.00 5.85 

Developed regions 3.28 3.71 5.23 4.02 

North America 3.28 3.20 3.22 4.82 b.44 4.38 

Western Europe 3.03 2.30 2.55 2.87 4.15 2.17 

Eastern Europe 4.10 3.80 4.01 4.19 4.91 5.46 

Japan 5.01 4.40 4.59 3.40 5.59 4.18 

Other developed 2.47 3.40 3.29 2.45 6.22 6. 70 

Source: 
(UNITAD). 

Based on unpublished data from UNIDO's global economic model 
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triple. These projections may be a little low since they assume that 

construction will account for a constant share of the total GDP in developing 

market economies in 1975, but this percentage can be expected to rise as 

development proceeds. 1be regression study by Wheeler (1982) discussed in 

chapter 2 shows how this share might change. Figure 5.1 shows the results of 

that regression graphically. 

The global models reviewed here do not attempt to predict the 

distribution of construction sectors demand for different building materials. 

Yet this level of detail is important. Both input-output antl regression 

models provide a way to predict disaggregated consumption from projections of 

GDP or specific sector growth rates. 

5.2 International trade 

Building materials accounted for a large share of trade in the decade of 

the 1970s. In 1980 it totalled over $US 140,000 million, which was 12 per 

cent of the market economy country exports of in~ustrial products. The main 

features of this period were: the dominant role played by the developed market 

economy countries in world exports (86.2 per cent in 1980); the emergence of 

developing countries as major importers, reflected in the increase of their 

share of world imports, from 23.5 per cent in 19/0 to 35.2 per cent in 1980; 

the high and still growing negative balance of developing country trade 

(almost $US 30,000 million in 1980). Imports of building materials were 

responsible for a considerable outflow of developing country foreign 

exchange. Tile elevenfold expansion of building material trade among 

developing countries, indicating a considerable increase in their capacity to 

produce and export building materials; the high and predominant share of metal 

products among building mat2rials (4~.4 per cen~ of world exports in 1980), 

that is, of products of an industrial sector characterized by severe 

structural problems and, in particular, by the high excess prr'.~Ction capacity 

in developed countries; and the fact that building materials consist mostly of 

processed, capital-intensive (47 per cent of world exports) and 

labour-intensive (25.1 per cent) products, generating more extensive benefits 

to national economies than the upskilled, resource-based goods. While the 
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capital and labour-intensive products accounted for a substantial share of 

developing country exports to the developing countries and centrally planned 

economies (53.7 and 70.9 per cent, respecti~ely), they are relatively 

insignificant (9.2 per cent) in exports to the developed market economy 

countries. Titis characteristic indicates the importance of trade among the 

developing countries, as well as a strong potential for the expansion of 

exports of skilled products to the developed country markets. 

For the period 1980-1982 only data for the developed market economy 

countries are available. 1beir analysis reveals that trade in building 

materials decreased substantially: imports (in current values) in fact 

declined by 17.4 per cent and exports by 7.6 per cent. Titis decline was the 

result of the economic recession in the developed market economy countries 

during this period. Tite demand for imported building materials was 

particularly weak in the case of the centrally planned economy countries' 

products (developed market economy country imports from this direction 

decreased by 28.3 per cent) and developing country products (19.1 per cent). 

In contrast, both developing and centrally planned economy countries performed 

well as importers and the developed market economy country exports to these 

countries increased by 5.3 per cent and 3.1 per cent, respectively. Titus, in 

building materials - as in the case of many other product groups - developing 

countries provided an extremely important cushion to the developed market 

economy countries during a period of sluggish demand. 

1be level of tariff protection given is signficant: unweighted average 

tariff rates range from 4.5 to 7.8 per cent in the developed ~rket economy 

countries, from 9.7 to 15.6 per cent in the centrally planned economy 

countries of Eastern Europe and Asia and from 19.5 to 36.9 per cent in the 

developing countriea. 

The Generalized System of Preferences (GSP) has an important moderating 

influence on tariff rates facing developing countries. 1bere is scope for 

further improvements both in the product coverage and in the extent of 

preferential margins provided under the existing schemes. 
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The effects of non-tariff barriers are perhaps more detrimental to the 

international community than those of tariffs. Over one-fifth of all building 

material product grou~s is subject to one or more of the N'llts investigated. 

They occur more frequently in the developing countries (they are applied to 

27.2 per cent of product groups) than in the developed market economy 

countries (17.7 per cent). 

The following three facts should be addressed when discussing 

international co-operation and action: the sharp decline in the volume of 

trade in the 1980s, the high and increasingly negative balance of developing 

country trade and the adverse commodity structure seen in developing country 

exports to the developed market ~conomy countries. 

The performance of developing countries as importers of building 

materials continued to be strong also during the 1980s. However, the large 

and increasingly negative balance in their trade in building materials, if 

continued, will restrain further expansion of imports. To counter this 

barrier, developing countries should give a high priority in their trade 

policies to trade among themselves. With this aim in mind, the existing high 

tariff and non-tariff barriers should be removed, in the framework, for 

instance, of th2 Global System of Trade Preferences (GSTP). Other 

preferential arrangements could also be envisaged. For example the provision 

of duty- and ba!'rier-free entry for building materials impor.ted for 

construction projects carried out by foreign companies from other developing 

countries. 

The low level of capital and labour-intensive products in developing 

country exports to the developed market economy countries is to a certain 

degree the direct result of high barriers applied to these products. kemoval 

of these barriers is not an easy task, since many are used to protect domestic 

industries struggling with structural difficulties. The developed market 

economy countries should intensify their efforts to promote structural 

adjustment in industries where comparative advantages have shifted in favour 

of foreign suppliers. Prolonged protection of inefficient industries imposes 

high penalties in the long run on the economies of both importing and 

exporting nations. Also, since in may cases structural problems are the 
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result of a failure to anticipate important developments in international 

trade (e.g. expansion of production capacity and technological innovation 

abroad, etc.), there is a case for intensifying international efforts to 

monitor current and probable future developments in international trade. If 

governments wish to have the capacity, then the relevant information needs to 

be made available. It could be proposed that governments consider all 

practical arrangements which could be established for the exchange of 

information - both on current developments ~nd on intentions concerning 

investment, production and trade, as well as on policies and instruments being 

evolved in this regard. 

5.3 Special considerations relating to the small-scale and informal sectors 

'nle small-scale and informal sector in developi~g countries accounts for 

a significant part of total production of building materials. Estimating 

their share with precision is impossible, since in many cases their activities 

are not part of the formal national economic accounting systems. It is clear, 

however, that any effort that improves productivity in these two sectors will 

have a major effect on living standards and economic development. 

'nle small-scale sector and the informal sector are not precisely the same 

but in the present context they share enough in common so that the same 

recoD111endations can largely apply to both. Small-scale is used to mean firms 

relying on limited mechanization and equipment and having only a few 

employees. By the informal sector is meant the collection of firms (or 

sometimes just single individuals) which does business largely outside the 

normal channels of distribution and are typically &ble to ignore or evade 

minimum wage, social security and health and safety regulations. The fact 

that they can escape the enforcement of these regulations does not imply that 

they are oblivious to the considerations which the regulations address. This 

is perhaps obvious in the ~ase of the firm which comprises only a single 

worker. It is not likely that he will be uninterested in his gaining for 

himself as high a wage as he can manage, but he may not resign his post if he 

is paid the minimum. In many cas2s it represents the only employment open to 

a large portion of the population. Naturally, productivity and wages tend to 

be higher in the formal sector. Activiti~s which ultimately result in a 
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portion of the informal sector melding into the formal sector are then a 

positive development. However, activities which try to force the informal 

sector only to act like the formal sector are apt to have negative effects. 

Based on these considerations then the following actions could be 

proposed; 

(a) Governments could provide a secure short-term market for a portion 

of the product of the small-scale and informal sector. This could be done 

especially easily in rural areas where much of non-governmental construction 

is carried out with unconventional building materials typically supplied by 

the informal sector. It should be stressed that such a scheme needs to 

closely match price vith value. There is no particular reason to expect that 

it would be in the overall interest of economic development to pay a value in 

excess of what the materials are worth. The main advantage to the particular 

producers who win such contracts would be the opportunity to concentrate on 

improving production techniques and perhaps even upgrading equipment. 

Upgrading equipment would be facilitated by eliminating from the investment 

decision the uncertainty of marketing the anticipated increase in output which 

the investment would be expected to cause. Such a reduction in uncertainty 

would also assist in obtaining financing. 

(b) The small scale sector is particularly dependent on research and 

development activities undertaken by the local or national government. While, 

in many instances, the results of research accrue somewhat strongly to those 

located near the research facility there is typically a significant spillover 

effect that is nationaJ and so to a certain extent funding should be national 

rather than local. Also, in connection with the immediately preceding 

proposal regarding government purchasing, there could be a programme for 

evaluating the applicability of unconventional materials in government funded 

construction. This type ~f research could be very beneficial, not only to 

small scale building mater;als producers but to the overall effectiveness of 

the construction sector. Use of locally produced building materials can help 

to ease a bit the apparent over-dependence of developing countries ~n imported 

building materials. 
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(c) With regard to unconventional building materials, once it is clear 

exactly how they can be effectively used in government construction, 

consideration could be given to government subsidized demonstration projects. 

It is emphasized that such demonstration projects are appropriate only in 

non-experimental situations. Demonstration projects are not the same as 

prototypes and have a different role to play. While the simple fact that the 

government is regularly using certain materials for its efforts would tend to 

improve the standing of the material in the opinion of many potential 

customers, there are instances where such use has been premature and in fact 

produced exactly the opposite of the intended effects. Such products of the 

small-scale and informal sector as pozzolana-lime and soil-cement building 

blocks would be given additional prestige simply from their use in government 

construction projects. 

(d) There is a need for making self-instruction materials available in 

the local vernacular, presented clearly, and easily available to those who 

would benefit from them. In many instances the production processes in use 

for building materials are fairly simple but at ~he same time great increases 

in quality could be achieved by paying close attention to certain aspects of 

the production process. 

{e) Small scale operations are generally dependent on economic and 

technical information suppiied by equipment and materials suppliers or by 

governme~tal organizations. It would be useful if the government were able to 

increase the availability of technical and economic information on a local 

basis. One way in which this might be accomplished would be for technical and 

economic information to be available through an organization also concerned 

with training or research and development or both. Such advisers could also 

help to disseminate economic information, especially concerning the 

availability of markets and the eupply of tools and raw materials. It might 

be considered that the government programme for purchasing building materials 

from the small-scale/informal sector could be administered in the first 

instance through this local technical edviser. 
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5.4 Planning, optimal scale and finance 

Planning. The extreme swing in construction activity reported in some 

developin countries as a result of not having correctly anticipated the 

cifficulties in financing on one hand and shortages of critical building 

materials on the other illustrates the importance of good planning. Adequate 

methods of forecasting supply and demand involve not just endeavouring to make 

the accurate forecasts but of developing sensible methods for implementing the 

forecasts into planning. A useful technique in this regard is to evaluate a 

number of options in light of several scenarios. 

Concerning the supply of building materials it would be very useful to 

have reliable estimates of how the output of locally produced building 

materials would respond to varicus policies ~o encourage their production. 

One such technique is input-output analysis which could be extended to include 

the production requirements which characterize the simple technology of the 

informal sector. A frequent deficiency in the use of input-output tables is 

that they are published only at infrequent intervals, however, economists have 

developed inexpensive methods for updating them. Without prejudice to other 

techniques, it is possible to recommend that where input-output tables are 

available, they should be used in the planning process. rhe recent success of 

the ASEAN governments together with the lnsitute of Developing Economies in 

Tokyo in linking existing national models to construct a multi-country 

input-output model of the regional is a noteworthy example of the type of 

research collaboration which is needed in this area. 

It is also important in this connection to have available an inventory of 

the existing distribution of key raw material~. Research and development work 

on developing new building materiale and new uses of existing materials 

depends on the assurance that sufficient supplies exist to warrant the 

research effort. 

The appropriate scale of operation. In any economy it is likely that 

there will be o~erations of various scales existing simeltaneously in the same 

sector. While economies of scale are such that in some industries the larger 

the plant the lower will be its unit costs this lS rare. More typical lS the 
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situation where large scale facilities are more efficient than small-scale 

ones but only up to acertain point, beyond that output level long run average 

costs are approximately flat with respect to scale up to a point at which they 

then begin to rise steeply. This seems to be the situation in the building 

materials industry. One question then has to do with determining the range of 

output levels for which the average cost curves are flat for various ~uilding 

materials. Another question has to do with the fact that generally 

labour-intensive methods are more efficient in developing countries and 

capital intensive methods in developed countries. Since empirically it 1S 

known that there is a tendency for capital intensity and scale to increase 

together it is not advisable for developing countries to assume that examples 

of optimal scale from developed countries are good models for them to follow. 

A recent development which is important to the choice of optimal scale is 

the introduction of computers into the manufacturing processes. 

Computer-aided manufacture of some building materials can greatly reduce 

set-up costs in repetitive production processes and so enable smaller 

production lot sizes to become efficient. As underlined above, as well as 1n 

other UNIDO studies, it is essential that developing countries participate 

actively 1n the diffusion of computer-oriented techniques. Failure to oo so 

may, far from having a labour saving impact, result in a further loss of 

comparative advantages. The development of flexible manufacturing systems or 

multipurpose plants, which is now gaining nomentum in the industrialized 

countries, is a case in point. 

Finance. Finance is - as was stated at the outset - critical to the 

development of the construction sector, which directly produces capital goods 

for investment. However, this report emphasizes the role of the building 

materials industry and it is also appropriate to look to the financial needs 

of the building materials industry itself. An important consideration is the 

financing of small-scale and informal sector operations. It was mentioned 

above that the ability of small firms to obtain bank financing would be 

enhanced by a programme of government purchases of their output. In addition 

it would be useful if mP.ans could be found for reducing the difficulty that 

banks and other financing institutions (including the government) face in 
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processing applications from individual and small firms. International 

organizations can help by P.nsuring that their technical assistance is not 

unduly discriminatory against the financial needs of the small-scale sector. 

5.5 Some final observations 

Economic assumptions and conditions that held sway in the world ~rom the 

early part of th~ c~ntury until the mid-1970s led newly independent nations to 

try to develop large-scale, capital-intensive industries, reliant in some 

cases on imported raw materials, technologies, advisers and technicians, and 

in other cases dependent on the stability of world-wide export markets. The 

recent collapse in the supply of investment capital in developing nations, 

energy shortages and wide fluctuations in world demand have frustrated many 

such enterprises; the unsuitabilty of technologically complex methods to local 

conditions doomed others. 

But developing nations cannot do without essential goods just because 

they are costly to import or difficult to pr~duce using large-scale, imported 

technologies. 1be demand for low-cost housing, infrastructure, industrial 

plants and commerical buildings, and thus for building materials, is critical 

in many developing nations, and their governments must seek ways to fill these 

needs at minimum cost and maximum benefit to the society. 

The analysis and evidence in this report indicates that small-scale, 

labour-intensive enterprises, relying on indigenous inputs and methods 

whenever possible, may be more successful than past attempts to produce 

building materials. The informal sector holds special promise for supplying 

housing to the poorest half of the population in many developing countries, 

with concomitant social benefits and stimulation of other sectors of the 

economy. In many instances in the building materials industry, small-scale 

factories can be as efficient as, and sometimes more efficient than, 

large-scale plants. 

This is not to say that a given country should try to develop factories 

in all sectors of the building materials industry - such overextension has 

been disastrous in the past. But the wide range of choices open to each 
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country will permit it to find a combination of facilities that exploits its 

own strengths and fulfils local needs as nearly as possible. Collaboration at 

the regional level should let nations dovetail their plans for growth in the 

industry as a whole. 

Programmes at all levels will be necessary to provide domestic industries 

with the capital, knowledge and trained and professional workers they need; to 

set standards and regulations; and to carry out research into new materials 

and methods. But institutional forebearance will also be necessary to avoid 

mistakes which in the past have caused overly persistent measures to protect 

inefficient producers, market distortions in the prices of labour and 

transportation and policies that favoured the importation of capital-intensive 

technologies. 
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Appendices 

Tables A.1-A.9 GDP, construction and building materials production in 

selected developing countries, 1970-1980 

Tables B.1-B.4 Major world traders in selected building materials, 1981 

Table C.l Building materials: product coverage according to SITC, Rev. 2. 
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Table A.l. GDP, construction and building aaterials production, Argentina, 1970-1980 

Average annual growth 
rate (~r cent) 

1975-80 1970 1975 1980 1970-75 

Population (in thousands) 23,748 25 ,384 27,064 1.3 1.3 
GDP (millions of A.P .~/) 87 ,970 101,287 lll,738 2.9 2 .o 
Construction (millions of A.P~) 5,025 5,272 7 ,319 1.0 6 .8 

Buildinl materials Eroduction~ 
Plywood (TCM) 48 61 53 4 .9 -2.li 
Glass (TSH) 
Building bricks of clay Oil) 
Quicklime (TMJ') 
Cement (TKr ) 4,770 5 ,361 7,289 2.4 6 .3 
Asbestos and cement articles (TKr) 
Concrete blocks (TKr) 
Crude steel, ingots (THI.') 1,821 1,994 2,528 1.8 4 .9 
Angles, shapes, etc. (THI') 397 441 2.1 
Aluminiwa (THI.') 22 133 43.3 
Nails, screws, etc. (TKr) 

GDP/capita CA.P.!/) 3,704 3,990 4129 1.5 0 .7 
Construction/capitaCA .P ~/) 212 208 270 -0 .4 5 .4 

Build in materials roduction~ 
per thousand 1nhab1tants 
Plywood (CM) 2.1 2.4 2.0 3 .5 -4 .o 
Glass (SM) 
Building bricks (Units) 
Quicklime (HT) 
Cement (HI.') 200.9 211.2 269.3 1.0 5 .o 
Asbestos and cement articles (Kr) 
Concrete blocks (HI.') 
Crude steel, ingots (Hr) 76 .7 78 .6 93.4 0.5 3 .5 
Angles, shapes, etc. (Hr) 16 .7 17 .4 0 .8 
Aluminim (HI.') 0.9 4.9 41.4 
Nails, screws, etc. (Kl') 

~ A.P. • ~rgentinian Pesos at constant 1970 prices. 

Abbreviations and sector ISIC codes~ 

Production in units as follows~ CM - cubic meters, SH - square meters, 
MT - metric tones, TCM - thousand cubic meters, TSH - thousand square meters, 
HU - million units, TMI' - thousand metric tons. 

ISIC based cndes~ plywood-331116; glass-362001; building bricks-369101; 
quicklime-369201; cement-369204; asbestos and cem.ent articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
aluminim-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (CDP, Construction); United Nativns, 
Yearbook cf Industrial Statistics 1979 and 1981 (Building materials production). 
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Table A.2. CDP, construction and building aaterials production, Egypt, 1975-1979 

Average annual growth 
rate (e!r cent) 

Population (in thousands) 
GDP (aillioos of E.P.!/) 
Construction (aillions of E.P.!/) 

Building materials production~ 
PlJ"Ood (TCH) 
Glaas (TSH) 
Building bricks of clay (Ill) 
Quicklime (TM!') 
Ceaent (TM!') 
Asbestos and cement articles (THI') 
Concrete blocks (TM!') 
Crude steel, ingots (TMr) 
Angles, shapes, etc. (TM!') 
Aluainiwa (THI') 
Nails, screws, etc. (TMr) 

GDP/capita (E.P.!/) 
Construction/capita (E.P.!/) 

Buildin materials roduction~ 
per thousand inhabitants 
Plywood (CM) 
Glass (SM) 
Building bricks (Units) 
Quicklime (Hr) 
Cement (Hf) 
Asbestos and cement articles (Ml') 
Concrete blocks (Ml') 
Crude steel, ingots (Hr) 
Angles, shapes, etc. (Ml') 
Alu:nini1.m1 (Hr) 
Nails, screws, etc. (Ml') 

1970 1975 

37 ,011 
5,247 

243 

8 

600 
82 

3,579 
66 

348 

2 
1 

142 
1 

0.2 

16 .2£/ 
2.2 

96 .7 
1.8 

9.4 

0. l 
0 .2 

a/ By interpolation between 1975 and 1980. 
b/ E.P. • Egyptian Pounds at constant 1975 prices. 
E_/ Per capita. 

Abbreviations and sector ISIC codes~ 

1979 1970-75 

41, 108 !I 
7 ,303 

651 

6 

408 
88 

3,638 

798 

102 
9 

178 
16 

0.2 

9 .9£/ 
2.1 

88 .5 

19 .4 

2.5 
0 .2 

Production in units as follows~ CM - cubic meters, SM - square meters, 

1975-79 

2.7 
8.6 

28.0 

-6.9 

-9.2 
1.8 
0.4 

23 .1 

167 .2 
b .2 

5.8 
24 .4 

-11.6 
-ll.6 
-2.2 

19 .9 

123 .6 

HT - metric tons, TCH - thousand cubic meters, TSH - thousand square meters, 
HU - million units, TMl' - thousand metric tons. 

ISIC based codes~ plywood-331116; glass-362001; building bricks-369101; 
quicklime-369201; cement-369704~ asbestos and cement articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
alumini1.m1-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Populaticn); United 
~ttions, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of Induscrial Statistics 1981 (Building materials production). 
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Table A.3. CDP, construction and building .aterials production, India, 1970-1980 

Average annual growth 
rate (per cent) 

1970 1975 

Population (in thousands) 539 ,075 600,763 663,596 2.2 2.0 
GDP ( 109 Rupeea!f ) 403 466 552 3.0 3.4 
Construction (109 Rupeea!f) 20 20 22 0.8 1.8 

Buildin1 materials Eroductiof!':. 
Plywood (TCM) 128 127 180 -0.2 7.2 
Glass (TSH) 14 ,712 14 ,260 23, 146 -0 .6 10 .2 
Building bricks of clay (tlJ} 
Quicklime (TMr) 180 400 17.3 
Cement (THI') 13 ,956 16 ,248 17 ,803 3.1 1.8 
Asbestos and cement articles (THI') 361 485 644 6.1 5 .8 
Concrete blocks (TMI') 
Crude steel, ingots (TMr) 6,234 7 ,865 9 ,355 4.8 3.5 
Angles, shapes, etc. (TH'l') 
Aluminium (TMr) 161 167 185 0.8 2.0 
Nails, screws, etc. (THI') 29 JO 0.8 

GDP/capita (thousands of Rupees!:f) 747 775 832 7 .5 1.4 
Construction/capita(thousands o~ Rupees) 36 34 33 -1.4 -0.2 

Building materials eroduction-:. 
(per thousand inhabitants) 

Plywood (CM) 0 .2 0.2 0.3 5.2 
Glass (SH) 27 .3 23 .7 34.9 -2 .7 8.0 
Building bricks (Units) 
Quicklime (Ml') 0.3 0.6 14.9 
Cement (Hr) 25.9 27.l 26.8 0 .9 -0.2 
Asbestos and cement articles (Mr) 0 .7 0 .8 1.0 3.9 3.7 
Concrete blocks (Ml') 
Crude steel, ingots (I~) 11.6 13 .1 14.1 2 .5 1.5 
Angles, shapes, etc. (Hr) 
Aluminillll (Ml') 0.3 0.3 0.3 
Nails, screws, etc. (Ml') 0.1 0.1 

!I Rupees at constant 1970 ;>rices. 

Abbreviations and sector !SIC codes-:. 

Production in units as follows':. CH - cubic meters, SH - square meters, 
hT - metric tones, TCH - 'housand cubic meters, TSM - thousand square mete~s, 
HU - million units, TMr - thousand metric tons. 

ISIC based codes':. plywood-331116; glass-362001; building bricks-369101; 
quicklime-369201; cement-369204; asbestos and cement articles-369~01; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
aluminium-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Population)9 United 
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of !ndustrial Statistics 1979 and 1981 (Building materials production). 
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Table A.4. GDP, construction and building materials production, Kenya, 197S-1980 

Average annual growth 
rate (f!r cent) 

Population (in thousands) 
CDP (ailliooa of J. .P .!/) 
Construction (aillions of J..P.!/) 

Building .. terialw production~ 
Plywood (TCM) 
Glaaa (TSM) 
Building bricks of clay (TCM) 
Quicklime (THI') 
Ceaent (TMl') 
Asbestos and cement articles (THI') 
Concrete blocks (TMl') 
Crude steel, ingots (TMr) 
Anglea, shapes, etc. (TMl') 
Alminil.- (THI') 
Nails, screws, etc. (THI' 1 

GDP/capita (r...P.!/) 
Construction/capita (K.P~) 

Building materials £roduction~ 
(per thoul'&nd inhabitants) 

Plywood (CM) 
Glaaa (SM) 
Building bricks (CM) 
Quicklime (HI') 
Cement (Kl') 
Asbestos and cement articles (Ml') 
Concrete blocks (Kl') 
Crude steel, ingots (HI') 
Anglea• shapes• etc. (Kl') 
Alminium (HI') 
Nails, screws, 2tc. (Ml') 

1970 1975 

13 ,399 
l,424 

68 

11 

25 

897 

89 

106 
5 

0.8 

1.9 

67.0 

6.6 

!1 K.P. •Kenyan Pounds at constant 1976 prices. 

Abbreviations and sector ISIC codes~ 

1980 

16 ,466 
1,830 

85 

13 

20 
26 

1,280 

607 

111 
5 

0.8 

l.2 
1.6 

77 .1 

36.9 

1970-75 

Production in units as follows~ CM - cubic meters, Ml' - metric tons, 

197S-80 

4.2 
5 .2 
4.4 

3 .4 

-4.4 

7 .4 

46 .8 

0 .9 
0 .2 

-0 .7 

-8 .3 

3.0 

40 .9 

SH - squart.: m~ters, TCH - thousand cubic meters, TSH •· thousand square meters, 
HU - mil lion units, THl' - thousaud metric tons. 

ISIC based codes~ plywood-331116·, glau-362001; .building bricks-369101·, 
quicklime-369201; cement-369204; asbestos and cement articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
aluminium-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of Industrial Statistics 1981 (Building materials production). 
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Table A.5. GDP, construction and building materials production, Republic of korea, 
1970-1980 

1970 1975 1980 

Average annual growth 
rate err cent) 
197o-7 1975-Ao 

Population (in thousands) 
GDP (109 K.W.~) 
Construction (109 K.W.~) 

Building .aterials production~ 
Plywood (TCM) 
Glass (TSM) 
Building bricks of clay (llJ) 
Quicklime (TKI') 
Cement (TKr ) 
Asbestos and cement articles (TKI') 
Concrete blocks (TKr) 
Crude steel, ingots (TKI') 
Angles, shapes, etc. (TKr) 
Ahainima (TKr) 
Nails, screws, etc. (TKr) 

32,241 
6 ,315 

344 

l, 126 
12 ,647 

99 

5,782 

75 
481 

70 
15 
17 

GDP/capita (thousands of K.W.!/) 196 
Construction/capita( thousands of K .w.!/) 11 

Buildin materials roduction~ 
per thousand 1nhab1tants 
Plywood (CH) 
Glass (St!) 
Building bricks {Units) 
Quicklime (Kr) 
Cement (Hr) 
Asbestos and cement articles (HI') 
Concrete blocks (Kl') 
Crude steel, ingots (Ml') 
Angles, shapes, etc. (Hr) 
Ahmiinium (Ml') 
Nails, screws, etc. (MI') 

34 .9 
392.3 

3.1 

179 .3 

2.3 
14 .9 
2.2 
0 .5 
0 .5 

35 ,281 
9,952 

498 

1,436 
15 ,514 

162 
100 

10, 129 

137 
2,010 

149 
18 
36 

2&2 
14 

40 .7 
439 .7 

4 .6 
2 .8 

28 7. l 

3.9 
57 .o 
4.2 
0 .5 
1.0 

!1 K.W. • Korean Won at constant 1975 prices. 

Abbreviations and sector !SIC codes~ 

38, 124 
14 ,342 

885 

1,693 
28,690 

117 
210 

15 ,631 

839 
5,712 

3b0 
21 

108 

376 
23 

44.4 
752.5 

3.1 
5 .5 

410.0 

22.0 
149 .8 

9 .4 
0 .6 
2.8 

1.8 
9.5 
7 .7 

5 .o 
4 .2 

10.4 

ll.9 

12 .8 
33.1 
16 .3 
2 .9 

16 .o 

7 .6 
5 .7 

3.1 
2 .3 
8 .2 

9 .9 

ll. l 
JO .8 
13 .8 

14 .9 

Production in units as follows~ CM - cubic meters, SM - square meters, 

1.6 
7 .6 

12 .2 

3.4 
13 .3 
-6.3 
16 .o 
9.1 

43.7 
23.2 
19 .3 
3 .7 

24 .5 

5 .9 
10 .5 

1.8 
11.3 
-7.b 
14 .5 

7 .4 

41.3 
21.3 
17 .5 
3 .7 

22 .9 

HT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters, 
HU - million units, THI' - thousand metric tons. 

ISIC based codes~ plywood-331116; glcsa-362001; building bricks-369101; 
quicklime-36920 l; cement-369204•, asbestos and cement art ic les-36990 l; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
aluminiLlll-372022; nails, etc.-381913. 

Sources~ United ~ati~ns, Statistical Yearbook 1981 (Population); United 
Nati~ns, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of Industrial Statistics 1979 and 1981 (Building m4terials production). 
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Table A.6. GDP, construction and building materials production, ttalaysia, 1970-1980 

Average annual growth 
rate (2!r cent) 

1970 1975 1980 1970-75 1975-80 

Population (in thousands) 10 ,390 11,926 13 ,436 2.8 2.4 
GDP (aillions of H.R.,!/) 10,588 17 ,365 2b, 188 10.4 8 .6 
Construction (•illions of M.R.!/) 395 654 1, 186 rn.6 12 .6 

Buildinl aaterials 2roduction~ 
Plywood CTCM) 197 404 490 15.4 3 .9 
GlaH (TSM) 
Building bricks of clay (HJ) 
Quickliae (TMI') 
Ceaent (TMI') 1,030 1,446 2,349 7 .o 10.2 
Asbestos and cement articles (TMI') 
Concrete blocks (TKI') 
Crude steel, ingots (TMI') 
Angles, shapes, etc. (TKI') 8 9 13 2.4 7 .6 
Ahainium (TMI') 
Nails, screws, etc. (TKl') 

GDP/capita (H.R.!f) 1,019 1,456 1,949 7.4 6 .o 
Construction/capita (M.R..!/) 38 55 88 7 .6 10 .o 

Build in materials roduction~ 

per thousand inhabitants 
Plywood (CH) 19 .o 33.9 36 .5 12 .3 1.5 
Glass (SH) 
Building bricks (Units) 
Quicklime (Ml') 
Cement (Kl') 99.l 121.3 174 .8 4 .1 7.6 
Asbestos and cement articles (Mr) 
Concrete blocks (Kl') 
Crude steel, ingots (Mr) 
Angles, shapes, etc. (Ml') o.s 0.8 ] .o 5.3 
Ahmiinium (Ml') 
Mails, screws, etc. (Ml) 

!_/ M.R. • Halaysian Ringitt at constant 1970 prices. 

Abbreviations and sector ISIC codes~ 

Production in units as follows~ CH - cubic meters, SH - square meters, 
MT - m~tric tones, TCH - thousand cubic meters, TSH - thousand square meters, 
HU - l'iillion units, TKl' - thousand metric tons. 

ISIC based codes·. plywood-331116·, glass-362001; ~uilding bricks-369101·, 
quicklime-369201; cement-369204; asbestos and cement articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
alumini\.111-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of Industrial Statistics 1979 and 1981 (Building materials production). 
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Table A.7. GDP, construction and building aaterials production, Mexico, 1970-1980 

Average annual growth 
rate (2!r cent) 

1970 1975 1980 1970-75 1975-80 

Populatiao (in thousands) 50,695 60,145 71;911 3.5 3.6 
GDl1 (millions of M.P .!/) 444,271 609 ,976 841,855 6.5 6 .6 
Construction (millions of H.P.!/) 23 ,530 32,792 46,379 6.9 7 .2 

Buildinl aaterials eroductil>n~ 
- Pl)'111.lod (TCM) 96 110 254 2 .8 18.2 

Glass (THr) 82 121 159 8.1 5.6 
Building bricks of clay (111) 
Quicklime (TM!') 4,354 
Cement (TM!') 7,267 11,200 16 ,398 9 .o 7.9 
Asbestos and ceaent articles (TM!') 303 423 6.9 
Concrete blocks (THI') 
Crude steel, ingots (TMl') 3,831 5, 176 6,981 6.2 6.2 
Angles, shapes, etc. (TKI) 387 554 679 7 .4 4.2 
Aluminiua (TM!') 34 40 43 3.3 1.3 
Nails, screws, etc. (TKI') 

GDP/ capita (M.P .!/) 8,764 10, 142 11,707 3 .o 2.9 
Construction/capita (M.P .,!I) 464 545 645 3.3 3.4 

Buildin1 materials ~roduction~ 
(per thousand inhabitants) 

Plywod (CM) 1.9 1.8 3.5 -0 .6 14.0 
Glass (Ml') 1.6 2 .o 2.2 4.4 1.9 
Building bricks (Units) 
Quicklime (Mr) 60.6 
Cement (KI') 143.4 186 .2 228.0 5 .4 4 .1 
Asbestos and cement articles (Ml') 5.1 5.9 3.1 
Concrete blocks (Kl') 
Crude steel, ingots (Ml') 75.6 86.l 97.l 2.6 2.4 
Angles, shapes, etc. (KI') 7 .6 9 .2 9.4 3 .8 0 .5 
Aluminima (Mr) 0.7 0 .7 0.6 -2 .2 
Nails, screws, etc. (KI') 

!/ H.P. • Mexican Pesos at constant 1970 prices. 

Abbreviations and sector ISIC Codt>S~ 

Production in units as follows~ CM - cubic meters, SM - square meters, 
Kl' - metric tones, 'ICM - thousand cubic meters, TSM - thousand square meters, 
MU - million units, TMl' - thousand metric tons. 

ISIC based codes~ plywood-331116; alass-362001; ~uilding bricks-369101; 
quicklime-369201; cement-369204; asbe1to~ and cr.ment articles-369901; 
concrete blocks-·369910•, crude 1teel, ingou-371019; angles, etc.-37103); 
aluminima-372022; nails, etc.-381913. 

Sources~ United Nations, Stati1tical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (Gm>, Con1truction); United Nations, 
Yearbook of Industrial Stati•tic1 1979 and 1981 (Buildini materials production). 
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Table A.8. GDP, construction and building materials production. Saudi Arabia, 
1970-1979 

Average annual growth 
rate Cf!r cent) 

1970 1975 1979 1970-75 1975-79 

Population (in thousands) 7 .740 7 ,251 8 ,112 -1.3 2.8 
GDP (millions of S.A.R~) 19.907 34 ,461 49t127 11.6 9.3 
Construction (millions of S.A .R.~/) 951 3 ,309 5,091 28.2 11.4 

Buildin1 materials production~ 
Plywood CTCM) 
Glass (TSM) 
Building bricks of clay (llJ) 
Quicltliae (THr) 8 11 25 6.6 22.8 
Cement (THI) 667 lr 140 2.674 11.3 23.8 
Asbestos and ceaent articles (THI') 
Concrete blocks (THr) 
Crude steel, ingots (THI') 45 
Angles. shapes. etc. (TMT} 
Aluminim (THr) 
Nails. screws, etc. (TMI) 

GDP/capita (S.A.R.!.f) 2,572 4,753 6,056 13.1 6.2 
Construction/capita (S.A.a.!1) 124 456 628 2~ .8 8.3 

Buildinl materials 2roductio~~ 
(per thousand inhabitantiJ 

Plywod (CH) 
Glass (SH) 
Building bricks (Units) 
Quicltlime (Hr) 1.0 1.5 3. •. 8 .o 19 .3 
Cement (MI) 86.2 157.2 329 .6 12 .8 20 .3 
Asbestos and c~ent articles (Mr) 
Concrete blocks (MT) 
Crude steel. ingots (Mr) 5.6 
Angles, shapes, etc. (Hr) 
Aluminim (Kr) 
Nails, screws, etc. (HT) 

!/ S.A.R. • Saudi Arabian Riyals at constant 1969 prices. 

Abbreviations and sector ISIC codes~ 

Production in units as follows~ CM - cubic meters, SH - •quare meters, 
MT - metric tones, TCH - thousand cubic meters, TSH - thousand square meters, 
MU - million units, TM1' - thousand metric tons. 

ISIC based codes~ plywood-331116; glass-362001; building bricks-369101; 
quicklime-369201; cement-369204; asbestos and cement articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles, etc.-371035; 
aluminium-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Pcpulation); Uniteo 
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations, 
Yearbook of Industrial £tat11tics 1981 (Building materials production). 
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Table A .9. Gi>P 1 cc•nstruction and building materials production. Thailand. 1970-1980 

Average annual growth 
rate (per cent) 

1970 1975 1980 1970-75 1975-80 

Population (in thousands) 36.370 41,869 47, 173 2.9 2.4 
GDP (millions of T .B .!!/) 150,092 203,514 292,852 6.3 7 .6 
Construction (millions of T.B.!!/) 8,705 8 ,514 16 ,5 76 -0.4 14.3 

Building materials froduction":. 
P l y"WOod (1-c H) 47 51 89 1.6 11.8 
Glass (THl') 31 41 5 .8 
Building bricks of clay 01.J) 
Quick 1 ime (THl') 
Cement (TKl' ) 2,627 3,976 5,359 8 .6 6.2 
Asbestos and cement articles (THl') 
Concrete blocks (TKl') 
Crude steel 1 ingots (TKl') 40 236 454 42.6 14.0 
Angles. shapes, etc. (TKl') 
Aluminim (TKl') 
Nails, screws. etc. (TH1') 

GDP/capita (T.B.!.f) 4 .121 4,861 6,208 3.3 5 .o 
Construction/capita (T .B~/) 239 203 351 -3 .2 ll.b 

Build in materials rodt;etion':. 
per thousand inhabitants 
Plywood (CH) 1.3 1.2 2.0 -1.2 9.2 
Glass (Hr) 0 .9 1.0 2 .8 
Building bricks (Units) 
Quicklime (Kr) 
Cement (Hr) 72 .2 95 .o 113.b 5 .6 3 .7 
Asbestos and cement ~rticles (Ml') 
Concrete blocks (Hr) 
Crude steel 1 ingots (Ml') 1.1 5.6 9 .6 38 .7 ll.3 
Angles. shapes, etc. (Kr) 
Aluminim (Hr) 
Nails 1 screws. etc. (Kr) 

!/ T.B. •Thai Baht at constant 1972 prices. 

Abbreviations and sector ISIC codes':. 

Production in units as follows~ CH - cubic meters, SH - square meters, 
HT - metric tones 1 TCH - thousand cubic meters, TSH - thousand square meters. 
HU - million units, TMl' - thousand metric tons. 

ISIC based codes":. plywood-331116; tlass-362001; building b~icks-369101; 
quicklime-369201; cement-369204; asbestos and cement articles-369901; 
concrete blocks-369910; crude steel, ingots-371019; angles 1 etc.-371035; 
aluminium-372022; nails, etc.-381913. 

Sources~ United Nations. Statistical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations. 
Yearbook of Industrial Statistics 1979 and 1981 (Building materials production). 
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Table B.l. Ma.jor world lradel"s in glass, 1981 Cl·.rnkcd by 
pcl"ccnlagc of world lrlldc volume, n1casu1·.::\! in 
thousands of $US) 

SITC 664 (Rev.I) 

Mai~r importers 
"'orld 

Germany, Fe~eral Republic of 
t-•rance 
United States 
United Kingdom 
Netherlands 
Saudi Arabia 
Italy 
Canada 
Belgium 
Swilzerland 
Japan 
Sweden 
Austria 
Republic of Korea 
Norway 
Singapore 
f~ong Kong 
Australia 
Denmark 
Brazil 
Subtotal: 

Major exporters 
World 

United Slates 
Germany, Federal Republic of 
Belgium 
France 
Japan 
Italy 
United Kingdom 
Netherlands 
Sweden 
Finland 
Spain 
Mexico 
Denmark 
Turkey 
Brazil 
Republic of Korea 
Ausll"ia 
Switzerland 
Singapore 
Argentina 
Ireland 
Soulh Africa 
Subtotal: 

Value 

3,763,923 

405,694 
301,783 
274,533 
236,658 
232,622 
196. 947 
183,261 
166,437 
112,228 

9'.>,487 
81,415 
79,395 
69,341 
64,356 
59,413 
57,983 
57,002 
56,147 
51. 716 
48.040 

2,831,058 

3,387,747 

587,511 
526,689 
467,995 
310,457 
26-,674 
258,608 
231,481 
130,185 

94,183 
70,374 
67,750 
47. 582 
42,887 
2J,588 
21,822 
21, 793 
20,622 
19. 728 
18,079-
16,230 
15,281 
12.100 

3,275,619 

Percentar,c 

100.00 

10. 78 
8.02 
7.29 
6.29 
6.18 
5.23 
4.87 
4.42 
3.00 
2.54 
2.16 
2.11 
1.84 
1. 71 
1.58 
1. 54 
1. 51 
1.49 
1.37 
1.28 

75.21 

100.00 

17.34 
15.55 
13.81 
9.16 
7.90 
7 .63 
6.83 
3.84 
2. 78 
2.08 
2.00 
1.40 
1.27 
0.18 
0.64 
0.64 
0.61 
0.58 
0.53 
0.48 
0.45 
0.36 

96. 70 

~O~!'._C_!: Unlled Nations, ·rearbook of Intcrnatic:,nal Trade 
Statistics 1981, New York. 
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Table H.2. Major world traders in clay, refraclory building 
producls, 1981 (ranked by pt!rc~ntage of world trade 
volume, measured in Lhousands of $US) 

SITC 662 (Rev.l) 

~aior importers 
World 

Germany, Federal Republic of 
i-·rance 
United States 
South Africa 
Belgium 
Canada 
Italy 
Austria 
Australia 
Netherlands 
Switzerland 
United ltingdOl8 
Brazil 
Singapore 
Hong Kong 
Libya 
Argentina 
Venezuela 
Indonesia 
Sweden 
Subtotal: 

Major exporters 
World 

Italy 
Gerraaoy, Federal Republic of 
Japan 
France 
United states 
Spl'in 
United ICingdoa 
Austria 
Netherlands 
Belgium 
Brazil 
Yugoslavia 
Republic of Korea 
Sweden 
Mexico 
Canada 
Switzerland 
lreland 
Greece 
Den .. rlt 
Singapore 
rorlugal 
Subtotal: 

Value 

4,091,826 

541.677 
534 .335 
272 .993 
239.3110 
189.608 
150.113 
120,900 
115, 151a 
105.1"7 
104,la25 
98,692 
95,539 
93,952 
74 ,272 
73,682 
68. 771a 
65,799 
51a 0 748 
52,656 

__ 5.Q.,35~ 
3,102,165 

la,011,958 

1,198,282 
678,395 
342,903 
272,881 
247,002 
221a,941 
176,856 
175,691a 
lH, 727 
68,387 
58,464 
la9,255 
35,682 
35,037 
32,960 
25,584 
23,659 
23,036 
22,243 
22 ,112 
l't. Sl2 
p,976 

j,893,588 

Percentage 

100.00 

13.24 
13.06 
6.67 
5.85 
la.63 
3.67 
2.';:> 
2.81 
2.57 
2.55 
2.41 
2.33 
2.30 
1.82 
1.80 
1.68 
1.61 
1. 31a 
1.29 

.lll 
75.81 

100.00 

29.87 
16.91 
8.55 
6.80 
6.16 
5.61 
it.U 
4.38 
3. 78 
1. 70 
1.46 
1.23 
0.89 
0.81 
0.82 
0.64 
0.59 
0.57 
0.55 
0.55 
0.36 

....Q.Jl 
97.05 

Source: United Nations, Yearbook of International Trade 
Statistics 1981, New York. 

.· 
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Table B.3. Major world lraders in iron and steel bars. rods. 
~tc .• 1981 (ranted bJ percentage of world trade volume, 
measured in thousands of $US) 

S!TC 673 (Rev.l) 

~!ior imp~r_te~~­
Wc·rld 

United Stales 
Germany, Federal Republic of 
l"rance 
Saudi Arabia 
Netherlands 
Iran 
United Kingdom 
Italy 
Canada 
Belgium 
Hong Kong 
Iraq 
India 
Switzerland 
Ep.ypl 
Nigeria 
Singapore 
Algeria 
Malaysia 
Republic of Korea 
Subtotal: 

~ajor export~ 

World 

Japan 
Germany. Federal Republic of 
Belgium 
France 
Italy 
Spain 
United Kingdol!l 
Sweden 
Canada 
United States 
Austria 
Republic of Korea 
Brazil 
Netherlands 
South Africa 
Switzerland 
Zimbabwe 
Qatar 
Norway 
Finland 
Australia 
Yugoulvia 
Subtotal: 

Value 

13, 136,8!9 

1,907,310 
1,454.593 

902,916 
Ml,4~5 

430.340 
387,527 
378,079 
337.556 
334,889 
327 ,340 
322,678 
281,260 
268,131 
265,975 
252,548 
240, 770 
232,276 
227,065 
224,624 

__ 21Ll48 
9,637,090 

li,055,653 

2,)54,298 
1,537,094 
1,186,865 
1,155,633 
1,001,779 

923,889 
539, 136 
'117,502 
387,4115 
356, 145 
302,802 
290,382 
198,369 
179,241 
120,888 
106,164 

93. 994 
79, 109 
75,539 
69,159 
59,169 

__ 5LlU 
11,685 ,861 

Percentage 

100.00 

14.5? 
11.07 

6.87 
4.88 
3.28 
2.95 
2.88 
2.57 
2.55 
2.49 
2.46 
2.14 
2.04 
2.02 
1.92 
1.83 
1.77 
1. 73 
1. 71 

. ..!.:.E 
73.36 

100.00 

21.19 
12.75 
9.84 
9.59 
8.31 
7.66 
4.47 
3.46 
3.21 
2.95 
2.51 
2.41 
1.65 
1.49 
LOO 
0.88 
o. 78 
0.66 
0.63 
0.57 
0.49 

.. Q.dl 
96.92 

Sourc!: Uniled Nations, Yearbook. of .Cntcrnational T1·ade 
Statistics 1981, New York.. 

"' 
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Table B.4. Major world traders in iron and steel univ~r~als, 
pla'.es and sheets, 1981 (ranked by percentage of world 
trade voluae, measured in thousands of $US) 

SITC 674 (Rev.l) 

~ajor importers 
World 

United Stales 
Germany, Federal Republic of 
France 
Canada 
United Kingdom 
Italy 
India 
Mexico 
Indonesia 
Netherlands 
Nigeria 
Sweden 
Singapore 
Iran 
Yugo~lavia 

Denmark 
Malaysia 
Switzerland 
Thailand 
Belgium 
Subtotal: 

Major exporters 
World 

Japan 
Germany, Federal Republic of 
Belgium 
t·rance 
llaly 
Netherlands 
Uniled Stales 
H~public of Korea 
Austria 
Sweden 
Canada 
United Kingdom 
Spain 
J:o"inland 
Australia 
Hriuil 
Soulh Africa 
Denmark. 
Norway 
Singapore 
Venezuela 
Phi 1 ippines 
Subtotal: 

Value 

18,678,068 

3,119,083 
1,546,688 
1,167,082 

746,912 
727 ,998 
662,874 
620,203 
481,490 
469, 178 
459,502 
424,950 
362,339 
355,962 
353,010 
328,973 
320,075 
317,09ti 
308, 163 
29/,991 
297,105 

13,367 ,272 

17 ,930,647 

4,989,417 
2,936,19ti 
2,021,265 
1,637,806 

763,692 
711,217 
667,004 
564,354 
54),917 
"46,580 
430,297 
407,454 
352,370 
282,304 
263,846 
239,818 
141,657 
!14,267 

73. 22 7 
72. ')lt7 
39, 111)2 
31 40? 

17,/32,127 

Percentr.ge 

100.00 

16.70 
8.28 
6.25 
4.00 
3.90 
3.55 
3.32 
2.58 
2.H 
2.46 
2.28 
1.94 
1.91 
1.89 
1.16 
1.71 
1.10 
1.65 
1.60 
1. 59 

71. 58 

100.00 

21 .83 
16.38 
11.27 
9.13 
4.26 
3.97 
3.77 
3.15 
3.04 
2.49 
2.40 
2.27 
l. 97 
1. 57 
1. "7 
1. J/1 
0. 79 
0.64 
0.41 
0.40 
0.22 
~18 
98.90 

Source: United Nations, Yearbook ~f International Trade 
Statistics 1981, New York. 
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Table C.l. Building materials - product coverage 

A. Product groups (SITC Rev. 2) 

l. Articles of wood 

247 
248 
634 
635.3 
641.6 

Other wood in the rough, or roughly squared 
Wood, simply worked and railway sleepers of woqd 
Veneers, plywood, improved or reconstiluled wood, worked 
Builders' carptentry and joinery 
Fibre building board of wood or olher vegetable material 

2. Ki.leral products 

273 
661 
662 

3. Glass 

664.4 
664.5 
664.6 
664.91 

4. Paints 

533.4 
533.H 
533.54 

Stone, sand and gravel 
~ime, cement and fabricated construction materials 
Clay and refractory construction materials 

Cast, rolled, drawn or blown glass, in rectangle~. ground/polishe~ 
Ca~t or rolled glass, unworked, in rectangles, unworked 
Bricks, tiles, slabs, paving blccks, squares, etc. of glass 
Cast, rclled, drawn or blown glass, shaped and worked; leaded lights 

Varnishess and lacquers, distempers, paints, enamels, dyes, etc. 
Prepared pigments, opacifiers, colours, enamels and glazes, etc. 
Glaziera' pully, fillings, surface preparalions, mastics, etc. 

5. Metal products 

672 
673.3 
674 
676 
678 
682.25 
682.26 
684.21 
684.22 
684.25 
684.26 
691 

694 

Ingots and other primar7 forms of iron or sleel 
Angles, shapes and sections and sheet piling of iron and steel 
Universals, plates and sheets of iron and steel 
Rails and railway track construction materials of iron and steel 
tubes, pipes and fittings of iron and steel 
Tubes and pipes and hollo•., bars of copper 
Tube and pipe fittings of copper 
Bars, rods, angles, shapes and sections of wrou~hl aluminium and wire 
Plates, sheets and strip of wrought aluminium 
Tubes, pipes and bl4nks, hollow bars of aluminium 
Tube and pipe fittings of aluminium 
Structures and parts of iron and steel, plates, strip, rods, angles, 

etc. 
Nails, screws, nuts, bolts, rivets, etc. of iron, steel or co~per 

6. Equipment 

723 Civil engineering/contractors' planl, equipment and parts 
773 Equipment for distributing electricity 
812 Sanitary, plumbing, heat~ng and light•ng fixtures and f iltings 

B. Factor intensity grOJ!P! 

1. Resource based products: 

2. Labour-intensive products: 

3. Capital~intcnsive products: 

------------

SITC 241, 248, 634, 635.3, 641.6, 682.25, 
682.26, 684.21, 684.22, 684.25, 684.26 

StTC 662, 691, 723, 813 

SITC 533, 661, 664.4, 664.5, 664.6, 672, 
·67·3.3, 6·74, ·676, 678, 694,, 773 

_;_ __ ,_I ~I----~• ____ ___'._ .. __ . ....;,_.,.~...:..,.. __ _,;.. __ 

.· 
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For the guidance of our publications programme in order to assist in our 
publication activities, we would appreciate your completing the questionnaire 
below and returning it to UNIDO, Divi~ion for Indus~rial Studies, P.O. Box 300, 
A-1400 Vienna, Austria 

Q U E S T I 0 N N A I R E 

The building materials industry in developing countries: 
An analytical ap?raisa1 

(please check appropriate box) 
yes no 

(1) Were the data contained 1n the study useful? I I 

If 

I I 

I I 

I I 

If 

I I 

If 

If 

I I 

I I 

If 

(2) Was the analysis sound? 

(3) Was the information provided new? 

(4) Did you agree with the conclusion? 

(5) Did you find the recommendations sound? 

(6) Were the format and style easy to read? 

(7) Do you wish to be put on our documents 
mailing list? 

(8) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

(9) Any other col!lllents? 

Name: 
(in capitals) 

Institution: 

I I I I 
If yes, please specify 
subjects of interest 

I I 

(please 6ive full adress) ................................. 
Date: 

.· 
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Table A.7. GDP, construction and building .aterials production, Mexico, 1970-1980 

Average annual growth 
rate (per cent) 

1970 1975 1980 1970-75 1975-80 

Population (in thousands) 
GDl' (aillions of H.P.!/) 
Construction (millions of H.P.!/) 

Building materials productil>n~ 
~ Plywood CTCM) 

Glass (THl') 
Building bricks of clay (llJ) 
Quickliae (TMl') 
Cement (TMl') 

50,695 
444,271 

23 ,530 

96 
82 

7,267 
Asbestos and cement articles (TMr) 
Concrete blocks {THI) 
Crude steel. ingots {TMl') 
Angles, shapes. etc. {TMl') 
Aluminiua {TMl') 
Nails, screws, etc. {THl') 

GDP/capita (M.P.!/) 
Construction/capita {M.P .!/) 

Building aaterials 'roduction~ 
(per thousand inhabitants) 

Plywood {CM) 
Class (Ml') 
Building bricks (Units) 
Quicklime {Mr) 
Cement (Ml') 
Asbestos and cement articles {Mr) 
Concrete blocks (MT) 
Crude steel, ingots (Mr) 
Angles, shapes, etc. (Hr) 
Aluminit.ma {Hr) 
Nails, screws, etc. {Hr) 

3,831 
387 

34 

8,764 
464 

1.9 
1.6 

143.4 

75.6 
7 .6 
0.7 

60,145 
609,976 

32,792 

110 
121 

11,200 
303 

5,176 
554 

40 

10, 142 
545 

1.8 
2 .o 

186 .2 
5.1 

86.l 
9 .2 
0 .7 

!1 H.P. • Mexican Pesos at constant 1970 prices. 

Abbreviations and sector ISIC cod••~ 

71;911 
841,855 

46,379 

254 
159 

4,354 
16 .398 

423 

6,981 
679 
43 

11,707 
645 

3 .5 
2.2 

60.6 
228 .o 

5 .9 

97.1 
9 .4 
0.6 

3.5 
6.5 
6.9 

2 .IS 
8.1 

9 .o 

6.2 
7 .4 
3.3 

3.0 
3.3 

-0 .6 
4.4 

5.4 

2 .6 
3.8 

Production in units as follows~ CM - cubic aeters, SM - square meters, 

3.6 
6.6 
7 .2 

18.2 
5.6 

7.9 
6.9 

b.2 
4.2 
1.3 

2.9 
3.4 

14.0 
1.9 

4.1 
3.1 

2.4 
0 .5 

-2.2 

HT - metric tones, TCM - thousand cubic •*ters, TSM - thousand square meters, 
MU - million units, TMl' - thousand metric tons. 

ISIC based codes~ plyvood-331116; alass-362001; building bricks-369101; 
quicklime-369201; cement-369204; asbesto' and ceaent articles-369901; 
concrete blocks-·369910·, crude steel, ingou-371019; angles, etc.-37103>·, 
alumini\111-372022; nails, etc.-381913. 

Sources~ United Nations, Statistical Yearbook 1981 (Population); United 
Nations, Yearbook of National Accounts 1981 (Gil', Construction); United Nations, 
Yearbook of Industrial Stati•tics 1979 and 1981 (Buildini materials production). 
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