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“Preface

The! purpose of this analytical appraisal of the building materials
industry {hrd;;eloping 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 overcoming those obstacles. Implicit imn this raison
d'étre 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 context of development. The potential contributicns
this ‘ndustry can make to economic growth'and to the satisfaction of human
needs support our claim that planners should carefully consider this sector

for state promotion.

This study is to a large extent based on work prepared by a team of

experts, headed by Professor Fred Moavenzadeh and including Professor

Nazli Chourci, Professor Eljfforquipstqn, all of M.I.T., and Professor
Dggiq‘gpgéiéz; Boston Univefsity. Also contributing to the report were

Ms. Nancy 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

grateful for these valuable contributioms.

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 II of the study, to be issued at a later date.
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EXPLANATORY NOTES

References to dollars ($) are to United States dollars, unless otherwise

stated.

A comma (,) is used to distinguish thousands and millioms.

A full stop (.) is used to indicate decimals.

A slash between dates (e.g., 1960/81) indicates a crop year, financial
year or academic year.

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period

involved,

including the beginning an” end years.

Metric tons have been used throughout.

The following forms have been used in tables:

Three dots {...) indicate thac data are not avallable or are not
separately reported.

A dash (-) indicates that the amount is nil or negligible.
A blank indicates that the item is not applicable.

Totals may nnt add up precisely because of rounding.

Besidcs the common abbreviatiouns, symbols and terms and those accepted by

the International System of Units (SI), the following abbreviations and

contractions have been used in this report:

BTU
CPE
GDCF
GDP
GNP
Gsp
ISIC

NTM
SITC
t/a
t/d

Economic and technical abbreviations

British Thermal Unit

Centrally planned economy

Gross domestic capital formation

(ross domestic product

Gross naational product

Generalized System of Preferences
International Standard Industrial Classification of all
economic activities

Market economy

Non-tariff measures

Standard International Trade Classification
Mefric tons per annum

Metric tons per day
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Noxth Africa:

West Asia:;
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East Asia (Mfg):

East and South-East Asia:

Latin America:
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economies (ASIA):

European centrally
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Industrial Development Organization
Statistical Office

Country groupings

All of Africa South of the fahara, except for
the Sudan and the Republic of South Africa

Rest of Africa

The Arab countries of Asia, Iran, Turkey and
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Afghanistan, Bangladesh, Bhutan, Burma, India,
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The area of Hong Kong, Republic of Korea,
Philippines, Singapore and Thailand

Rest of Asia except CPE Asia, Taiwan Province
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and USSR
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Republic of Germazny, Finland, France, Iceland,
Ireland, Italy, Netherlands, Norway, Sweden,
Switzerland, United Kingdom, Greece, Malta,
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1. INTRODUCTION

The 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 closely 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 Standard International Trade Classification. Yet,
because the manufacturers of these materials may also produce goods used by
other sectors, factors outside the construction industry may shape the growth

and vitality of the building materials industry.

The 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 production in
the building materials industry range from the rudimentary adaptation 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 plans, each tailored to a unique set of national factor

endowments.,

This 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 tuis report concerns the role that might be
played by small scale facilities in the building materials industry in
developing countries. It is in fact concluded that there exists much scope
for increasing the role of the small scale operations in the building

materials industry.
This 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 the priorities of




-2 -

Table 1.1. Main industrial sectors and trade categories
relating to building materiels
Code Desccription Group Description
SIIC, Rev. 2 ISIC, Rev. 2
24) Wood in the rough 2901 Stone quarrying, clay,
248 Wood simply worked sand pits
248.1 Rcilway/tramwey slecpers 3219 Menufacture of hard-surface
248.2 VWood, coniferous floor coverings
248.3 Wood, non-coniferous nu Sewmills, planing and
273 Stone, sand and gravel other wood mills
533 Pigments, paints, varnishes 3319 Manufacture of wood and
533.41 WVater thinned paints cork products not
533.42 Other paints and enamels classified elsewhere
533.43 Pigments in peint or ensmel 3521 Manufecture of paints, var-
533.51 Prepared pigments, etc. nishes, lacquers
533.54 Glazier's putty, etc. 3620 Manufacture of glass and
634 Veneers, plywood, etc. glass products
635.3 Builders®’ carpentry, etc. 3691 Manufacture of structural
641.6 Building buard of wood pulp clay products
661 Lime, cement and fabricated 3692 Manufacture of cement,
construction materials lime, plaster
661.1 Lime 3699 Menufacture of non-metallic
661.2 Portland cement minersl products
661.3 Building snd monumentsl stone 3710 Iron and steel basic in-
661.8 Constraction materials of dustries
asbestos-cement 3720 Non-ferrous metal basic
662 Clay industries
662.3 Refractory bricks 3813 Manufacture of structural
662.4 Non-refractory bricks metal products
664 Glass 3819 Manufacture of fabricated
664.4 Glass: surface polished metal products except
664.5 Glass: cast or rolled, machinery
unworked
664.6 Glass br'cks, tiles, etc.
664.91 Glass: cast, rolled, drawn
or blown
672 Ingots and other primary forams
of iron and steel
673 Iron and steel: bars, rods,
sngles, shapes, sections
673.3 1Iron and steel: angles,
sections, shapes, etc.
674 Iron and steel: universals,
plates, sheets
676 Rails and railway constructiou
meterials
678 Irun and steel: tubes, pipss,
fittings
082.25 Tubes, pipes of copper
682.26 Tubes, pipe fittings of copper
684.21 Bars, rods, angles, shapes,
sections, wire of wrought
eluminium
684,22 Plates, sheets and strips of
wrought sluminium
684.25 Tubes, pipes, blanks, hollow
bars of aluminium
684.26 Tube and pipe fittings of
sluminium
691 Structures and parts of iron
and steel
694 Nails, screws, otc. of iron,

steel or copper
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industrializing 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, chapter 1l is concluded by

sketching the scope of the rest of the study.

1.1 The context of development

The 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
sharply 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. Commodity 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.

This problem is most serious for countries that depend heavily on primary
commodity 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.%/

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.C., 1983,
pP. 2.
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The repercussions of deteriorating terms of trade have been felt acutely
by many middle-income developing countri2s in their need to service their

large foreign debts.

Table 1.2 shows that the debt service ratios of o0il importers and oil
expurters have increased to an average of 20 per cent in 1982. For the
heaviest borrowers, tae real figures are alarmingly higher. The debt service
of 21 major borrowing countries soared from 50 per cent of exports in 1979 to

75 per cent in 1982.2/

Since more than half of the medium— and long—term debts of developing
countries carry veriible interest rates, any change in international interest
rates will significantly affect interest payments of those countries. The
Economist estimated chat 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.gj

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 pius 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 and
Thailand in Asia; and Algeria, Egypt, Israel, the Ivory Coast, Morocco,
Nigeria and 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.

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




Table 1.2. Key indicators 1973-1982 (percentages, in real vaiues)

Indicator 1973 1974 1975 1976 1977 1978 1979 1980 1961 19828/

World trade growth

(volume)b/ 12.5 4.0 -4.0 11.5 4.5 5.0 6.5 1.5 - -2.0
Industrial countries
qu growth 6.3 0.6 -0.7 5.1 3.6 3.9 3.2 1.3 1.0 -0.2
Unemployment 3.4 3.7 5.5 5.5 5.4 5.1 5.0 5.6 6.5 8.0 '
Inflation rate 1.7 11.6 10.2 7.3 7.4 7.3 7.3 8.8 8.6 7.5 wvi
'
Developing countries
01l importers
GDP growth 6.5 5.3 4.0 5.3 .6 6.6 4.2 5.0 2.2 2.0
Debt service ratioS/ 12.6 11.4 13.3 12.6 127 15.7 14.7 13.9 16.6 21.5
0il exportersd/
GD? growth 9.1 7.2 3.7 8.2 4.8 2.4 1.2 -1.3 1.5 1.9
Debt service ratio 12.2 6.7 7.8 8.4 11.1 14.9 15.5 13.0 15.7 19.1
a/ Estimated.
b/ IMF data for 1973-1981; GATT date for 1982.
¢/ Service on medium- and long-term debt as a percentage of goods snd services.
d/ Excludes the People's Republic of China.

Source: World Bank, World Development Report 1983, p. 1.



construction of dams, roads, industrial plants and housing, many companies
have now been forced to cut production severrly or close entirely. Some
engineering projects, which were largely financed by imported capital, have
been suspended; nationai housing programm=s, paid for by internal savings and

a tax on employers, have been choked off by the domestic recession.ﬁ/

The gloomy prospects for new commercial 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.él

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

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

While energy prices 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. The International Development Strategy for the Third
Development Decade calls upon the international community to d2vote adequate
financial and technical resources to the development of new and renewable

1/

sources of energy, and to conserve energy derived from hydrocarbons.—

4/ The building materials industry in Brazil, a background paper
prepared by Luiz Carlos Martins Bonilha, July 1984 (Microfiche No. 14070).

5/ World Bank, World Development Report 1982, Washington, D.C., 1982,
p. 3.

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

/ United Nations General Assembly, International development strategy
for the Third United Nations Development Decade (A/35/464), 23 October 1980,
paragraphs 34 and 35.




From the above discussion of the current economic situation, it 1s clear
that now is an appropriate time to examine the options available in the
developing ccuntries 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 mcre
labour-intensive, less demanding of imported technology and more easily

operated at near their design capacity.

Construction is itself an industry which produces capital goods. Capital
goods provide a service over a long period of time and can be used in 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 is typically consumed directly, though perhzps not 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 to 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 ana
only incidentally with the construction industry. The expansion of the
building materials industry, does not necessarily imply expansion of the
construction industry since the increased output can be used to replace
‘mported materials or can be exported. Also since one important constraint on
activity in the construction sector is the limited availability of foreign
exchange to purchase imported building 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




-y

———

-8 -

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 what makes the most economic sense in the present economic settiung.

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. This capacity is based on the amenability of construction and
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
policies created only a small number of public units, and these 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.
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These pressures led to a new housing policy in lusaka, under which the
government offered plrts of land equipped with basic services to low-income
residents, who could purchase these sites and build houses on them. This
s2lf-help project worked so well that by 1981, it had adued 11,500 units to
the city's stock of housirg (at one-teath 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 gardean plots than they had before
and integrated significant numbers of the urban poor into Lusaka's political
and social system.. 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 programme'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 stcre, creating a shortage of these blocks,
a bottleneck in comnstruction 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 pexrson-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 rave been avoided.gj

The Lusaka project indicates rot orly the power of the informal
construction sector in providing shelter and social benefits to significant

numbers of the poor, even in times of natioiil recession, but also the

8/ M. Bamberger, B. Sanyal and N. Valverde, Evaluation of sites and
services projects: The experience from Lusaka, Zambia, World Bank Staff
Working Paper No. 548, Washington, D.C., 1982.
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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 comstruction sectors, any
more than the formal production 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.gl In this role, the construction industry produces not only the
infrastructural facilities required for transportation, water and power
supply, communications and waste treatment and disposal, but also housing ana
other buildings which shelter various social and economic activities and

facilities for a wide range of industrial activities.

The state of capital formation and accumulation is a critic.' determinant
of industrialization; 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,lg/ 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., November 1980,
revised April 1982, p. 11-22,

10/ 1Ibid,
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Table 1.3. Construction as a percentage of GDP, selected courtries, 1979
Country Per cent Country Per cent
Afghanistan 5 Libyan Arab Jamahiriya 11
Australiad/ 7 Mexico 7
Austria 8 Nepal 7
Bangladesh 5 New Zealand 4
Belgium 7 Nicaraguad: 3
Benin2/ 4 Norway 7
Bolivia 5 Oman 8
Botswana2/ 5 Pakistan 5
Brazil 5 Paraguay 5
Bulgaria 8 Peru 2
Burundi 4 Philippincs 7
Canada 5 Poland 11
Cclombia 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 RepublicE/ 5
Gabon 8 Tanzania 3
German Dem. Rep. 7 Thailand 5
Germany, Fed. Rep. of 7 Togo 8
Greece 9 Trinidad and TobagoE/ 8
Honduras 5 Tunisia 7
Hungary 12 Turkey?/ 5
India 5 United Arab Emirates3/ 10
Indonesia 6 United Kingdom 5
Israel 10 United States of America 5
Italy 7 USSR 11
Ivory Coastd/ 9 Uruguay 5
Jordan 12 Venezuela 7
Kenya 5 Yugoslavia 11
Korea, Rep. of 9 Zambia 4
Kuwait 3 Zimbabwe 3
Liberia 7

3/ 1978 data.

Source:

United Nations
(New York, 1980).

» Yearbook of National Accounts Statistics 1980,
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examined time-series data for 1l 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,ll/ which
fitted a regression model to time-series data for 53 countries over 18 years,
demonstrated that during the intermediate phase of development, the share of
GDP cepresented by construction rises rapidly, {rom approximately 7 per cent
at $US 200 per capita to 13 per ceun. at $US 3,100 per capita (in 1979 United
States dollars). National accounts statistics since 1965 for all devecloping
countries confirm the findings of these studies: growth of the construction
sector has increasingly ourpaced overall economic growth. Due tc this
relatively high growth, the construction sector's share of the GDP in
developing couniries increased from 5.3 per cent in the early 1960s to b per
cent in the mid-19703.lz/ (The same is not true for developed economies,
where growth of ronstruction lagged behind that of GDP.) In the initial
stages of their development contries tead to divert a substancial portiom or
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 nousing, safe water supplies,
roads and other infrastructure, it alsc can make an indirect contribution to
economic growth. Such indirect contributions include employment 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

11/ David Wheeler, Major relationships between construction and national
economic development, Center for Construction Research and Education,
Massachusetts Institute of Technology, Cambridge, Massachusetts, 1982,

13/ Jurgen Riedel, Global prospects for the development of the
construction and building materials industries, Institute for Economic
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 developingz countries can reverse this dilemma by
devising an industrialization strategy that permits both redistribution and
growth.lz/ 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
transferring assets to the dispossessed would be steps in that direction, the
central element in making the poor more produ-tive is providing them with
jobs. Not only does this eliminate the need for a trade-off between growth

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

expansicn of employment opportunities.

Investment in construction is well-suited to accomplishing such a
scrategy. 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 emplcyees in 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, particularly when
lsbour-intensive methods are adopted. The use of labour-intensive
construction techriques, 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/ These arguments and their supporting evidence are derived fror.
Hollis Chenery, Montek 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 Distrivution, 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 1abour
market and the skilled labourers of the formal sector. Construction
activities make a significant contribution to the rest of the economy bty
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 consumption of products, i.e.

building materiais, should also be taken into consideration.

Not only is the constructicn 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 Dccade, 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 less 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

productive by the construction of rural roads.

The success of any rural development scheme hinges on the participation
of the construction and building materials industries. 3Supplies of
agricultural credit alone cannot provide the rural poor with roads or
irrigation facilities; these can only be supplied by a flexible construction
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 programme 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.
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] Thus, the construction industry provides critical forward and backward
lﬁnkages to other economic sectors. Its special contributions to development
aée capital formation - as much as 70 per cent of gross fixed capital
férmation in some developing countries - and the provision of employment to
th% reservoirs of unskilled and semi-skilled workers in poorer countries. The
pr%ducts of the construction industry - civil works, industrial plants,
sc%ools, hospitals, and housing - are essential to both economic growth and
soéial welfare. Construction can therefore be viewed as a motor of

3

development whose uninterrupted output is a precondition for material progress.

i
§
H

% 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
conétruction industry as the latter is to the performance of the overa..
ecoﬁomy. As the major sourre of intermediate consumption, the industry is the
majdr stimulus or bottleneck to the comstruction sector as a whole. Once this
is uiderstood, it becomes imperative to identify measures by which developing
couniries can strengthen their building materials industry; the remainder of

this report therefore will progress towards the identification of such

measures.

1.3 urpose and scope of the study

10 this end, chapter 5 examines various fo-ecasts of the demand for
buildiﬁg materials through the year 2000, describes the constraints that could
keep daveloping countries from meeting this demand and suggests policies and
strateiies for easing these constraints, with the hope that these measures
will aélow developing countries to install and strengthen all sectors of the
buildiég materials industry for which they are favoured by their natural and

human :lesources.
!

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

This 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. This latter discussion is based on a special contribution

made for this study by UNCTAD.

2.1 Building 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 intermediate
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.lﬁ/ A
survey of building materials plants in France, India, Israel, Japan and
Yugoslavia in the late 1960s indicated that intermediate inputs tend to

15/

represent more than half of total production cost.— Metal products such
as tubes, pipes, bolts, nuts and screws tend to have a low value added to
i 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/ 1Industrialization of developing countries: Problems and prospects,
Ead : : RINE
Building materials industry (ID/40/3), UNIDO, New York, 1969, p. 1.

15/ 1Ibid., p. 47, 50.
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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, 1s 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.lé/

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 basic 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

17/

countries today are producing or are preparing to produce, steel.—

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.

17/ The world iron and steel industry (second study), prepared by the
Sectoral Studies Section, International Centre for Industrial Studies
(UNIDO/1C1S/89), 20 November 1978, p. 71, and Scenarios de 1'industrie
sidérurgique 1990, "Les dossiers' (ID/WG.374/2/Add.1), UNIDO, 1982.




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 -0.1 -1.7
Centrally planned
economies -3.0 -2.1 -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 0.7 0.7
Asia 0.2 -2.3 0.3 -

Soirce: 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. Building materials: Repocted production in developing countries in 1972 and 1981%/

Developing couatries ss &

! _ _ Afcica b/ _ tie Amecica €/ Asis 9/ pecceatsge of wocld tots]®/
IS1C Matecial Units 1e83 1972 1981 1972 1981 1972 1941 1972
369204 Cement {mT) 26 13 26 14 192 9% 28.3 18.1
369901 Asbestos-cemeat
articles (T™T) ki3 ) 222 1,329 1,364 830 11 39.8 32.0
369910 Concrete blocks
and bricks (THT) 666 248 .ee cen 310 310 1.7 1.3
349913 Concrete pipcl!’ (THT) 12 186 129 ces cee 310 .ee .cen
369916 Coacrete, other
productt!' (TNT) 1,463 so7 3,400 3,055 1,570 1,570 9.1 .2
369101 Building bricks
! of cl"-’ () 49 2,410 4,393 4,518 18,879 7.L75 23.9% 13.9
369104 Tiles, roofing,
clayf/ ) 4 s 892 (7% ass a8 %0.0 3.0
369107 Tiles, flooc aad
wallf/ (15M) 9,928 2,650 152,859 38,133 41,297 9,418 3a8 13.%
290119 Clay (IMT) 1,663 1,207 6,319 4,142 2,782 2,287 .o ces
P 321901 Floor coverlng (TSN) .o S14 1,952 en
290116 Gcavel and
ccushed stoae (T) 4 4 12 7 7 6 een .
t 290113 Send, silics end
. quertz (INT) 1,203 3,612 42,774 20,338 25,3%¢ 9,453 cen cas
290110 Lime stone fluz sad
calcerecus stoae (INT) 9.36) 8,752 58,063 40,934 119,369 45,850 .ee eee
331101 VYooden rsilway
sleepecs (TCM) 464 9" 333 300 J04 392 20.9 22.4
331104 Sswmwood,
coalfercus (TC|) 53 402 13,237 7,725 17,878 14,065 10.1 6.5
331107 Sswawood,
brosdlesved (TCH) 3,428 2,604 14,014 8,111 31,935  22,%8 43.9 32.3
331110 Veneer shests (TCH) 300 294 364 191 544 501 28.1 26.0
331113 Blockboard [§ (= }] 2 2 20,793 24,243 .o e . cer
331116 Plywood (TCH) 1,252 XX ] 1.46) 1,058 7,098 3,649 24.8 12.9
331122 Particle dboard (Tcm) 183 122 1,613 611 673 285 6.1 3.8
352101 Psiats, cellulose (INT) 6 26 .es 17 137 25 ces -
352104 Paists, wster (TNT) 3 7 125 in 87 15 .ee oo
352107 Psaints, other (IMT) 87 39 244 281 133 134 [ ces
362001 Cliszs, drawm or
blown is rectangles,
wavockedl/ (TuT) n 87 1,797 204 32.6 8.1
362004 Gless, cast, rolled
dcewn or blowm {TMT) cer 21 12 [} e cee
362007 Class, ssfeoty or
toughened or
laminated [$.14] oo 1 1,069 340 ces oo cee
371019 Crude steel, -
ingots (INT) 1,984 636 21,300 15,003 37,901 35,032 12.1 8.3

2/ Meay production figures are based os UN estimstes sad some countries ars mot imcluded ia the totsls at sll.
Also thece is & wide veriation in the defimitions of the product groups, some outputs are inevitably slloceted to the

wroag categories.

b/ [Excluding South Afcice.

g/ Latin America includes sll couatcies of North Americs ard South Americe, with the exceptions of Censds, the
Usited Statss, asnd Puerto Rico.

¢/ Excludiag Japes and Isceel.

¢/ The developing couatries of Europe hsve mol beea included.

£/ Vor these materisls production is sometimes reported in metric tons and somstimes ia cublc meters.

production shown in

Mbbrevietions: THT
°N
b ]
[

this teble only represented what was reported to the UNSO im metric tos uaits.

thoussad meteic tons
thousend cuybic meters
thousend squares meters
million walts

Source: VM Ysachook of Indestrisl Statistics, 1981 Edition, Volume II, Commodity prodectios dats.

Netric tos




- 20 -

2.2 The market for buildig&kmatetials

The building materials industry is subject o direct and indirect
influences on the demand for its product. The levels and composition of
construction will determine which building waterials should be produced and in
what 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.

2.2.1 World trends in consumption 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 2.1(a) and 2.1(b) graphically present the growth of construction
versus that of GDP, and the growth of three common building materials 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 Middle East meets its
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Table 2.3. Annual growth cetes ia resl GDP, coastrection snd building materials production
ia selectod developing countries, 1970-1975
Republic Sawdi
Acgentine Egypt?/ Isdia Keaye?’/ of Korea Malaysia MNexice Arebie Thallasd

Population 1.3 2.2 1.8 2.8 3.9 -1.3 2.9
cor 2.9 3.0 9.5 10.4 6.3 11.6 6.J
Coasteuctlion 1.0 0.8 1.7 10.6 6.9 28.2 -0.4
Rulldiag mereciels peoduction:R/

Plywood 'Y ) -0.2 5.0 15.4 2.8 1.6

Cleass -0.6 4.2 8.1 S.6

Suilding bricks of cley 10.4

Quicklime 6.6

Cemeat 2.4 3.1 11.9 7.0 9.0 11.3 8.6

Asbestos and comeat srilcles 6.1

Coaccete blecks 12.8

Crude stesl, lagots 1.8 4.8 n.1 6.2 42.6

Angles, shapes, etc. 2.1 16.3 2.4 1.4

Aleminiem 0.8 2.9 3.3

Nsils, sccows, etc. 16.0
GCOP/capita 1.3 7.3 1.6 7.4 3.0 13.1 3.3
Coastruction/capits -0.4 -1.4 .7 7.6 13 29.8 -3.2

¥/

(per capita)

Plywood 3.5 - 3.1 12.3 -0.6 -1.2

Class -2.7 2.3 4.4 2.8

Building dricks 8.2

Quicklinme 8.0

Cement 1.0 0.9 .9 4.1 S.4 12.8 5.6

Asbestos end cemsat srticles 3.9

Coacrete blocks 1.1

Crude stesl, ingots 0.3 2.3 30.8 2.6 38.7

Angles, shapes, etc. 0.8 13.8 - 3.8

Alwmialem - -

Nails, sccews, etc. 14.9

g/ Dets mot availedle.
P/ Wessuced is physicsl output.

Notes:

COP, coastcuction in coastant curreacy valses.
1SIC besed codes:

Dets for Egypt scre availadble for 1973-1979 ealy.
Plywood-331116; gless-362001; beildiag bricks-369101; quicklime-369201; cemeat-369204;

ssbestos snd cemesnt articles-369901; coacretes blocks-369917; crude steel, lngots-371019; sagles,

ete.-371035;

sluminien-372022; nel. s, etc.-331913.

Sougces: Usited Wetlons, Statisticel Yearbook 19#) (Populstion); Usited Mationms,
1981 (COP, Comstruction); Usited Nations, Yesrbook of Imdystciel Statistics 1979 end 198] (Bsilding materisle

production).
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Table 2.4. Annual growth rates in rékl GDP, construction and building materials production
in selected developing countries, 1975-1980

Republic Saudl
Argentina Egypl®/ Iadis Kenya®/ of Korea Malaysia Mexico Arabia Thallaad

Populatioca 1.3 2.7 2.0 4.2 1.6 2.4 3.6 2.8 2.4
coe 2.0 8.6 3.4 5.2 7.6 8.6 6.6 9.3 7.6
Coastructios 6.8 28.0 1.8 [N} 12.2 12.6 1.2 11.4 14.3
Building meterisls pcodection:b/

Plywood -2.8 -6.9 1.2 3.4 3.4 3.9 18.2 11.%

Glass 10.2 13.3 5.6

Building bricks of clay -9.2 -4.4 -6.3

Quicklime 1.8 11.3 16.0 22.8

Cemaat 6.3 0.4 1.8 7.4 9.1 10.2 7.9 23.8 6.2

Asbestos snd cemeat articles 5.8 6.9

Concrete blocks 46.8 43.7

Crude steel, ingots 4.9 23.1 3.5 23.2 6.2 14.0

Angles, shapes, etc. 19.3 7.6 4.2

Aluminivm 43.3 167.2 2.0 3.7 1.3

Nails, screws, etc. 6.2 0.8 24.3
GDP/capits 0.7 5.8 1.4 0.9 5.9 6.0 2.9 6.2 5.0
Coastruction/capite 5.4 24.4 -0.2 0.2 10.5 10.0 3.4 8.3 11.6
Building meterials gtodnction:!’
(per capita)

Plywood -4.0 - 5.2 -0.7 1.8 1.5 14.0 9.2

Glass 8.0 11.3 1.9

Buildisg bricks -11.6 ~8.3 -1.6

Quicklime -11.6 14.9 14.5 19.3

Cement 5.0 -2.2 -0.2 3.0 7.4 1.6 4.1 20.3 3.7

Asbestos and cement srticles - 3.7 3.1

Coacrete blocks 40.9 41.3

Crude steel, ingots 3.5 19.9 1.5 21.3 2.4 11.3

Angles, shapes, stec. 17.5 5.3 0.5

Alusiniva 41.4 123.6 - 3.7 -2.2

Netls, screws, etc. - - 22.9

8/ Asausl growth rete 1975-1979.
b/ Measured in physicsl output.

Motes: GDP, comstruction ia constant curreacy values.
ISIC based codes: Plywood-331116; glass-362001; building bricks-369101; quicklime-369201; cement-369204;
ssbestos and cement articles-369901; concrets blocks-369910; crude steel, ingots-371019; angles,
otc.-371035; sluminium-372022; nails, etc.-381913.

Sources: Supporting dats shown in -snnex tsbles B.1-B.9.
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Annual growth rates of GDP ard cement, plywood and steel
production in selected countries, 1970-1975
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Figure 2.1.(b) Annual growth rates of GDP and cement, plywood and steel
production in selected countries, 1975-1980
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deficit by importation.lg/ The 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 lower 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 1is
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 increases, 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 ccnsumer 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.

18/ 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.




- 26 -

Table 2.5. Production and consumption of cement in relation to various
economic indicators, selected countries, 1580

Per capita figures in $US Ratio of Ratio of

Construction Cement Cement prod. to consumpt.
Country GDP activity production consumption constr. to constr.
North America
United States 11,416 539 20 21 0.037 0.039
Canada 10,582 553 26 26 0.046 0.047
Europe
Greece 4,181 318 55 33 0.173 0.103
Germany, FR 13,306 1,036 37 36 0.036 0.035
United Kingdom 9,355 542 25 24 0.047 0.045
Spain 5,618 391 41 30 0.105 0.077
France 12,137 806 39 36 0.048 0.045
Latin America
Colombia 1,237 59 9 8 0.159 0.136
Argentina 5,657 479 63 63 0.131 0.132
Bolivia 983 40 4 4 0.103 0.103
Peru 1,082 31 7 5 0.212 0.154
Mexico 2,591 167 25 25 0.150 0.151
Chile 2,529 128 17 17 0.134 0.134
Brazil 2,021 99 11 11 0.109 0.108
Far East
Thailand 709 41 7 7 0.161 0.159
Philippines 733 57 20 20 0.358 0.345
India 241 10 2 2 0.183 0.204
Rep. of Korea 1,528 139 26 20 0.185 0.141
Japan 8,873 811 60 57 0.074 0.07v
Middle East
Egypt 422 22 6 10 0.272 0.430
Israel 4,177 456 33 41 0.072 0.090

Note: The ratios are estimated using non-rounded per capita figures.

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 and cement
production per capita to GDP per capita in selected countries,
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Table 2.6. Materials inputs as a percentage of total expenditure for three
types of constructior 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 2.983/
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 5.00 -
Electric installationms 5.20 2.05 -
Explosives - - 2,98
Fuels, bitumen and lubricants - - 2.40
Total all materials 75.60 68.00 52.71

g/ Includes paints.

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), 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 introduced in Egypt in the late 19705.12/
Its manufacture was to have 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.zg/

Availability and prices of materials. The availability and prices of

building materials 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 us;ge in the United States in 1976 (based on
21

shipments) was for construction,— although the proportion is probably
higher in developing countries. UNIDOZg/ estimated that in the late 1960s,
construction accounted for as much as 50 per cent of steel consumption in the
developing countries of Asia and the Far East. Similarly, a survey by the
Food and Agriculture Crganization 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 iower end of the

23/

spectrum for countries with a timber deficit (under 55 per cent) .=~

A FAO study of wood use in the developed countries in the 197052&/
found that comnstruction 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 common 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
materials industries in developing countries, TAP Report 83-19, Massachusetts

Institute of Technology, Cambridge, Massachusetts, August 1983.

21/ The world iron and steel industry (second study), prepared by the
Sectoral Studies Section, International Centre for Industrial Studies
(UNIDO/1CIS/89), 20 November 1978, p. 37.

22/ 1Industrialization of developing countries: Problems and prospects,
Building materials industry (ID/40/3), UNIDO, New York, 1969, p. 17.

23/ 1Ibid., 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 commodities, especially
materials with uses other than construction. Commodity 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 1s not surprising 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 ziven time, varied from
$US 12 per metric ton in Buenos Aires to $US 90 per metric ton in Amman,
Jordan. Price disparities this great could certainly have 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.

3&/ 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.
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Table 2.7. Prices of building materials in world markets, March 1983
(current $US/metric tonm)

Structural Reinforcing
steel Cement Lumber Sand Gravel Bars

Europe
Athens 522.88 381.45 4.44 3.53 360.20
Lisbon 433,18 35.94 87.34 4.69 4,84 354,14
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
Latin 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 68.51 328.28
Tokyo 383.27 68.09 210.12 11.57 11.57 214.01
Middle East
Amman 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.




- 35 -

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 range of
materials suitable for civil engineering projects is normally limited.
Cement, steel, bitumen and a variety of aggregates and filling materials are
the sub-sector's main-stay, although steel, wood and concrete dare somewhat
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 the 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 commercial 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 policles in many arezs

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 prices 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.
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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 planning. In sectionm 5.1 a

projection of the construction and building materials sectors is presented.

Trends in consumption. The simplest method for forecasting demand is to

extrapolate from past trends in cunsumption 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

wvas approximately 3 million tons.zgl

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.
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Regression analysis and macroeconomic trends. Perhaps the most coamonly

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).27/ The 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 bnilding
materials are. Rather, panels, for example, were coming into increasing use
as a substitute for sawnwood. Consumption of plastics was increasing rapidly
as they were being substituted for other building materials.zgl While the
consumption of wood panels and plastics have since fallen in line with overall
economic growth, the consumption 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.

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

log y=alogx+b
or logy=c log x - d(log x)2 + e

where: y = per capita consumptior of a given building material;
x = GNP, GDP, or GDCF in construction, measured in US dollars
per capita;
a,c,d = regression coefficients;
b,e = regression constants.

28/ Industrialization of developing countries: Problems and prospects,
Buxld;nngater1als industry (ID/40/3), UNIDO, New York, 1969, p. 15-21.
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Table 2.8. Summary results of regression analysis of trends in consumption
of building materials

Dependent Independent Regression coefficients Per cent of
variable a/ variable b/  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 20
1.48 -0.21 0.30 92
Steel 1965 GNP 69 1.42 - -1.92 87
Steel 1960 GDCF 20 0.83 - -0.05 93
Sawnwood 1961 GDP 25 b/ 1.21 - -1.31 86
Sawnwood 1965 GNP 73 1.51 - -2.39 85
Wood
panels ¢/ 1961 GNP 25 b/ 1.51 - -2.26 85
Plastics ¢/ 1965 GNP 22 1.20 - -1.23 78

a/ Expressed in kg per capita except for wood products which are in
1,000 w3 per capita.

b/ Subregions, not countries.

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

Source: Industrialization of developing countries: Problems and prospects.
Building materials industry, based on the Proceedings of the Intermational

Symposium on Industrial Development, Athens, November-December 1967 (1D/40/3),
United Natiowis, Nev 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 commodity
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 incrcase by 10 per cent. In the case of
price elasticity an increase in quantity demanded correspords to a decrease in
pPrice, 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 1l per

cent then quantity demanded would increase by 2 per cent.

For cement and steel, Turin's regression analysis confirmed the existence
of 2 non-linear relationship between consumption and changes in GNP and GDCF
per capita. The elasticity of cement consumption, found to decrease with an
increasing 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

29/

construction is tairly stable.—~" The construction elasticity of steal

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

30/

of growth of 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 demand for
steel slumped far longer than in normal steel cycles, this relationship could

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 showed 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 intensiiy and the highest per capita national product in

the developing countries under review.él/

An even higher correlation exists between the pattern of construction
output, which can be expected to shift as development proceeds, and the demand
tfor 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/ 1bid., p. 17.

31/ 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 2.1]1 demonstrate to what extent
the demand for specific building materials can be expected to rise
commensurate with increases in the gross output of the comstruction sector,
while figure 2.3 shows the pattern of inputs to construction of various
building materials in numerous 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 and
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 integrity of the
data. This stems from various sources which include: (a) joint production of
various commodities within the same establishment, 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 in. 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 considerable. Finally, the level of

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

Nonetheless, input-output analysis is a useful r<chnique, linking changes
in building materials prnduction to changes in construction or changes in
final demand, as e.g. residential construction, private and public investment,

etc.




-y

- 42 -

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

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

Sectora/

Mining 42
Wood furniture 26
Paper/printing 7
Petroleum products 92
Rubber products 1
Paint/detergents 14
Other chemicals 17
Non-metallic products 86
Metals-machinery 156
Transport — B & R 14
Electricity - Supply 5
Construction 119
Trade 47
Transport services 17
Restaurant/hotel 12
Financial services 30
Business - Premises 5
Other intermediate 17
Total intermediate 713
Wages and salaries 233
Other inputs 54
Total primary inputs 287
Gross output 1,000

a/ 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-economic growth of
developing countries, Cambridge, Massachusetts: CMT Inc., November 1980
(revised April 1982).




- L3 -

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

Increases in intermediate outputs by sector
in thousand Mexican Pesos

Sectord/

Quarrying 12
Wood processing 39
Orther wood products 6
0il refining 18
Other chemicals 17
Rubber products 3
Plastic products 8
Glass 4
Cement 29
Non-metallic mining products 103
Basic iron/steel 63
Non-ferrous metals 7
Furniture 3
Metal structures 20
Other metal products 18
Non-electrical equipment 8
Other equipment - Elec.-AC 4
Electricity 3
Trade 78
Transport 38
Financial services 5
Professional services 10
Other services 5
Other intermediate 9
Total intermediate 310
Wages 304
Other value added 179
Indirect taxes 7
Gross value added 490
Gross output 1,000

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 - Greece 1970

Increases in intermediate outputs by sector
in thousand Greek Drachmas

sectord/

Agriculture 6
Mining, etc. 41
Wood 44
Plastic 14
Chemicals 6
0il 13
Cement ’ 49
Glass 12
Non-metal 84
Basic metal 34
Metal 86
Electrical 59
Transportation z1
Trade 30
Financial 6
Other intermediate 15
Total intermediate 520
Wages — salaries 221
Social security 32
Other income 176
Indirect taxes 51
Total primary inputs 480
Gross outputs 1,000

a/ 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-ecomomic growth of
developing countries, Cambridge, Massachusetts: CMT Inc., November 1980
(revised April 1982).
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Figure 2.3(a).

- b5 -

Construction sector domestic purchases from other sectors -

shares of supplying sectors

1)

Sectors
Countries 11234 |s5]6]7]8]|sl0opi]1213[1a[15 16|17 |18 19}20| Sum®’
Egypt ° A]A ® A s
Algeria3) A ® ‘ Al |o|A] 98
Burundi. ® ® MA ® -‘ Alo 97
Ghana f‘ 9 Alele Ale]e 89
Kenya o ™ °|® Al | Ale|o| 2
Madagascar A . ® AAAAL o
Malawi £ K ®| 95
Morocc03) P ' Ale|e |9 ®| 92
Rwanda ol k Ale 98
Zambia ® A ) Aele Ar 91
Sidan | N A t 97
Tanzania“ ‘ o . 9 Al 92
Tunisia>’ ° ® o |A oldls|e|® 96
Fiji Fy A Al |ofe]. 94
India’) A ‘k# 96
Indonesia>) Al oldle O|le}]O® %
Iran ®. ® Ao AA | o
iraq A A k Al 92
Jordan A k‘, L JIK) 91
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Figure 2.3(a). Construction sector domestic purchases from other sectors -
shares of supplying sectors

(continued) -
Sectors1)

Countries 1] 2| 3| a| 5] 6| 7| 8| s]10]11|12|13|14|15]16|17] 18] 19| 20| Sum?’
Korea (Rep.) |e® |® ® oo |AA ° eoe 89
Malaysia (West) |® A A.e o| A 78
Philippines o A A ® ® A ®! 9
Singapore:” . ® o lAAl |o L o|Al 95
Sri Lanka ® o AdA Ao 97
Syria [ ) A ° A ° A ® 94
Taivan ® ® ' @ ° ol® 93
Argentina A ° A ®! 99

Bolivia A .'L ‘ Ale]e]| 100

Chile : o] e A olel 93
Ecvador>) ‘ ®le| 100
Columbie Y ° ® ® o Al 9

Mexico ® AAA Al o] 94
Peru A Al 94

Trinidad and ® Ae 98
Tobago .
Note: o : 3- 7%

® : 8-13%

A :14-25¢%

B :25-501%

B :s51-7151

1) For sector definition see figure 2.3.(b).
2) Sum of indicated shares in per cent.

3) Imported supplies included.

4) Sansibar excluded.

Source: Long-term forecasting and planning of the construction and
building materials industries, prepared by Jurgen Riedel (ID/WG.625/2,

July 27, 1984).
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Figure 2.3(b). Economic sectors (UN-classification)

I1SIC .
Nr. Sector 1958 1968
1 Agriculture, forestry, fishing 01-04 11-13
2 Mining and quarrying 11-14, 19 21-23, 29
3 Food, beverages, tobacco 20-22 31
4 Textile, wearing apparel 23, 24 32 ./. 323
5 Leather 29 323
6 Wood, furniture, paper, printing,
publishing products 25-28 33, 34
7 Rubber 30 355
8 Chemical, plastic products 31 351, 352, 356
9 Petrochemicals 32 353, 354
10 Nomrmetallic minerals 33 36
11 Basic metals, metal products 34, 35 37, 381
12 Nonm—electrical machinery 36 382
13 Electrical machinery 37 383
14 Transport equipment 38 384
15 Others 39 385, 39
16 Electricity, gas, water 51, 52 41, 42
17 Construction 40 50
18 Trade 61 61, 62
19 Transport, storage, communication 71-73 71, 72
20 Other services 62-64, 81-85 63, 81-83, 91-94,
951-953, 959
21 Non defined 90 -

Sources. Statistical Office of the United Nations, ISIC Statistical
Papers, Series M, No. 4., Rev.l, 1958 and Statistical Office of the United
Nations, ISIC Statistical Papers, Series M., No. 4, Rev.2, Add.l, 1968.

Pl gl
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Construction investmernt and technical studies. Predictions may also be

based on the matericlc required for planned investments in construction. For
example, construction prcjects 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 comstruction project.

Table 2.12 provides an illustration of such coefficients for cement
consumption for various types of 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 accordiag 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 tc 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.




Table 2.12. Techniceal coefficlients for cement allocation/distribution in housing in Egypt
(Standard units of technical coefficients are kg of cemen /m? of floor ares)

1. Standard rule for malerials distribution at
Government level
10 tons of cement/1,000 Egyptian Pounds of
construction cost (officiel) - beginning 1972

Cairo University/MIT preliminery field survey of low
{ncome formal and informal housing in Cairo - summer 1977

1970-76 official Technical coefficient Technical
Housing type cost E.P./m2 for cement-kg/m? coefflicient
Zone and Number of Aversge area for cement
housing type units surveyed mZ/unit kg /m?
low cust 8-12 80-120, midpt. 100
middle income 12-16 120-160, midpt. 140
Formal skeleton
2. Ministry of Housing end Reconstruction frame construction
from a study by Ahmed Gharib - summer 1977 8/ Abbassayla 22 73 T4
. Shoubra 38 75 82
Skeleton frame or bearing
wall construction, assuming Informal,
3 floors, excluding foundation - 119kg cement/m2 skeleton frame
construction
Skeleton frame construction, - 15413 cement/m2 El Haram ? s1 93
sssuming 5 floors (isolated footings) Mataris 17 39 8%
including foundation Meet Okba 11 30 111
- 172.5kg cement/m?
(raft footing)
Formal, bearing
Bearing wall construction, wall construction
assuming 5 floors, Helwan 27 38 73
including foundation® -~ 142kg cement/m2
Informel, bearing
3. Expected materials usage in prefabricated units wall construction
Estimates of Dr. Adel Fareed - summer 1977 El Haram 14 31 119
Mataria 3l 30 113
Shell, including floors, roof, walls 180-220kg cement/m? Meet Okba 24 30 126

35-50kg cement/m2
215-270kg cement/m?

foundstion
Total for dwelling

&/ This includes cement for plain ground slab and reinforced roof slabs, columns, besms, foundation items, brick and

tile mortars, plastering, and ssnitary work.

Source: Calro University/Massachusotts tnatitute of Tochnolopgy, The Joint Research Team on the Housing and

Construction Industey, "The housing and construction industey in Egypt", Interim Report Working Papers 1977, TAP(Report

78-3, (Massachusetts Institute of Technology, Cambridge, Massachusettz, 1978), pp. 33-35.

_6"-
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Table 2.13. Steel consumption for single-story factories and medium—-span

bridges
Range of Bay Range of Steel
size consumption

Type of structure (m2) (kg/m?)
Single-story factories

Steel framed (with heavy cranes) 200-350 30-65

Reinforced concrete 100-500 24-36

Pre-stressed concrete 100-800 15-36
Medium-span bridgesgj Bridge-span (m)

Ordinary steel 20-80 174-475

High-tensile steel 35-80 100-3790

Reinforcing steel for deck 20-60

Pre-stressed concreteE/ 20-70 40-140

Reinforced concreteE/ 10-50 60-204

a/ 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 developing countries. Problems and
prospects. Building materials industry. (Based on the Proceedings of the
International Symposium on Industrial Development, Athens, November-December,
1967). United Natious, 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 1f 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 materialsézl

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 teriff 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 obstacles 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 international trade in building 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 1970 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 12.1 per cent in 1980). Total exports of the market economy
countries 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 ic nonetheless much smaller than in exports and 1is decreasing - from
76.5 per cent in 1970 to 64.8 per cent in 1980. During the decade of the
19708, developing countries emerged as major importers of building materials.
Due to the very 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)

Destination
CPE countries

Developed ME Developing of Eastern

Origin Year countries countries Europe and Asia
Developed ME 1970 16,982 4,734 1,277
countries 1975 36,417 20,377 6,667
1980 76,602 38,203 8,409
Developing 1970 1,882 800 162
countries 1975 3,258 2,270 480
1980 10,385 8,450 950
CPE countries of 1970 1,047 570 ces
Eastern Europe 1975 1,926 1,560 ces
and Asia 1980 3,881 2,720 cen

Abbreviations: ME
CPE

market economy
centrally planned economy

Source: Tariff and non-tariff obstacles to international trade in
building materials, Working Paper prepared by the UNCTAD Secretariat,

(UNIDO/1S. forthcoming, 1985), p. 1. Estimates based on data from UNSO trade
tapes.
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$US 3,300 million; in 1975 to $US 18,200 million in 1980 to $US 29,600 million
and in 1982 to about $US 35,000 rillion: building materials were responsible

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

Another important development ir the international trade of these goods
is the very fast expansion of trade among 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 irntra-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 developea
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 developad countries. Since the rate of growth of
developing country exports in other directions was also very fast, it
indicates a substantial increase in developing countries' capacity to produce
and export building materials. Thanks to this expansion, the share of
developing country products 1in total developing country imports of building

materials increased from 13.1 per cent in 1970 to 17.1 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 crudy 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 groups 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 preducts 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.gé/
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 dyopped from
99 per cent of effective capacity in 1973 to 79 per cent in 1975, and
76 per cent in 1977. 1In 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 the State. It is estimated that the proportion of
world steel production accounted for 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 calegories and a distinction has been made between resource,

34/

labour and capital-intensive products.— 1t 1is argued frequently 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

35/

greater exposure to international competition.'—

33/ All data in this paragraph are drawn from B. Kneeling, "The World
Steel Industry”, The Economist Intelligence Unit Special Report No. 128,
London, 1982.

34/ See appendix C. Products were classified into these three
categories on the basis o{ UNIDO, World Industry in 1980 (ID/269), New 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.




- 56 -

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. Buildinz materials exports are, to a large extent,
capital-intensive (47 per cent of total world exports of building materials)
and labour—intensive (25.1 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 developed 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 different. 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, 15.1 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 exnorts to developed market economy
countries. As a consequence, the share of resource-based products increases
from 29.1 per cent in exports to cthe 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 theiv 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 comwodity 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
country exports to exports 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: Tariff aud non-tariff obstacles to international trade in builaing
materials, Working Paper prepared by the UNCTAD Secretariat, (UNIDO/IS.
forthcoming, 1985). Original based on data from the UNSO trade tapes.




- 58 -

2.4 Tariffs on buildigg 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 appear 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 number of practical problems, one of

36/

them being the choice of averaging procedure.—

Two techniques are most frequently used in this respect. The first is a
simple average of tariff rates over the relevart 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 not to reflect the
full impact of tariffs since import values will be inversely relzted to tariff

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 developing countries,
4 centrally planned economy countries of Eastern Europe and 21 developed
market economy countries were included in this exercise. For the purpose of
comparison, similar calculations were made for developed market economy
countries, even 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 vergetable 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/1S.396) and The vegetable oils and fats industry in developing countries:
Outlook and perspectives, Sectoral Studies Series No. 13 (UNIDO/1S.477), section

3.3.
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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 centrally planned economy countries of
Eastern Europe and from 19.5 to 36.9 per cent 1in 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 planned

Developed market Developing economy countries
economy countries countries of Europe and Asla
Wood 4.5 31.9 14 .4
Crude minerals and
products thereof 5.0 25.0 9.7
Glass 7.4 36.9 15.0
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 MFN 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 together with the import duty facing the individual
exporting countries (i.e., MFN, GSP, special preferences). 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 eqq?pment, 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 (GSP) 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)

Imports 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
Capital-intensive 4,2 2.2 4.1

Note: For product definition see appendix C.

Source: UNCTAD 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 developed market economy countries

Average post-Tokyo round tariff rate
Importing market Including GSP Not including GSP

EEC

Austria
Japan

Finland
Canada
Australia
United States
Switzerland
Norway
Sweden
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Total 1.6

Source: UNCTAD data base on trade measures.

Another important conclusion which can be drawn from estimates in
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 domestic 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 vatying 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 scepe for improvements in the GSP 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
(NTM) 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, 1s
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
are often more detrimental than tariffs for the international community.2§
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 McNally, 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 agricultural
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, while
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 woula decline
as prices drop. Declining prices and lower import duties would have the
éffect 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 production 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 allowed, 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
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the trade, or the number of items, in a particular product group which is
subject to trade restraints. These two methods are discussed in detail in the

forthcoming complete presentation of the UNCTAD study.zg/

The UNCTAD secretariat has established a comprehensive data base into
which information on a large number of NTMs applied in 45 countries is being
collected.ﬁg/ From this data base information on 8 selected types of
measures was studied. These measures are explicit non-tar:ff 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

al/

facilitating subsequent specification to regulate prices and volume— ; they
42/

therefore create uncertainty, act as a harrassment—' 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. This 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
building 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 to surveillance for this purpose (see Official Journal of the European

Communities, 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. ll1-12.
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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. This index (Fui) is defined as:

Nc:
(1) Fui = __
NCi

vwhere Nci is the number of 4-digit CCNs where at least one tariff line is
subject to reported NTMs, while NCi denotes the total number of CCCNs
within a given product class.

Three major comments 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 thé developing countries where over one-fourth of the product
groups examined 1is 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 v: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 NTMs, 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 the intensive use of price controls. Among them, anti-dumping and

countervailing duty procedures are prominent. In 198z, for example,
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Table 2.19. Frequency of non-tariff measures affecting imports of building

materials
Importing markets
Product group Developedd/ Developing®/ a1l
Articles of wood 16.2 27.0 21.5
Mineral products 12.1 23.3 17.6
Glass 14.1 20.5 17.2
Paint 5.8 24 .2 14.8
Metal products 29.1 30.8 30.0
Equipment 12.3 30.3 21.1
Average of all products 17.7 27.2 22.3
Resource-based 11.2 24.2 17.5
T abour-intensive 14.3 24.3 19.2
Capital-intensive 24.8 31.0 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,
Pakigstan, 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/1S. 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.

Third, 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 much more frequently than resource based or
labour-intensive manufactures. This could indicate that non-tariff barriers
in 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.

This suggestion could be verified by comparing frequency indices with
trade coverage indices. This method is based on the proportion of total
imports subject to NIMs. Specifically, this NTM coverage measure (Vji) is

defined as:

Mri
(2) Vvji= __
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, NITMs - in contrast to tariffs - need to be evaluated for
each country separately and not for the European Community 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 coverage (V) indices
for non-tariff measures applied by the EEC member countries to
imports of building materials

Imports from

Developing Developed market Centrally planned
countries economy countries economy countries
of Europe and Asia

F v F \'J F v
Belgium/Luxembourg 12.7 6.8 16.5 12.0 2Z.8 28.5
Denmark 12.7 20.2 12.7  16.6 20.3 39.8
Federal Republic of
Germany 12.7 4.6 13.9 16.2 24,1 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 6.1 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 12,1 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, however, does not
mean that imports from the developing countries are less affected. On the
contrary, the NTMs facing capital-intengive 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.
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With some exceptions, protection indices are disturbingly high for all
countries. They 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.
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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 represents 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
constructior 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 down by investment, private consurmption, government purchases

and exports.

A coluun 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 frcm 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
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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

43/

trade with the rest of the world.—

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, indirect 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 producticn.
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 demand. These per unit sales and requirements

data are what are shown in this chapter.,

43/ International input-output 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 1s 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 in order to produce one unit
of final demand from a sector. This 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. This 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. The 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. The 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 data is that the
data is not very current. Tne most recent update, published in 1976 by the
Central Statistical bureau, 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 estimates may not be accurate
representations of input-output relations in 1985. It is used here only for

purposes of illustration.
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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 compietely satisfactory level of disaggregation in this kind
of analysis. The best available Kenyan input-output table coataias
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 miaeral
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. The elements of the vector are ranked in descending order,
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 substant:ially less than one because
the colums 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 constructicn 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 delivery 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
itself is required, the observed value of the own-ccefficient for this sector
is as expected. When the Leontief entries are compared with the entries of

the input-output matrix, it can be seen that the relative ordering of building
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Construction sector requirements in Kenya, 1976

Direct requirements
per 100 Kenyan Pounds of
construction output

Direct plus indirect

requirements per 100 Kenyan Pounds

of construction output

Metal productsa/
Non-metal mineral products
Construction

Trade

Chemicals, petroleum
Mininga/

Sawmillingil
Transportation equipment
Transportation, communication
Wood products, publishing
Paints, soaps
Miscellareous

Hotels, restaurants
Electricity, water
Financial services
Miscellaneous services
Own business

Raw textiles

Clothes

Agriculture

Food preparations
Beverages, tobacco
Finished textiles

o
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Construction

Metal products

Trade

Non-metal mineral products
Chemicals, petroleum
Mining

Miscellaneous
Transportation, communication
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
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a/ Sectors produce significant elements of building materials.

Source:

Central Statistical Bureau of Kenya, 1976 Kenya input-output table.
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materials sectors remains the same. Their ordering with respect to other
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 a supplier industry is greater
than .02, a "*" has been cntered. 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 columm,

This kind of representation makes certain characteristics of the Kenyan
economy more apparent. First only a few sectors have major direct and
indirect supply arrangments with many other sectors. In the lower part ot 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 spacc wounded 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 import requirements assoclated
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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¢ Figure 3.1. Significent Leontiel matrix entries for Kenya

Purchasing industries

OwnBusi

Misc

3
£ ‘:: g T Qe ] L - :
ﬁ:: % E.'U a3 o e 4 & [o] = @ E &
PRI RIS FEPE IR RS TS
Cv o Q o~ [3 I N »» O [ TR -3 ] [N -% ﬂ;g 0% 52 :g
TEREEY D 3L 683855 $T 85 8 g8
5383 58 2833373528 a2 EE a2
1 Mining LI T { « ¢ ** .
2 sawmill w | *
3 WoodPrdPub s x x| k& * * e ® v
k PaintSoap « - |
5 MNonMetdinPr * | *
6 MetalProd LA | LI * * # % & e 0 el
i
7 Aariculture L L * *
8 FoodPrep * : * *
9 pakeryPrcd *
€ 10 BeverTobac * * *
T 11 PRawTextile * ¥
¥ 12 FirTextile * * %
3 13 Clothes *
£ 14 cShoesLeath *
w 15 PRutber * *
.ﬁ 16 ChemPet:ol * & *& & & &k k& ® & & & * ® * k ® & ® * *® %
» 17 TransEg:t LA * * kxR *
<] o * * L * *
& 18 Electiater .
@ 19 BldgConst * *
20 Tradenistr ® & ® & % ® & ® £ x ® x % & ® & B %« & &« *® ®* =
21 TransCoam * ok ox k& * & 2 * LA
22 HotelRest * .
23 Ownlwell . .
2y FirnServ
25 MiscServ * * % ® R * *+ ¢ -
26 GOVt % ® ® . &
27 CwnBusi
28 Misc LI B . * *ox e *
Abbreviations:
1 = Mining 15 = Rubber
2 = Sawmilling 16 = Chemicals, petroleum
3 = Wood products, publishing 17 = Transportation equipment
L4 = Paints, soaps 18 = Flectricity, vater
5 = Non-metallic mineral products 19 = Construction
6 = Metal products 20 = Trade
7 = Agriculture 5] = Transportation, communication
8 = Food preparation 22 = Hotels, restaurants
9 = Bakery products 23 = Own dwellings
10 = Beverages, tobacco 2, = Financial services
11 = Rav textiles 25 = Miscellaneous services
12 = Finished textiles 26 = Covernment
13 = Clothes 27 = Own business
1% = Shoes, leather 20, = Miscellaneous

Source: Central Statistical Bureau of Kenya, 1976 Kenye input-outpu* table.
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In Kenya, as in most developing countries, capital and foreign exchange
are relatively scarce, 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 Lcontief inverse matrix

by the sectoral shares coefficients of labour and imports (see table 3.2).

The measure of labour intensity that is shown in 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 az 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, e.g. a policy to promote road building over housing, will
usually imply the use of a different mix of building materials requirements

and so different total 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
countries. In particular, the effects of the variance in the price of export
commodities, in addition to the morec obvious effects of a decline in commodity

prices, has been investigated.
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Table 3.2 Sectors ranked by labour intensity and import intensity, Kenya, 1976

Sectors ranked by labour intensity?/

Sectors ranked by import.intensityk/

Miscellaneous services
Metal productsS/

Rubber

Transportation equipment
Chemicals, petroleum
MiningS

Firished textiles
Non-metal mineral productsS/
Wood products, publishing
Clothes

Shoes, leather
Construction

Raw textiles

Paints, soapsS/

Bakery products
Sawmilling€

Electricity, water
Transportation, communication
Food preparation

Hotels, restaurants

Trade

Government

Agricul ture

Financial services
Beverages, tobacco

Own dwelling

85.6
75.2
71.9
62.9
62.1
6l.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
26.1
24.1
16.8
16.3
16.3

3.2

Government

Construction
Transportation, communication
Trade

SawmillingS/

Financial services

Hotels, restaurants

Bakery products

Agriculture

Raw textiles

Food preparations
Electricity, water

Wood products, publishingﬁl
Paints, soaps&

Shoes, leather

Non-metal mineral productsE/
Transportation equipment
Miscellaneous services
Beverages, tobacco

Clothes

Metal productsﬁl

Finished textiles
Chemicals, petroleum
Rubber

Mining

Own dwelling

14 .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

a/ The amounts shown are the total direct and indirect payments to labour
per 100 Kenyan Pounds of output delivered to final demand.

!/ 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 a2 boom phase. In Egypt, for example,
the volume of imported cement increased from 700,000 metric tomns in 1970 to
7.9 million tons in 1976. Generally, other import-irtensive activities also
expand. Unfortunately, many are difficult to reverse once boom turns to bust

in commodity 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.

Incomplete construction projects may be subject to high rates of
deterioration, especially if the climate is severe. Maintenance 1is 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 in 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 couatries have begun to

find local antonomy more attractive than before. Of course, the history of

import substitution as a development strategy is also replete with unfortunate
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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
abstracticn to a concrete example. In this section the import-substitution
policy of Mexico and the export led growth strategy of the Republic of Korea

are compared.

Roth Mexico and the Repulic of Korea were categorized as
upper-middle-income countries in 1983 by the World Bank. That year, the
Republic of Korea had a per capita GNP of $US 1,700 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.

The Republic of 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 Korea, this rose from 3 per cent in
1960 to 39 per cent in 1982; for Mexico, it rose only 7 points in the same

period, from 10 per cent in 1960 to 17 per cent in 1982.33/

&ﬁ/ World Bank, World Development Report 1984, Washington, D.C., 1984,
p. 227.
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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. 1In both cases, the data were sufficient
for producing a complete matrix of import 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.

Tweaty-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 the building materials

sectors.,

3.3.2 Trends in import dependence

Here relative import dependence in the two economies over time 1is
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.
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Table 3.3. Ratio of imported building materials inputs to domestically
produced materials inputs, Republic of Korea, 1955 and 1%73

1955 1973
Wood products
wWood products 2.08 -
Transportation equipment .41 -
Miscellaneous manufactures .21 -
Public utilities .30 -
Textiles - .29
Non-metallic mineral products
Construction .25 -
Miscellaneous manufactures 1.63° .91
Unallocated .32 .18
Machinery .98 .74
Public utilities .42 -
Printing 1.18 -
Transportation equipment .27 .52
Wood products - .79
Basic metal products .12 .86
Basic metal products
Basic metal products 1.75 1.02
Rubber 3.62 - .20
Chemicals 5.09 .74
Construction .61 .49
Mining .42 -
Public utilities 1.29 -
Printing .56 .34
Transportation, communication - .29
Textiles .18 .54
wWood products - .11
Agriculture - .40
Clothing .12 .93
0il, coal - .39
Paper .14 .99
Miscellaneous manufactures .28 .46
Unallocated - .34
Food processing - 1.36
Machinery .30 .82
Transportation equipment .73 .92

Source: Data supplied by UNIDO consultant Fred Moavenzadeh.
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Table 3.4. Ratio of imported building materials inputs to domestically
produced materials inputs, Mexico, 1950 and 1975

1950 1975
Wood products
Textiles .81 -
Clothing .18 -
Construction .11 -
Paper - .27
Food processing - . 45
Wood products - .61
Miscellaneous manufactures - 1.67
Non-metallic mineral products
Food processing .31 -
Non-metallic mineral products .20 .17
Chemicals, petrol - .13
Transportation equipment - .22
Basic metal products - .25
Cons cruction - .22
Machinery 6.11 9.54
Miscellanous manufactures - 18.82
Basic metal products
Construction 1.59 -
Food processing 1.28 .18
Public utilities 2.34 -
Wood products .70 .15
Agriculture .41 -
Leather - -
Trade - -
Other services - -
Non-metallic mineral products 1.20 1.28
Transportation, communication .27 1.26
Miscellaneous manufactures .29 .49
Textiles 1.06 3.18
Rubber - 1.41
Mining .11 1.30
Clothing .18 1.37
Paper - 1.50
Printing - 3.38
Chemicals, petrol - 3.72
Transportation equipment - 2.73
Basic metal products .36 3.28
Machinery - 9.24

Source: Data supplied by UNIDO tonsultant Fréd Moavenzadeh.







hand

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 wocd products export sector based on imported timber

resources.

Therc has also been a sharp downward shift in the dependence of the
construction sector on imported building materials. In wocd 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 1973. 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 3.3 presents similar data 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.

Since the 1950s, many Mexican industries have increased their import
requirements. For wood products used in comstruction, the import/domestic
ratio dropped from 11.4 per cent to 1.1 per cent over the observation period.
In its own use of wood products, however, the wood products sector has
experienced a substantial jump in the ratio - from a negligible 2.6 per cent

in 1950 to 60.5 per cent in 1975.

In non-metallic minerals products, the own-uze ratio declined 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 cent to 21.5 per cent.
Substiturtion 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 the Mexican economy hss followed the global trend of

increased participation in international trade.

The picture ther is one of two economies which have both grown rapidly
over 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. 1In 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 the 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 evidence 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 militatea

45/

against more labour-intensive modes of production.—~

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
rising cost of energy and the increasing debt burden, have led to a

re-examination of factors and methods of production in the developing world.

45/ World Bank, World Development Report 1979, Washington, D.C., 1979,
P. 5.
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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.

4.2.1 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
vrbanization increase the demand for construction, principally housing, but
also urban sewerage, water and transport systems. Urbanization per se is
thought to exert an upward pressure on housing demand because urban incumes
are higher than rural, and the share of construction expenditure devoted to
housing appears higher for city duwellers 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 adequate 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. 1In most
developing nations, the poorest 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 unable to huy
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, and orly slightly less than that in Mexico City. Thus,
for one major component of construction, namely housing, income distribution

. . . 46
has an overriding influence on uemand.——/

But the demand for housing is conditioned by other factors as well. With
advances in develcpment, the proportions oi constructior represented by
dwellings, non-residential buvildings and intrastructure will shift. As
figure 4.1 indicates, in early phases 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 firs" stages of development 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
share, 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 $L35 200 to about 28 per cent at $US 3,100. The two converge in

societies with incomes around $§US 10,000.£1/

At the same time, the geographic size of the market base 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/ Fred Moavenzadeh and Frances Hagopian, Construction and building
materials industries in developing countries, TAP Report 83-19, Massachusetts
Institute of Technology, Cambridge, Massachusetts, August 1983, p. 104-107.

47/ David Wheeler, Major relationships between construction and national

economic development, Center for Construction Research and Education,

Massachusetts Institute of Technology, Cambridge, Massachusetts, 1982.
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Figure k.1. Residential, non-residential and civil engineering
construction as a percentage of total production
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Figure 4.2. Examples of the effect of transport distance to remote rural
areas on the delivered price of cement
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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 developing 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 generate a high rate of
employment per unit of investment: studies of road construction in India, the
Philippines and elsewhere have found that labour-based methods can creaie 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
construction industry and certain support-industries such as manufacturers ot
tools, simple equipment and indigenous construction materials. A key advantage of
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 only 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 stems from the
smaller scale of most labour-intensive industries relative to their
capital-intensive counterparts. Statistics indicate that as firm size increases:
(1) capital investment per worker increases, (2) value added per worker rises,
(3) wage rates rise, and (4) value added per unit of capital falLs.ﬁgj It

follows that "small enterprises with a lower lev2l of investment per worker tend

48/ World Bank, World Development Report 1978, Washington, D.C., 1978,
p. 19,




to achieve a higher level of productivity of capital than do larger, more
capital-intensive enterprises".ﬁg/ This is particularly significant in

developing countries, where, as we noted earlier, capital is at a premium.

4.2.3 Management

As the scale of operations increases there are both advantages and
disadvantages in terms of management. On the plus side the increased division
of labour made possible through larger scale, allows for individual tasks to
be simplified and perhaps carried out more easily. However, on the negative
side, the large organization cften must formalize concepts and 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 formazlization often relies on tools and
technijues which require a lot of education to implement; they are 1in effect
capital-intensive in the sense that the workers responsible for implementing
them must have university level training or its equivalent. Not only that,
but in developed couniries, 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 developing countries, from the perspective of management efficiency,
smaller operations are often 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 production 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, industrialists sought to bemnefit from

economies of scale.

49/ Op. cit.




_93-

Yet a system that works efficiently in the industrialized world cannot
simply be transferred to a developing country with similarly positive
results. Technologically complex plants require auxiliary facilities often
unavailable or extremely expensive in the deveioping world: sophisticated
transport facilities, loading and unloading wmachinery, storage and
distribution systems, warehousing for spare parts, large machine shops, etc.

These additional facilities can increase overhead costs substantially.

A case study comparing two cement plants 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 United States plant.
The large expenditure incurred by the Java plant for employee benefits such as
housing and community 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 materials 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 cf 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 expenditure to develop the electrical water
utilities could be spread over other industrial activities in addition to the
cement factory. Another incommensurable 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




Table 4.1. Comparison of cost per ton of capacity for two cement plants

Java plant
tons/year $US

United States plant
tons/year $US

Rated capacity 275,000 425,000
General administration,
housing and community development 10,100,280 -
Company administration 1,564,872 1,153,093
Machine shop and warehouse 552,198 237,526
Total: 12,217,350 1,390,619
Utilities and related facilities:
01l storage/docking 1,590,261 -
Power plant and electrical lines 2,204,087 365,914
Water line and treatment plant 1,265,003 501,125
Electrical equipment and installation 942,334 1,2¢3,559
Total: 6,001,685 2,070,602
Production:
Quarrying 3,988,099 2,636,393
Grinding (raw) 1,105,621 1,561,899
Kiln 3,142,889 3,602,518
Gypsum storage 12,644 -
Final grinding 1,371,548 1,563,946
Storage silos, loading facilities 2,046,992 1,436,264
Total: 11,667,793 10,801,020
Bag factory 520,714 -
Railroad facilities 1,155,386 280,474
Total cost of plant: 31,562,928 14,548,715
Cost per ton of capacity 115 34

Source;

Unpublished data, supplied by UNIDO consultant Fred Moavenzadeh.
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Table 4.2. Cement production cost comparison

Java United States
Production (tons) 282,804 422,631
Total cost/ton (in $US/ton) 23.73 14 .68
Depreciation cost (in $US) 7.42 3.5
Interest 3.71 1.78
Labour (operating) 0.18 0.60
Repair and maintenance 2.33 1.71
Other services 1.00 0 .64
Utilities 5.31 4 .08
i Administration 2.67 1.51
Materials 1.11 0.80
Number of workers 996 204
Workers/ 1,000 tons 3.6 0.5

Source: Unpublished data, supplied by UNIDO consultant

Fred Moavenzadeh,
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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 the transfer of complex, lavge-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.ég/ A simple technology 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 Energy costs

Building materials industries, which are by nature energy intensive,
consume significant amounts of energy. In 1981, the United States cement
industry alone bought 385x1012 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

the power consumption in the beginning of the 1780s.

Energy intensities of other basic building 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,
Cornell University Press, Ithaca, New York, 1986, p. 71.
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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 maln energy imnlications of expanding construction relate to

production of building materials.

The high energy dependency of the building materials industries made them
particularly hard hit by increasing prices of energy. In response to 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
study of 18 butlding 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-3-vis the development of their huilding materials

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 emergy. 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 leaks and increasing

consarvation awareness among the work force., It is also possible to reduce
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Table 4.3. Shipments, capacity utilization and measures of energy purchases and costs
for 18 selected building waterials industries - 1971, 1976 and 1979-1981

Industry Purchased fuels and Average cost
Value of capacity electric energy Per cent of energy
industry utilization of cost per million
shipments rates 1 x 1012 Mmillion of Btu
Description Year (million $) (per cent) Btu s materials purchased
Sawmills and 1971 4,765 . 83 57 2.2 0.70
planing wmills 1976 8,744 99 70 209 4.1 2.99
general 1981 11,836 55 52 3517 4.6 b .84
Softwood vereer 1971 .o cee vos .se - .o
and plywood 1976 3,164 93 33 78 4.1 2 .30
1979 4,295 91 30 110 3.9 3.67
1980 3,731 85 25 114 4.5 4.56
1981 3,688 78 23 129 4.8 5.73
Building paper 1971 466 ceo 44 36 16 .4 0.52
and board 1976 516 a/ 36 74 26.6 2.06
mills 1979 550 87 31 98 31.2 3.16
1980 528 69 27 105 34.0 3.8Y
1981 540 59 25 117 34.3 4 .60
Paints and 1971 3,656 cee 20 22 1.1 1.10
allied pro- 1976 5,931 79 15 47 1.4 3.13
ducts 1979 7,911 80 17 70 1.5 4.12
1980 8,340 af 17 83 1.7 4 .84
1981 9,144 69 16 90 1.7 5.53
Paving mix- 1971 804 cee 38 29 6.2 0.76
tures and 1976 1,251 a/ 32 70 8.8 2.19
blocks 1979 1,938 al 39 124 9.5 3.18
1980 2,245 85 35 143 9.4 4.09
1981 2,223 75 30 145 9.5 4.78
Asphalt felts 1971 808 veo 24 15 3.0 .63
and coatings 1976 1,894 62 Y 5S4 4.6 1.86
i 1979 2,922 87 i3 96 5.0 291
1980 2,885 62 31 113 5.6 3.65

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 energy Per cent of energy
industry utilization of cost per million
shipments rates 1 x 1012 Million of Btu
Description Year (million $) (per cent) Btu $ materials purchased
Flat glass 1971 811 cse 58 35 14.6 0.60
1976 1,336 75 54 100 19.2 1.85
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 ces 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 .ee 78 46 29.7 0.59
structural 1976 631 91 57 96 36.5 1.68
clay tile 1979 916 90 69 184 46.0 2.67
1980 823 a/ 57 180 48.0 3.1
1981 739 49 47 171 49.1 3.64
Other 1971 185 cee 24 14 23.7 0.58
structural 1976 19, a/ 17 25 35.2 1.47
clay products 1979 203 al 14 35 40.2 2.50
1980 174 a/ i1 37 48.1 3.36
1981 145 al 9 34 50.7 3.60
Concrete brick 1971 778 ces 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 PN ves 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. Shipments, capscity utilization and measures of energy purchases and costs
for 18 selected building materials industries - 1971, 1976 and 1979-1981
(cont inued)

Industry Purchased fuels and Average cost
Value of capacity electric energy Per cent of energy
industry utilization ' of cost per million
shipmerts rates 1 x 1012 Million of Btu
Description Year (million $) (per cent) Btu $ materials purchased
Ready-mixed 1971 3,280 ces 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 ovs 92 46 47.9 0.5
1976 456 al 94 138 59.5 1.47
1979 604 85 94 189 58.7 2.01
1980 599 72 86 317 63.1 2.33
1981 654 64 88 223 62.1 2.52
Gypsum pro- 1971 526 cee 41 29 11.1 0.71
ducts 1976 748 75 41 75 16.6 1.83
1979 1,555 98 51 145 18.8 2.84
1980 1,342 89 43 154 20.2 3.58
1981 1,314 81 43 180 22.4 4.21
Mineral wool 1971 640 cen 44 32 11.9 0.73
1976 1,390 88 53 120 19.1 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 .84
Fabricated 1971 3,398 oo 17 26 1.4 1.53
structural 1976 5,205 72 16 54 1.9 3.38
metal 1979 7,418 78 15 73 1.7 4,87
1980 8,548 74 15 90 1.8 6.00
1981 9,060 75 15 102 1.9 6.92
Sheet metal 1971 1,925, .o 14 16 1.7 1.14
work 1976 4,284 70 12 36 1.5 3.00
1979 6,210 71 11 - 47 1.3 4.27
1980 6,408 71 11 57 1.5 5.18
1981 6,754 63 12 65 1.6 5.44
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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
(cont inued)
Industry Purchased fuels and Average cost
Value of capacity electric energy Per cent of energy
industry utilization of cost per million
shipments rates 1 x 1012 Mjllion of Btu
Descriprion Year (million $) (per cent) Btu $ materials purchased
For the 1971 28,400 - 1,193 789 5.5 0.66
18 industries 1976 47,164 - 1,080 1,999 1.7 1.85
in this 1979 70,481 - 1,127 3,077 7.6 2.73
table
1980 70,016 - 998 3,321 8.1 3.32
1981 70,920 - 950 3,596 8.5 3.79
For all 1971 670,971 oo 13,010 10,432 2.9 0.08
industries 1976 1,185,695 76 12,625 27,587 4.0 2.19
1979 1,727,000 79 12,867 42,768 4.3 3.32
1980 1,850,927 75 11,874 48,205 4.4 4.06
1981 2,017,543 72 11,563 55,255 4.6 4.78

Value of industry

Purchased fuels and electric emergy

Description Year shipments (per cent) Volume (per cent) Value (per cent)
For the 18 industries

in this table as a 1971 4.2 9.2 7.6
percentage of all 1976 4.0 8.6 7.6
industries 1981 3.8 8.4 6.5

a/ 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 erergy by converting to cheaper, wore abundant fuels,
utilizing waste heat through heat recovery prograsmes; for example in

sawmilling facilities the kiln can be fuelled from wood residues.

This third option has been followed by a number of industries in both the
industrialized and developing regions. The hydraulic cement industry, one of
the largest energy consumers 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 emergy use in the industry, have gradually been replaced
by the wore energy-efficient dry process plants. The flat-glass industry has
adapted a new float-glass process, which requires about 25 per cent less fuel
than the sheet-glass process, while the asphalt industries have reduced their

energy consumption by making major changes in the composition of their product.

These examples show that technology may solve the problem of escalating
energy costs. Completely different modes of production or more efficient
variants of traditional methods may be developed. But research is also needed
to develop 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 1in 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. Wor ld-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 prouduce high quality
standardized output at low cost, it has often required large scale facilities
in order to be feasible. An example 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.zl/ It 1s 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
poth 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 is not strictly a matter of forecast inaccuracy. In
fact there is a tendency to be overly optimistic in projecting demand in
feasibility studies. Even if market demand turns out to be basically as
forecast, it may still be that marketing arrangements are indadequate or
production costs may turn out to be 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 in 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 parts, 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 import requirements exceeding what haa
originally been budgeted. Svch 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 advantage is offset by the fact that more
sophisticated production technology tends to ra2quire 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 industry as a whole as it expands. n 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. 1In 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 markzt 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 example delivery costs, are lower for large

volume sales.

The question of the existence of scale economies is an intevesting one
and important to policy considerations in developing countries. The question
could be put a little more concretely. Typically, firms face what is called a
U-shaped average cost curve, i.e., average costs first fall over some range of
output then may be more or less flat and finally increase. In fact, this is
probably a bit too simplistic since 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 and 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 eronomies of scale decisive? It is not reasonable to build facilities
whict are too small to capture the typically proncunced 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
reasonadble production levels on the rising portion of the 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. The 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 prcducts, the size may
be even greater. This provides good empirical evidence that economies of
scale are rot a dominating force in the sector. However, ;. some instances
the very small scale facility, while it makes a worthwhile contribution to
economic development especially in the early stages of development, 1s nct apt
to be suitable for middle income economies. This means that the small-scale
operation is competitive with larger plants only because it is able to draw on
a pool of very low wage unskilled workers, in some cases it may be a {amily
operation. As economic development proceeds, a different type of operation
becomes relatively more efficient and it 1is necessary to use more
sophisticated technology. 1t 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 dare dissipated
at fairly low levels of output and small labour-intensive facilities can be

viable entities.




- 106 -

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 plant A when it merely carries 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 beiter able than large-scale plants to provide
distinctive products, to change their product mix frequently and to adapt to
selective market niches.ézl 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 1s also
inconclusive.él/ Since most studies deal with average statistical
relationships 1in 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 developing countries, background paper prepared by
Bela Gold, 19 June 1983 (Microfiche No. 13379), p. 26-27.

53/ 1bid., 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

55/

plants with fundamentally different organizations of production.—

Although plants of all scales continue to have important roles in most
economies, the scarcity of capital, the huge surplus of unskilled labouvr and
the need to accommodate a rapidly changing market demand may make large-scale

enterprises a poor choice for many developing natioms.

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 mzny develeping countries. The
potential for creating technologies suitable for small-scale enterprises 1is
very high in this sector because of the vast array of possible ways Zo produce

a given item. This flexibility will be detailed in the following section.

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 enovgh 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/ 0p. cit., p. 16-17.

55/ Optimum scale production in developing countries: A preliminary
review of prospects and potentialities in industrial sectors, Sectoral Studies

Series No. 12 (UNIDO/1S.471), 12 June 1984, p. 6.
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is commonly realized. An examination of the informal construction industry in
developing nations indizates 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. The costs of making, firing and drying bricks,
using either a tunnel or Hoffmann kiln, decrease very slowly, with increasing

56/

capacity, even in a developed country.~— In a developing 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 coantent 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

drying".él/ 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'ant: Industry profile, Development and Transfer of
Technology Series No. 10 (ID/212), 1978, p. 31.

57/ Sid Boubekeur, Qutline 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.
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Table 4.4. Investments by output level for brickworks in the Gambia
in 1980 ($uUS)

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 million bricks/year 700,044 410,175 0.37

Large unit:
10 million bricks/year 2,117,250 1,121,610 0.52

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 brick

Small unit:-
300,000 bricks/year 107.0 0.10

Medium-sized unit:
3 million bricks/year 136.7 0.13

Large unit:
10 million bricks/year 112.15 0.11

Source: UNIDO, Outlire of a policy for expertise and technological
selection in capital goods for cement 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.ég/ Since the latter
items account for the great majority of wood products used im comnstruction, 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

13,919 are very small.)zg/

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 of 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. Accordirg 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 conveyor belts) can be

60/

produced locally, stimulating the rural economy.,—

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.él/ 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 (UNLDO/1$.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 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. 40.

61/ 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

Large—scale. Small-scale'
cement production cement production

Economic factors (Rupees/worker) (Rupees/worker)
Fixed capital 4,550 1,854
Working capital 1,850 1,750
Total invested capital 6,400 3,604
Annual wage 936 537
Annual value of processed raw material 1,747 1,561
Annual value of gross product 3,550 3,156
Annual net product 1,350 1,860
Annual surplus product 410 845
Gross output/capital ratio 0.60 0.90
Net output/capiial ratio 0.21 0.39
Arnual profit norm 0.06 0.23

Source: Fred Moavenzadeh, "Global prospects for concrete production”,
Concrete 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 1is 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
imported.éz/ In fact, utilization of only half a cement plant's capacity is
common in the developing world.éé/ Such difficulties might be less common
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 Commission for Asia and the Pacific (ESCAP), The
building materials industry in the ESCAP region, Working piper 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 decrease 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 expanding

their facilities.

The sharp rise in fuel prices in 1973 further jeopardized large,
centralized plants which relied on distribution 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
closed, idled, transferred or sold 20 plants or parts of plants.éﬁ/ Against
this background, minimills, 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 ceat for Republic of
Korea, and 23 per cent for Japan.ﬁzl 3mall rolling mills for concrete
reinforcing rods are operating successfully in Tunisia, contradicting
guidelines which advised integrated plants not to drop below one million tons
per 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 with that of giant blast furnances in Japan which can procuce up to

14,000 tons of pig iron per day.gg/

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.

4.4.1 Distribution of raw materials

The distribution of natural resources necessary for the building
materials industry is widespread enough to allow for a sv<tem 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 prospects and potentialities 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 materials. 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, intzgrated mills with
coke-fuelled blast furnaces as its only option. The discussion on mini-mills

has opened up entirely new perspectives in this respect.gl/

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
technologies, 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
in one sector does not upset the industry as a whole, and vice versa.gﬁ/

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 constxuction in Thailand. 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 technology for sponge-iron production, prepared by
UNIDO (ECE document STEEL/SEM.9/R.31), 1983.

68/ Hungarian building and production technologies for transfer to
developing countries, prepared by G. Kunszt and T. Mezos, 1983 (Microfiche
forthcoming), p. 10.
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Table 4.7. Costs of rural road construction in Thailand
(10 km feeder road with gravel surface)
Imp lements Skilled Unskilled
Technique Equipment and materials  labour labour Total
2,000 Bahts/year equipment
Utilization rate
Low fuel price
Capital intensive
Baht 2,976,471 2,538,720 483,187 354,096 6,152,464
Per cent 48 38 8 6 100
Labour intensive
Baht 1,441,243 2,756,060 579,304 2,313,104 7,089,771
Per cent 20 39 8 33 100
100 Bahts/year equipment
Utilization rate
High fuel price
Capital intensive
Baht 4,134 ,744 2,338,720 483,187 354,096 7,320,747
Per cent 56 32 7 5 100
Labour intensive
Baht 2,089,467 2,756,000 579,304 2,323,164 7,737,995
Per cent 27 6 7 30 100
Note: Low fuel prices are those that prevailed betore October 1973. High

fuel prices correspond to a trebling of those prevailing prior to October 1973.

Source:

Clifford Winston, "Industrial economic policy toward the building

APp———— - - - » - . "
materials industry in developing countries to achieve maximal economic growth',
working Paper, Technology Adaptation Program, Massachusetts Institute ot
Technology, Cambridge, Massachusetts, June 1984, p. 13.
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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 wmini-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, traditiunal
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

90 per cent in Honduras.ég/

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 methods 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,
prepaced 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.
Swall sawmills producing lumber for local consumption are also widely used.
But researchers in Australia have recently developed two types of kilns which
are transportable, inexpensive and designed to suit the needs and limitations
of small-scale sawmills in developing nations. Both kilns run on cheap,
locally available fuels.zgl Small~scale production of processed boards is
also possible, with only a few wvorkers needed to 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 gypsumbased boards are too heavy for cheap transport, they
can be ideal for local use as internal and extermal 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-fibre cement, which use a mixture of simple and more complex
technologies. Table 4.8 is a sunmary of the technological 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

within 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/15.413), November 1983, p. 26-27.
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plants in the country. A study of these five plantsll/ 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 wmodernity of its equipment and methods;
rather, success was a function of plant organization and management
philosophy. Observations of the cement industry ir 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 production 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 commonly 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 fipal 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.lzj

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

71/ 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. Characteristics of various scales of cement production

Availability
of technology
Scale of Output Kiln to developing Raw Type of Quality end uses
production (tons/day) type countries materials cement produced of product
Medium to 500- 30004 Rolary Must primarily Limestone; a si- Portland cement (PC) Satisfies inter-
lacge be imported liceous or alumnous Portland pozzolana national (1S0)
material such as cement (PPC) standard for
clay or blast- Portland slag strenglh; may be
furnace slag; cement (PSC) used for any
additives such as building project.
gypsum or pozzolana Q=0.9-1.0
Small 100-500 Rotary Primarliy Same as above Same as above Same as sbove
or imported
vertical
shaft
Mini 20-100 Vertical Indigenous Generally same as Same as above May be full-
shaft above with some strength or less;
variation uses vary sccord
ingly. Q=0.8-1.0
Village Less than Vertical Indigenous Limestones of in- Hydrasulic limes Low-grade cements,
20 shaft rural ferior quality, and lime-pnzzolana weaker and slower

volcanic tuffs,
ground-brick waste,

ash from burnt
agricultural waste

mixtures

setting than PC,
but well-suited to
mortars, plasters,
soil-stabilizing
concrete blocks sud
foundation con-
cretes. Q 0.6

Note: The Q-index is a measure of the strength of cements in relation to their ability to substitute for

Portland cement. It is the amount of Portland cement which can be replaced by the substitute,.

Source: Optimum scale production in developirg countries: A pre

ar w

cts and

rellminary review of prospects and
potentjalitijes in ijndustcial sectors, Sectoral Studies Series 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 in 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.

The 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, 1is 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.zg/ Moreover, 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
techéologies 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 products 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

14/

rolled during times of peak demand.—

73/ David Wheeler, The economics of the building materials industry in
developing 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 Studies
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 selectea
material production units, Sri Lanka, 1973

Number of Wages Capital
Number of workers per shared per Machinery and Capacity
stablish- 106 Rs. of (percem worker tools per utilization
Building materials ments production tage) (m.v.) worker (m.v.) (per ceat)
Rs. Rs.

Traditional and
small scale units:
Bricks 37 1,120 47 700 10 67
Sand 13 850 79 400 13 44
Country tiles 4 850 47 500 6 63
Cadjan (woven

coconut roofing) 5 800 52 400
Aggregate: .
(a) Manual quarry 2 560 45 1,300 110 81
(b) Mech. crusher 6 110 21 8,400 4,000 14
Lime 17 240 28 1,600 40 50
Brassware 19 140 25 1,400 700 53
Drainage fittings 15 100 26 7,300 3,700 65
Modern medium—scale
and large 1ndustrial
unitss
Flat tiles 5 140 21 6,400 2,500 65
Hardware 1 100 31 25,000 20,000 25
Cement 1 26 14 93,000 46,000 67
Asbestos cement

products 2 16 10 12,000 5,100 68
Steel 1 16 9 59,000 29,000 41
Paint, varnish, dis-

temper, etc. 9 14 8 26,000 14,000 31

Notes: a/ Wages as a percentage of total value of output.
m,v. = market value
Rs. = Rupees

Source: Economic and Social Commission for Asia and the Pacific (ESCAP), The build'n
1 materials industry in the ESCAP region, Working Paper prepared for UNIDO, Bangkok, 9#%,
' p. 11.
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As stated earlier, brickmaking may be accomplished almost entirely by
hand. 1In developed countries, winning clay through marual labour 1is
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 may be more cost-effective than

75/

investing in clay-winning machines.—

At the highest level of mechanization attained so far in the clay and
brick industry, the imput of labour is less than one man-hour per thousand
ricks; 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 high 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

factories in the developed nations.lé/

Arguments have been presented, that uncertainties as to the quality of
handmade cement may lead engineers to prescribe more concrete in building

72/

projects or reinforce it with more costly materials.—' Yet high-grade
cement may be superfluous for many local building projects, and 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

12/ Brickmaking plant: Industry profile, Development and Transfer of
Technology Series No. 10 (ID/212), 1978, p. 7.

76/ René Urien, "Alternative strategies for building material industries
in developing countries'", ECO No. 83-16, Centre Scientifique et Technique du
Badtiment, Paris, 4 May 1983, p. 39-40.

77/ The building materials industry in the ESCAP region, Economic and
Social Commission for Asia and the Pacific (ESCAP), Working Paper prepared for
UNIDO, Bankgkok, 1984, p. 9.
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cn-line instrumentation controls of quality.zg/ 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 glant 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 a2 small market are met. Workers with cranes can dismantle a complete
vertical-kiln cement plant, which weighs less than 200 tons, reconstruct it at
another site and have it ready to resume production within a month.zg/

Field plants to produce concrete precastings on-site and then be relocated
when a construction project is finished are now available; manufacturers have
sold several in the Middle East.gg/ 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.gl/ 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 Moavenzadeh, "Global prospects for concrete production”,
Concrete International, February 1984, p. 31.

81/ Hungarian building and production technologies for transfer to
developing countries, prepared by G. Kunszt and T. Mezos, 1983 (Microfiche

forthcoming), p. 23.
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For 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.gg/ 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. The mere cost of transporting bricks to the point of use would raise
tha end price to an unacceptable level and the local market 1is still not
sufficient to justify a production on the spot. A UNIDO project initiated 1in
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
trouvle finding a product mix compatible with their resources and the needs of
the local market, or altering this mix as conditions change. There 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 common
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
seleciion in capital goods for cement and brick manufacturing (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, stresses and water. Not only are 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

83/

methods already common in the informal sector.—

Computer—assisted manufacturing (CAM), which pemmits 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
first item if demand warrants it.

The above-mentioned UNIDO studygi/ claims that the diffusion of o .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/ Optimum scale production in developing countries: A preliminary
review of prospects and potentialities in industrial sectors, Sectoral Studies

Series No. 12 (UNIDO/1S.471), June 1984.
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be excluded from such advances.§2/ 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.




- 129 -

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. They 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 in
small-scale and rural industry. Therefore substitution of wood by locally

available organic residues such as saw dust, coffee husks is very important.

The basic type of fuel in 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 energy

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 2040 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.




Teble 4.11. Estimated result for some recent conversions to more energy efficient technology

Project Project Plant capacity Fuel consumption Rate of
completion Project cost t return on
Countcy date outline ($ysS million) Before After Before After investment
A. Wet to dry process
conversions:

France -1977 One wet kiln 25 1,500 1,500 1,400 750 17
to precalciner,
other closed

Canada -1980 Two wet kilns 70 1,400 1,200 1,400 800 15
replaced by
A-stage
preheater

Brazil 1982 Wet kiln to 10 440 550 1,450 900 17
4-stage
preheater

Malaysia~ 1982 Wet kiln to 95 1,500 4,300 1,335 830 20
4-stage
pre-heater/
precalciner

8. 0il ternate fue

conversions:

France 1979 4-stage pre- 3,000 3,000 900 900 14
hester from oil
to 70% coal/
30% oil

Uruguasy Four wet kilns, 1.5 800 800 1,560 1,685 57
oil to direct
coal/rice hulls

United States A-stage pre- 2 1,450 1,450 850 870 A2
hester gas

Source: M. Fog and K.L. Nadkarni, "Energy efficiency and fuel substitution in the cement industry with
emphasis on developing countries”, World Bank Technical Paper, Washington, D.C., 1983, p. 68.
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Similarly, energy savings in the steel industry are possible through
capital investment and reforms in 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 in 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 consumption of 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,
Inernational 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 this report.

Although large integrated steel plants still roll many of their own
slabs, billets and blooms, an increasing number of minimills and small
finishing wmills 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 shapes into appropriate sizes, then weld, rivet, or bolt the
pleces 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
63.1 per cent of the nation's cement output in 1971. Moreover, these were
small companies,gl/ the top eight firms in the field produced only
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 Commerce, 1972 Census of Manufacturers, Washington.
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and concrete reinforcements, as well as the sale of ready-mixed concrete and
precast products such as sewerage and cesspool systems, steps, floor and

roofing units, curbing and lighting equipment.

Most developing countries have not had the time or resources 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. Though 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

88/

auxiliary items may result in perpetual reliance on imports.

The 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. The 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.g—

88/ Research priorities for the building materials industries in
develop1ng countries, prepared by Gyula Sebestyen (ID/WG.425/1), 27 June 1984,
p. 17.

89/ Hunm garxan building and production technologies for transfer to
developx;g 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
iow-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 flooring 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.gl/ 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 between 1970 and
1977, providing clean, water-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

potential for regional trade in this sector is still good.=—~ 92/

Even if concrete 1is poured on-site, the demand for the off-site
fabrication of steel reinfercing 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 developxngggountr1es. Research for new technologies,
National Academy of Sciences (NAS), Washington, D.C., 1974, p. 50-52.

91/ 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, Diviecion for Industrial Studies,
Sectoral Working Paper Series No. 8 (UNIDO/IS.413), 18 November 1983, p. 60.

92/ The buxldxq&imater1als industry in Brazil, a background paper
prepared by Luiz Carlos Martins Bonilha, July 1984 (Microfiche No. 14070),
p. 23.
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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, sheathing,
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 decreased reliance on

imports.

Once in business, manufacturers will find themselves able to remain
competitive by adjusting their product mixes, using energy-efticent 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

f 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 cf 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

93/

this list does not add up to a unique defintion of a sector.—

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 developing countries, prepared by
Caroline Moser and Judith Marsie-Hazen for the Global and Conceptual Studies
Branch, Division for Industrial Studies, (UNIDO/1S.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 thenselves of
emloyment, can be as concerned as their counterparts in the formal economy

with increasing their profits.

Another problem appears when the informal counstruction 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.

»

The urbanization 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 tc 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 them
with materials and methods from the formal urban sector, the lines of

distinction blurred further.

If the definition of the informai construction industry is 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.gﬁ/

The relationship between the informal building materials industry and
vther sectors of the economy is not simple. The informal comstruction
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 building materials production in the context of the
informal economy, United Nations Centre for Human Settlements (UNCHS),
Nairobi, Kenya, 1984,

e _ _ . e
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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 regulationms.

The relationship between the formal and informal building materials
industries is also somewhat arbitrary. Firms in both sectors may use the same
production factors, and these inputs may come from zither 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
terms of final products has been ptoposed,gé/ with the manufacture of glass,
cement, nails, asphalt, steel and plastics limited to the formal sector, aund
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 alsc produce items from the second
set. Nor 1s it accurate to classify the informal 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 tc 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

96/

raw materials, local markets whose conditions fluctuate widely.—

Clearly, more work is needed to identify the limits and functions of the
infermal 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
aature and extent of the sector, as well as its potential to furnish the
informal and formal construction industries with low-cost inputs, to increase
a developing nation's self-sufficiency through import substituior, and to

contribute to economic growth.

2/ OE. Cito’ p. 7.
22/ Ibid., p. 6.
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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 natiuns are
built entirely by workers from the informal sector; instead, most informal

activity is confinaed to maintenance or 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 market is relatively
easy. The average firm employs two people and is small enough that the
owner's managerial instincts 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 informal building materials sector are
generally lower than the national minimum wage, but higher than the zverage
wage for agricultural labourers. Owners tend to earn more than the minimum
wage, and since many employees are members of the owner's family, they may be

97/

receiving greater returns from their work than their wages would indicate.—

Although the informal and formal sectors use the same factors of
production, they combine them in differing 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 galvanized iron

97/ Small-scale building materials production in the context of the
informal economy, United Nations Centre for Human Settlements (UNCHS,,
Nairobi, Kenya, 1984; Caroline Moser and Judith Marsie-Hazen, A survey of
empirical studies in industrial and manufacturiqg activities in the informal
sector in the developing countries (UNIDO/1S.470), prepared for the Global and
Conceptual Studies Branch, Division for Industrial Studies, 23 May 1984; and
Mahmoud Abdel-Fadil, Informal sector employment in Egypt, International Labour
Office, Geneva, 1980,
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sheets.gﬁ/ 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
medium-scale producers in the formal sector, and 3,300-182,000 for large-scale
units.gg/ Land for workshops may be obtained by squatting rather than
purchase, or a plant may be l-cated in a house or a backyard. Financing is
more likely to come from moneylenders or family donations than from banks.
Machinery 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 fereign exchange in their inputs, as opposed to the 10 per cent
of inputs in modern, medium-scale units and the 40-80 per cent in plants that

00/

make asbestos-cement and galvanized iron.—

The 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 capital. Statistics specifically related to the productivity of
the informal building materials sectors 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
shillings of output, while the same amount invested in the formal sector would

employ 500 people and produce only 744,000 shillings of output.— 101/

The total output of the informal building materials sector is not known,

but the next seciion attempts a rough estimation.

38/ £rall-scale bu11d1ng47 terials production in the context of the
informal econrmy, 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 Concepfual Studies
Branch, Division for Industrial Studies, (UNIDO/1S.470), 23 May 1984, p. 127.

100/ 1Ibid.

101/ Small-scale building materials production in the context of the
informal economy, United Nations Centre for Human Settlements (UNCHS),

Nairobi, Kenya, 1984, p. 15.
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4.5.2 Extent

A recent study of several developing countriesng/ 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 immensely 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 timber 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 producis, 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.lgg/

102/ Op. cit.

&3/ Ibid-, P 7-9-
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The survey by Moser and 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 founa 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
workers, 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 Freetown, 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 sector not only provides shelter for the

poor, but also commercial structures for retail outlets, the repair of

vehicles and machinery, the manufacture of tools, the operation of commercial
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laundries, etc. 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
imported inputs,lgﬂ/ it conserves scarce foreign exchange and stimulates
demand 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

tools and ma-hinery.lgz/

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 aeposits of resources, is able
to bring jobs and commodities to rural areas. Its labour—intensive nature
makes its job—generating capacity significant 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 is
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.lgé/.

104/ Op. cit., p. 27.

105/ 1Ibid., p. l4.

106/ Ibid., p. 15-16.
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Unfortunately, the benefits of increased activity in thls 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 receive institutional financing, as shown in a study of
urban businesses in South India.lgl/ Owners who did not obtain loans from
banks usually financed their enterprises with money 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 ceunt on a loan of 1000 rupies over 100 days. A study of the informal
sector of building materials producers in the area of Hong Kong 108/ 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

improvement as well; this is borne out in the study by UNCHS.EQg!

Both reports show that informal producers find it difficult to obtain key
rav 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 ar1 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 :o provide furniture for
government institutions; these firms then acquirs. their raw materials or even
the furniture itself from the informal sector and resell it to the government

at much higher prices. A survey of informal manufac.turers 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/1S.470), 23 May 1984, p. 140.

108/ 1Ibid., p. 125.
109/ Small-scale building materials production in the context of the

informal economy, United Nations Centre for Human Settlements (UNCHS),
Nairobi, Kenya, 1984, p. 12.
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110/

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
smoothness.lll/ Regardless of the actual quality of the products of the
informal sector, the public perception that they are inferibr to the goods of
the formal market creates a bias against them, thus creating an additiomal

marketing obstacle.

Although developing countries have conducted a great deal of research to
improve the productivity cof 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
materials.llZ/ 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
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/1S.470), 23 May 1984, p. 31.

111/ Small-scale building materials production in the context of the
informal economy, United Nations Centre for Human Settlements (UNCHS),

Nairobi, Kenya, 1984, p. 17,

112/ 1Ibid., p. 9.
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fabricators of steel and concrete products. In such developing countries,
where markets are largely free of such biases, small firms have comntributed

significantly to economic and social development.llzl

Financing resources. The relatively short gestation time and low capital

requirements of small businesses should increase 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 committed to the success of their
ventures, they are highly motivated to save and to plough profits back into
their businesses, which diminishes their dependence on commercial sources of
credit.llﬁ/ But the volatility of markets in the building materials
industry can make owners run short of cash despite their best intentions.
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
the allocation of the limited supply of low-interest credit.llzl Setting

too low a ceiling on interest rates could actually decrease the capital pool

113/ Keith Marsden, "Creating the rigit 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 small 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/1S.417).
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by making commercial 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 commercial rates than a
dearth of financing which sends them to moneylenders.llé/ 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 reduce
the overall risk on its investment in a given business and irduce 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 wouvld be

117

reduced ,—/
Extension services, which can increase the viability and profitability of
small businesses, would also make banks more inclined to lend them money.

This 1is 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,
r. 44.

117/ Optimum scale production in developing countries: A preliminary
review of prospects and potentialities 1n industrial sectors, Sectoral Studies
Series No. 12 (UNIDO/1S.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
technical assistance to small businesses.llg/ An independent agency will be
less likely to promote capital-intensive methods than the consultants and
salesmen from industrialized nations who are now the main sources of
information to businesses in developing countries.llg/ 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.lzg/

Research and development. The collection of information leads to the

search for better data and methods, and search leads to research.lzl/ In

developing nations, this should focus on downscaling production processes that
have been successful for large businesses, designing new technologies
especially for small busiresses and finding new, inexpensive building

materials suitable for indigenous production and use.

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. %.

120/ World Bank, World Development Report 1978, Washington, D.C., 1978,
p. 25.

121/ Frances Stewart, "International technology transfer: Issues and
policy option", World Bank Staff Working Paper No. 344, Washington, D.C.,
July 1979, p. 9.
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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

22/

giving the staff of a plant the chance to learn by doing.l:— As the 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 thch accounted for more than half the increase in the plant's

23

output.l—— 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 suitable for its

needs.lZﬁ/

122/ Op. cit., p. 39.

123/ 1Ibid., p. 40.

124/ Research priorities for the building materials industries in
developing countries, prepared by Gyula Sebestyen (1D/WG.42571), 27 June 1984,

p. 6.
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Advances 1n the use of ferrocement, pozzolana, secondary species of
timber and flyash bricks, concretes and mortars have shown how much can be

gained from research into new, indigenous building materials.

Patents encourage 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

25/

it worthwhile to invest in the future by subsidizing technical education.l——

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
knowing 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 alreauy 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 rcofing 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 apprqprxate technologies
in the field of construction and buildin ng 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

27/

e e . . . 1
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 stanaards

for building materiais 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 must be
per formance-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 materials that fulfilled these specifications,

29/

. . . . 1
though government guidelines could suggest wise ciioices.,——

127/ Fred Moavenzadeh and Frances Hagopian, Construction and building
materials industries in developing countries, TAP Report 83-19, Massachusetlts
Institute of Technology, Cambridge, Massachusetts, August 1983, p. 303-304.

128/ Optimum scale production in developing countries: A preliminary
review of prospects and potentialities in industrial sectors, Sectoral Stuaies
Series No. 12 (UNIDO/1S.471), June 1984, p. 48,

129/ Economic and Social Commission for Asia and the Pacific (ESCA?),
The building materials industry in the FSCAP region, Working Paper prepared

for UNIDO, Bangkok, 1984, p. 16.




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 staadards will come partly from information
acquired in joint construction ventures with firms from developed nationms,
partly from research at the national, regional and international levels. Some
uniformity of national codes will be needed 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.lgg/ 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 piants may disperse their effects on the environment, they may still
pollute, Similarly, the workplace needs to be made safe to workers. This 1is

important for both small-scale and large-scale facilities.

Employee training. New ideas for programmes to train workers deserve

atteation. Developing apprenticeship systems for small firms could be

especially fruitful,

Virtually all deve oping nations find technical and 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 progammes.

130/ Op. citc, po 9.
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Understanding the informal sector. In promoting domestic industries, it

is logical to begin with existing workers and busianesses, no matter how
rudimentary their skills and operations. We have already seen that 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 and operation remain largely a

mystery.

Although workers in the informal sector often differ from their
counterparts in the formal sector only in the lower productivity of their
jobs, the lower wages they receive and the poorer quality of their working
conditions as well as a lack of mobility betweer sectors may produce a
troublesome surplus of labour in the informal market and severe shortages of
workers in the formal sector of the same industry in the same region.lzi/
Since workers in the informal sector are experienced in devising small-scale

roduction methods using the raw materials at hand to satisfy housing needs of

their customers, researchers hoping to understand cto promote such techniques

may have much to learn from 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 materials 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

32/

detail of closer, cross-sectional surveys.l——

131/ 1International Labour Office, Informal sector employment in Egypt,
prepared by Mahmoud Abdel-Fadil, Geneva, 1980.

132/ A survey of empirical studies in industrial and manufacturing
activities in the informai 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/1S.470), 23 May 1984, p. 199.

L
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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 ilncreasing 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 for 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 producers, whether by
precluding the use of their goods in goverumeat 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

33/

is the informality of their production systenw.l—— 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/ 0p. cit., p. 201.
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(b) Helping to plan complementary patterns of industrial growth to free
the smallest and poorest nations from the need to establish plants in all
lines necessary to service even one major industry and to assure_ nearby

markets to fledzling industries in slightly more developecd nations;lg&l

(c) Providing advice for financing small businesses;

(d) Facilitating the collection of uniform industrial statistics and the
exchange of information amcug 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 programmes 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 eacn country should exploit its nwn capacity,
collaboration among neighbouring countries will augment the capital and

wow-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.lgé/

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 plaat in Iraq and has sold clinker-crishers to Kuwait,

134/ Measures and actions to increase production of indigenous building
materials in the context of enhanced import substitution, background paper
prepared by Fro. -oavenzadeh and Jeffrey M. Starr, April 1984 (ID/WG.425/3),
p. 137-138,

135/ Op.imum scale production in developing countries: A preliminary
review of prospects and potenctialities in industrial sectors, Sectoral Studies
Series No. 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. The 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 could handle

such transfers.lzél

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 DOMESTIC BUILDING MATERIALS INDUSTRIES 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 economic 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
development of the world's economy up to 1990.121/ 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/I1S.337),
September 1982.
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The scenario based or past trends predicted that growth rates would
decline worldwide from 1975 to 1990 compared with GDP performance between 1963
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 7 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 significantly 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 ction products goods

1975-80 1980-90 1975-90 1975-90 1975-90 1975-90

Developing regioms 4.04 .36 6.36 5.52
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 2.36 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 9.40

Centrally planned

economies
of Asia 6.00 5.50 5.€7 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 6.44 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 2.417 3.40 3.29 2.45 6.22 6.70

Source: Based on unpublished data from UNIDO's global economic model
(UNITAD),
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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. The 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 and 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 industrial 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. The 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 materials (45.4 per cent 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 prc-.uction 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 urskilled, 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, respectively), they are relatively
insignificant (9.2 per cent) in exports to the developed market economy
countries. This 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. Their 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. This decline was the
result of the economic recession in the developed market economy countries
during this period. The 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. Thus, 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.

The level of tariff protection given is signficant: unweighted average
tariff rates range from 4.5 to 7.8 per cent in the developed iarket 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 countries.

The Generalized System of Preferences (GSP) has an important moderating
influence on tariff rates facing developing countries. There 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 groups is subject to one or more of the NTMs 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 economy 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 the Global System of Trade Preferences (GSTP). Other
preferential arrangements could also be envisaged. For example the provision
of duty- and barrier—free entry for building materials imported 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. Removal
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. 1f
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

The small-scale and informal sector in developing 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 twn sectors will

have a major effect on living standards and economic development.

The small-scale secter and the informal sector are not precisely the same
but in the present context they share enough in common so that the same
recommendations 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 zble 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 case 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 cases 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. Activities 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 onl} 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 with 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 national 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 cf 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 1s 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 the 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 supplied by equipment and materials suppliers or by
governmental 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 cupply 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 adviser.
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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
difficulties 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 i1s 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. The recent success of
the ASEAN governments together with the Insitute 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 1s needed in this area.

It is also important in this connection to have available an inventory of
the existing distribution of key raw materials., Research and development work
on developing new building materials 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 operations 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 is rare. More typical is 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 building
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 1s 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 in
other UNIDO studies, it is essential that developing countries participate
actively in the diffusion of computer-oriented techniques. Failure to do 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 lcok 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 prcgramme of government purchases of their output. In addition
it would be useful if means 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 ensuring 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 from the
early part of the century 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 prnduce using large-scale, imported
technologies. The demand for low-cost housing, infrastructure, industrial
plants and commerical buildings, and thus for building materials, 1s 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 rhe 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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Table A.1. GDP, construction and building materials production, Argentina, 1970-1980

Average annual growth
rate (per cent)

1970 1975 1980 1970-75 1975-80
Population (in thousands) 23,748 25,384 27,064 1.3 1.3
GDP (millions of A.P.2/) 87,970 101,287 111,738 2.9 2.0
Construction (millions of A.P-ﬁl) 5,025 5,272 7,319 1.0 6.8

Building materials production:
Plywood (TCM) 48 61 53 4.9 -2.8
Glass (TSM)
Building bricks of clay (MU)
Quicklime (TMT)
Cement (TMT') 4,770 5,361 7,289 2.4 6.3
Asbestos and cement articles (TMT)
Concrete blocks (TMI)

Crude steel, ingots (TMT) 1,821 1,994 2,528 1.8 4.9
Angles, shapes, etc. (TMI) 397 441 2.1
Aluminium (TMT) 22 133 43.3
Nails, screws, etc. (TMT)
GDP/capita (A.P.2/) 3,704 3,990 4129 1.5 0.7
Construction/capita(A.P 2/ 212 208 270 -0 .4 5.4
Building waterials production:
(per thousand inhabitants)
Plywood (CM) 2.1 2.4 2.0 3.5 -4 .0

Glass (SM)

Building bricks (Units)

Quicklime (MT)

Cement (M) 200.9 211.2 269.3 1.0 5.0
Asbestos and cement articles (MT)

Concrete blocks (Mr)

Crude steel, ingots (MI) 76.7 78.6 93.4 0.5 3.5
Angles, shapes, etc. (MI) 16.7 17.4 0.8
Aluminim (M) 0.9 4.9 41.4

Nails, screws, etc. (MT)

i/ A.P, = \rgentinian Pesos at constant 1970 prices.

Abbreviations and sector ISIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI' - thousand metric tons.

1SIC based cndes: plywood-331116, glass-362001; building bricks-369101;
quicklime-369201; cement-369204% asbestos and cement articles-369901;
concrete blocks~369910,, crude steel, ingots-371019; angles, eté.-371035;,
aluminiwm-372022¢ nails, etc.-381913.

Sources. United Nations, Statistical Yearbook 1981 (Pupulation):;, United
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Natiuns,

Yearbook cf Industrial Statistics 1979 and 1981 (Building materials production).
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Table A.2. GDP, counstruction and building materials production, Egypt, 1975-1979

Average annual growth
rate (per cent)

1970 1975 1979 1970-75 1975-79

Population (in thousands) 37,011 41,108 &/ 2.7
GDP (milliocus of E.P.Y/) 5,247 7,303 8.6
Construction (millions of E.P.Y/) 23 651 28.0
Building materials production:

Plywood (TCM) 8 6 -6.9

Glass (TSM)

Building bricks of clay (MJ) 600 408 -9.2

Quicklime (TMT) 82 88 1.8

Cement (TMT) 3,579 3,638 0.4

Asbestos and cement articles (TMT) 66

Concrete blocks (TMT)

Crude steel, ingots (TMT) 348 798 23.1

Angles, shapes, etc. (TMT)

Aluminium (TMT) 2 102 167 .2

Nails, screws, etc. (TMI) 7 9 6.2
GDP/capita (E.P.P/) 142 178 5.8
Construction/capita (€.p.b/) 7 16 24 .4
Building materials production:
(per thousand inhabitants)

Plywood (CM) 0.2 0.2 -

Glass (SM)

Building bricks (Units) 16 .2¢/ 9.9¢/ -11.6

Quicklime (MT) 2.2 2.1 -11.6

Cement (MT) 96 .7 88.5 -2.2

Asbestos and cement articles (MI) 1.8 -

Concrete blocks (MT)

Crude steel, ingots (M) 9.4 19.4 19.9

Angles, shapes, etc. (MT)

Aluminium (M) 0.1 2.5 123 .6

Nails, screws, etc. (MT) 0.2 0.2 -

a/ By interpolation between 1975 and 1980.
b/ E.P. = Egyptian Pounds at constant 1975 prices.
¢/ Per capita.

Abbreviations and sector ISIC codes:
Production 1n units as follows: CM - cubic meters, SM - square meters,
MT - metric tons, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons,

I1SIC 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;
aluminiuwm-372022% nails, etc.-381913,

Sources: United Nations, Statistical Yearbook 1981 (Populaticn); United

Nations, Yearbook of National Accounts 1981 (GDP, Conmstruction); United Nations,
Yearbook of Indusirial Statistics 1981 (Building materials production).
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Table A.3. GDP, construction and building materials production, India, 1970-1980

Average annual growth

rate (per cent)
1970 1975 1980 1970-75 1975-80

Population (in thousands) 539,075 600,763 663,596 2.2 2.0
coP (109 Rupees?®/) 403 466 552 3.0 3.4
Construction (109 Rupeesd/) 20 20 22 0.8 1.8
Building materials production:
Plywood (TCM) 128 127 180 -0.2 7.2
Glass (TSM) 14,712 14,260 23,146 -0.6 10.2
Building bricks of clay (MU)
Quicklime (TMT) 180 400 17.3
Cement (TMT) 13,956 16,248 17 ,803 3.1 1.8
Asbestos and cement articles (TMT) 361 485 644 6.1 5.8
Concrete blocks (TMT)
Crude steel, ingots (TMI) 6,234 7,865 9,355 4.8 3.5
Angles, shapes, etc. (TMT)
Aluminium (TMT) 161 167 185 0.8 2.0
Nails, screws, etc. (TMT) 29 30 0.8
GDP/capita (thousands of RupeesE/) 7417 775 832 7.5 1.4
Construction/capita(thousands of Rupees) 36 34 33 -1.4 -0.2
Building materials production:
(per thousand 1nhabitants)
Plywood (CM) 0.2 0.2 0.3 - 5.
Glass (SM) 27 .3 23.7 34.9 -2.7 8.0
Building bricks (Units)
Quicklime (M) 0.3 0.6 14.9
Cement (MT) 25 .9 27.1 26.8 0.9 -0.2
Asbestos and cement articles (M) 0.7 0.8 1.0 3.9 3.7
Concrete blocks (MT)
Crude steel, ingots (1T) 11.6 13.1 14.1 2.5 1.5
Angles, shapes, etc. (ML)
Aluminium (M) 0.3 0.3 0.3 - -
Nails, screws, etc. (MI) 0.1 0.1 -

a/ Rupees at constant 1970 prices.

Abbreviations and sector 1SIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - cthousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons.

1SIC 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 (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.4. GDP, construction and building materials production, Kenya, 1975-1980

Average annual growth
rate (per cent)

1970 1975 1980 1970-75 1975-80

Population (in thousands) 13,399 16 ,466 4.2
GDP (millions of K.P.3/) 1,626 1,830 5.2
Construction (millions of K.P.%/) 68 85 4.4
Building materials production:

Plywood (TCHM) 11 13 3.4

Glass (TSM)

Building bricks of clay (TCM) 25 20 4.4

Quicklime (TMT) 26

Cement (TMT) 897 1,280 7.4

Asbestos and cement articles (TMT)

Concrete blocks (TMI') 89 607 46 .8

Crude steel, ingots (TMT)

Angles, shapes, etc. (TMI')

Alminium (TMT)

Nails, screws, etc. (TMI')
GDP/capita (K.P.28/) 106 111 0.9
Construction/capita (K.P.3/) 5 5 0.2
Building materials production:
(per thousand inhabitants)

Plywood (CM) 0.8 0.8 -0.7

Glass (SM)

Building bricks (CM) 1.9 1.2 -8.3

Quicklime (MT) 1.6

Cement (M) 67 .0 77.7 3.0

Asbestos and cement articles (M)

Concrete blocks (M) 6.6 36.9 40.9

Crude steel, ingots (MT)
Angles, shapes, etc. (MI)
Aluminium (MT)

Nails, screws, atc. (M)

a/ K.P. = Kenyan Pounds at constant 1976 prices.

Abbreviations and sector ISIC codes*

Production in units as follows: CM - cubic meters, MI - metric tons,
SM - square meters, TCM - thousand cubic meters, TSM - thousand square meters,
MU -~ million units, TMT - thousaud metric tons.

I1SIC 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 (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
Average annual growth
rate (per cent)
1970 1975 1980 WTHWW

Population (in thousands) 32,241 35,281 38,124 1.8 1.6

cop (109 k.w.3/) 6,315 9,952 14,342 9.5 7.6

Construction (109 Kk.w.2/) 34 498 885 7.7 12.2

Building materials production:

-'P_lyvoljoid acH) 1,126 1,436 1,693 5.0 3.4
Glass (TSM) 12,647 15,514 28,690 4.2 13.3
Building bricks of clay (M)) 99 162 117 10.4 -6.3
Quicklime (TMT) 100 210 16 .0
Cement (TMT) 5,782 10,129 15,631 11.9 9.1
Asbestos and cement articles (TMT)

Concrete blocks (TMT) 75 137 839 12.8 43.7
Crude steel, ingots (TMT) 481 2,010 5,712 33.1 23.2
Angles, shapes, etc. (TMI') 70 149 360 l6.3 19.3
Aluminium (TMT) 15 18 21 2.9 3.7
Nails, screws, etc. (TMI) 17 36 108 16 .0 245

GDP/capita (thousands of K.W.3/) 196 262 376 7.6 5.9

Coustruction/capita(thousands of k.w.2/) 1 14 23 5.7 10.5

Building materials production:

(per thousand inhabitants)

Plywood (CM) 3.9 40.7 44 .4 3.1 1.8
Glass (SPM) 392.3 439.7 752.5 2.3 11.3
Building bricks {(Units) 3.1 4.6 3.1 8.2 -7.6
Quicklime (MT) 2.8 5.5 14 .5
Cement (MI') 179.3 287.1 410.0 9.9 7.4
Asbestos and cement articles (MT)

Concrete blocks (MI) 2.3 3.9 22.0 11.1 41.3
Crude steel, ingots (MT) 14 .9 57.0 149.8 30.8 21.3
Angles, shapes, etc. (M) 2.2 4.2 9.4 13.8 17.5
Aluminium (MT) 0.5 0.5 0.6 3.7
Nails, screws, etc. (M) 0.5 1.0 2.8 14.9 22.9

5/ K.W. = Korean Won at constant 1975 prices.

Abbreviations and sector ISIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons,

1S8IC based codes: plywood-331116, glese~-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 1979 and 1981 (Building materials production).




Table A.6. GDP, construction and building materials production, Malaysia, 1970-1980

Average annual growth
rate (per cent)

1970 1975 1980 1970-75 1975-80
Population (in thousands) 10,390 11,926 13,436 2.8 2.4
GDP (millions of M.R.%/) 10,588 17,365 26,188 10.4 8.6
Construction (millions of M.R.3/) 395 654 1,186 10.6 12.6

Building materials production:
Plywood (TCM) 197 404 490 15.4 3.9
Glass (TSM)
Building bricks of clay (M)
Quicklime (TMT)
Cement (TMT) 1,030 1,446 2,349 1.0 10.2
Asbestos and cement articles (TMT)
Concrete blocks (TMI)
Crude steel, ingots (TMT)
Angles, shapes, etc. (TMT) 8 9 i3 2.4 7.6
Aluminium (TMT)
Nails, screws, etc. (TMF)

GDP/capita (M.R.3/) 1,019 1,456 1,949 7.4 6.0
Construction/capita (M.R.2/) 38 55 88 7.6 10.0

Building materials production:
(per thousand 1inhabitants)
Plywood (CM) 19.0 33.9 36.5 12.3 1.5
Glass (SM)
Building bricks (Units)
Quicklime (MT)
Cement (MI) 99.1 121.3 174 .8 4.1 7.6
Asbestos and cement articles (M)
Concrete blocks (MI)
Crude steel, ingots (MI)
Angles, shapes, etc. (M) 0.8 0.8 1.0 - 5.3
Aluminium (MT)
Nails, screws, etc. (M)

a/ M.R. = Malaysian Ringitt at constant 1970 prices.

Abbreviations and sector ISIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - m2tric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons.

1SIC hased 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 (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 materials production, Mexico, 1970-1980

Average annual growth
rate (per cent)

1970 1975 1980 ~  1970-75 1975-80
Population (in thousands) 50,695 60,145 71,911 3.5 3.6
GD? (millions of M.P.%/) 444,271 609,976 841,855 6.5 6.6
Construction (millions of M.P.8/) 23,530 32,792 46,379 6.9 7.2

Building materials productivn:

Plywod (TCM) 96 110 254 2.8 18.2
Giass (TMT) 82 121 159 8.1 5.6
Building bricks of clay (MJ)
Quicklime (TMT) 4,354
Cement (TMT) 71,267 11,200 16 ,398 9.0 1.9
Asbestos and cement articles (TMT') 303 423 6.9
Concrete blocks (TMT)
Crude steel, ingots (TMI) 3,831 5,176 6,981 6.2 6.2
Angles, shapes, etc. (TMI) 387 554 679 7.4 4.2
Aluminiun (TMT) 34 40 43 3.3 1.3
Nails, screws, etc. (TMT)

GDP/capita (M.P.2/) 8,764 10,142 11,707 3.0 2.9

Construction/capita (M.P.2/) 464 545 645 3.3 3.4

Building materials production:

(per thousand inhabitants)
Plywood (CM) 1.9 1.8 3.5 0.6 14 .0
Glass (MT) 1.6 2.0 2.2 4.4 1.9
Building bricks (Units)

‘ Quicklime (Mr) 60.6

Cement (MT) 143.4 186 .2 228.0 5.4 4.1
Asbestos and cement articles (MI) 5.1 5.9 3.1
Concrete blocks (MT)
Crude steel, ingots (M) 75.6 86.1 97.1 2.6 2.4
Angles, shapes, etc. (M) 7.6 9.2 9.4 3.8 0.5
Aluminium (M) 0.7 0.7 0.6 - -2.2

Nails, screws, etc. (MT)

a/ M.,P. = Mexican Pesos at constant 1970 prices.

Abbreviations and sector ISIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons.

1SIC 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 (Population); United
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations,

Yearbook of Industrial Statistics 1979 and 1981 (Buildinz materisls production).
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Table A.8., GDP, construction and building materials production, Saudi Arabia,

1970-1979
Average annual growth
rate (per 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.f/) 19,907 34,461 49,127 11.6 9.3
Construction (millions of S.A.R.2/) 957 3,309 5,091 28.2 11.4
Building materials production:
Plywood (ICM)
Glass (TSM)
Building bricks of clay (MU)
Quicklime (TMT) 8 11 25 6.6 22.8
Cement (TMT) 667 - 1,140 2,674 11.3 23.8

Asbestos and cement articles (TMT)

Concrete blocks (TMT)

Crude steel, ingots (TMI') 45
Angles, shapes, etc. (TMT)

Aluminium (TMT)

Nails, screws, etc. (TMT)

GDP/capita (S.A.R.%/) 2,572 4,753 6,056 13.1 6.2
Construction/capita (S.A.R.2/) 124 456 628 29 .8 8.3

Building materials production:
(per thousand inhabitants)

Plywood (CM)

Glass (SM)

Building bricks (Units)

Quicklime (MI) 1.0 1.5 3." 8.0 19.3
Cement (MT) 86,2 157.2 329.6 12 .8 20.3

Asbestos and cement articles (M)

Concrete blocks (MT)

Crude steel, ingots (M) 5.6
Angles, shapes, etc. (MT)

Aluminiwm (MI)

Nails, screws, etc. (MT)

a/ S.A.R. = Saudi Arabian Riyals at constant 1969 prices.

Abbreviations and sector 1SIC codes:’

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMT - thousand metric tons.

1SIC 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); Unitea

Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations,
Yearbook of Industrial Statistics 1981 (Building materials production).
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Table A.9. GDP, construction 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.ﬂl) 150,092 203,514 292,852 6.3 7.6
Construction (millions of T.B.2/) 8,705 8,514 16,576 0.4 14.3
Building materials production:
Plywood (ICH) 47 51 89 1.6 11.8
Glass (TMT) 31 41 5.8

Building bricks of clay (MU)

Quicklime (TMT)

Cement (TMT) 2,627 3,976 5,359 8.6 6.2
Asbestos and cement articles (TMT)

Concrete blocks (TMT)

Crude steel, ingots (TMI') 40 236 454 42.6 14.0
Angles, shapes, etc. (TMT)

Aluminium (TMT)

Nails, screws, etc. (TMT)

GDP/capita (T.B.8/) 4,127 4,861 6,208 3.3 5.0
Construction/capita CT.B.EI) 239 203 351 -3.2 11.6

Building materials production:
(per thousand inhabitants)
Plywood (CM) 1.3 1.2 2.0 -1.2 9.2
Glass (MT) 0.9 1.0 2.8
Building bricks (Units)
Quicklime (MT)
Cement (MI) 72.2 95.0 113 .6 5.6 3.9
Asbestos and cement urticles (MT)
Concrete blocks (M)
Crude steel, ingots (M) 1.1 5.6 9.6 38.7 11.3
Angles, shapes, etc. (MT)
Aluminium (MT)
Nails, screws, etc. (MT)

a/ T.B. = Thai Baht at constant 1972 prices.

Abbreviations and sector ISIC codes*

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMI - thousand metric tons,

1SIC 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 (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.1. Major world Lraders in glass, 1981 (runked by
perccentage of world trade volume, measured in

thousands of $us)

SITC 664 (Rev.l) Value Percentage
Major importers

world 3,763,923 100.00
Germany, Federal Republic of 405,694 10.78
France 301,783 8.02
United States 274,533 1.29
United Kingdom 236,658 6.29
Netherlands 232,622 6.18
Saudi Arabia 196,947 5.23
ltaly 183,261 4.87
Canada 166,437 4.42
Belgium 112,828 3.00
Switzerland 95,487 2.54
Japan 81,415 2.16
Sweden 79,395 2.11
Austria 69,341 1.84
Republic of Korea 64,356 1.71
Norway 59,413 1.58
Siagapore 57,983 1.54
ong Kong 57,002 1.51
Australia 56,147 1.49
Denmark 51,716 1.37
Brazil 48,040 1.28
Subtotal: 2,831,058 75.21
Major exporters

World 3,387,747 100.00
United States 587,511 17.34
Germany, Federal Republic of 526,689 15.55
Belgium 467,995 13.81
France 310,457 9.16
Japan 26,674 7.90
Italy 258,608 7.63
United Kingdom 231,481 6.83
Netherlands 130,185 3.84
Sweden 94,183 2.78
Finland 70,374 2.08
Spain 67,750 2.00
Mexico 47,582 1.40
Denmark 42,887 1.27
Turkey 25,588 0.78
Brazil 21,822 0.64
Republic of Korea 21,793 0.64
Auslris 20,622 0.61
Switzerland 19,728 0.58
Singapore 18,079 0.93
Acgentina 16,230 0.48
Ireland 15,281 0.45
Soulh Africa 12,100 0.36
Subtotal: 3,275,619 96.70

Source: United Nations, Yesrbook of Internaticnal Trade

Statistics 1981, New York.
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Table B.2. Major world traders in clay, refraclory building
products, 1981 (ranked by percentage of world trade
volume, mecasured in Lhousands of $US)

SITC 662 (Rev.l) Value Percentage

Major_importers

World 4,091,826 100.00
Germany, Federal Republic of 541,677 13.24
France 534,335 13.06
United States 272,993 6.67
SoulLh Africa 239,340 5.85
Belgium 189,608 4.63
Canada 150,113 3.67
Italy 120,900 2.5
Austris 115,154 2.81
Australia 105,147 2.57
Netherlands 104,425 2.55
Switzerland 98,692 2.41
United Kingdom 95,539 2.33
Brazil 93,952 2.30
Singapore 74,212 1.82
Hong Kong 73,682 1.80
Libya 68,774 1.68
Argentina 65,799 1.61
Venezuela 54,748 1.34
Indonesia 52,656 1.29
Sweden ___50,359 1.23
Subtotal: 3,102,165 75.81
Major exporters

World 4,011,958 100.00
Italy 1,198,282 29.87
Gernany, Federal Republic of 678,395 16.91
Japan 342,903 8.55
France 272,881 6.80
United States 247,002 6.16
Spein 224,941 5.61
United Kingdom 176,856 4.41
Austria 175,694 4.38
Netherlands 151,727 3.78
Belgium 68,387 1.70
Brazil 58,464 1.46
Yugoslavia 49,255 1.23
Republic of Korea 35,682 0.89
Sweden 35,037 0.87
Mcxico 32,960 0.82
Canada 25,584 0.64
Switzerland 23,659 0.59
lreland 23,036 0.57
Greece 22,243 0.55
Denmark 22,112 0.55
Singapore 14,512 0.36
Portugsl —13.976 0.35
Subtotal: 3,893,588 97.05

Source: United Nations, Yearbook of Internstionsl Trade
Statistics 1981, New York.
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Major world Lraders in iron and steel bars, rods,
etc., 1981 (ranked by percentage of world trade volume,

measured in thousands of $US)

SITC 673 (Rev.1l) Value Percentage
Major importers

Werld 13,136,819 100.00
United States 1,907,310 14.52
Germany, Federal Republic of 1,454,593 11.07
France 902,916 6.87
Saudi Arabia $4],465 4.88
Netherlands 430,340 3.28
Iran 387,527 2.95
United Kingdom 378,079 2.88
Italy 337,556 2.57
Canada 334,889 2.55
Belgium 327,340 2.49
flong Kong 322,678 2.46
Iraq 281,260 2.14
India 268,131 2.04
Switzerland 265,975 2.02
Egypt 252,548 1.92
Nigeria 240,770 1.83
Singspore 232,276 1.77
Algeris 227,065 1.73
Malaysia 224,624 1.71
Republic of Korea 219,748 1.67
Subtotal: 9,637,090 73.36
Major exporters

wWorld 12,055,653 100.00
Japan 2,354,298 21.19
Germany, Federal Republic of 1,537,094 12.75
Belgium 1,186,865 9.84
France 1,155,633 9.59
1taly 1,001,771¢ 8.31
Spain 923,889 7.66
United Kingdom 539,136 4.47
Sweden 417,502 3.46
Canada 387,485 j.21
United States 356,145 2.95
Austria 302,802 2.51
Republic of Korea 290,382 2.41
8razil 198,369 1.65
Netherlands 179,241 1.49
South Africa 120,888 1.00
Switzerland 106,164 0.88
Zimbabwe 93,994 0.78
Qatar 79,109 0.66
Norway 75,539 0.63
Finland 69,159 0.57
Australia 59,169 0.49
Yugosalvia 51,219 0.42
Subtotal: 11,685,861 96.92

Source: United Nations, Yearbook of [ntcrnational Trade

Statistics 1

981, New York.
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Table B.4. Major world traders in iron and steel universals,
pla'es and sheets, 1981 (ranked by percentage of world
trade volume, measured in thousands of 3$US)

SITC 674 (Rev.1l) Value Percentege

Major importers

world 18,678,068 100.00
United States 3,119,083 16.70
Germany, Federal Republic of 1,546,688 8.28
France 1,167,082 6.25
Canada 746,912 4.00
United Kingdom 727,998 3.90
Italy 662,874 3.55
India 620,203 3.32
Mexico 481,490 2.58
1ndonesia 469,178 2.51
Netherlands 459,502 2.46
Nigeria 424,950 2.28
Sweden 362,339 1.94
Singapore 355,962 1.91
Iran 353,010 1.89
Yugoslavia 328,973 1.76
Denmark 320,075 1.71
Malaysia 317,094 1.70
Switzerland 308,763 1.65
Thailand 297,991 1.60
Belgium 297,105 1.59
Subtotal: 13,367,272 71.58
Major exporters

World 17,930,647 100.00
Japan 4,989,417 27.83
Cermany, Federal Republic of 2,936,194 16.38
Belgium 2,021,265 11.27
France 1,637,806 9.13
Italy 763,692 4.26
Netherlands 711,217 3.97
Uniled States 667,004 3.72
Republic of Korea 564,354 3.15
Austria 545,917 3.04
Sweden 446,580 2.49
Canada 430,297 2.40
United Kingdom 407,454 2.27
Spain 352,370 1.97
¥Finland 282,304 1.57
Australia 263,846 1.47
Brazil 239,818 1.24
South Africa 141,657 0.79
benmark 114,267 0.64
Norway 13,227 0.41
Singapore 12,547 0.40
Venczuela 39,492 0.22
Philippines 31,407 0.18
Subtotal: 17,732,127 98.90

Source: United Nations, Ycarbook of Intcrnational Trade
StatisLics 1981, New York.
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Table C.1. Building materials - product coverage
A. Product groups (SITC Rev. 2)
1. Articles of wood
247 Other wood in the rough, or roughly squared
248 Wood, simply worked and railway sleepecs of wood
634 Veneers, plywood, improved or reconstituted wood, worked
635.3 Builders' carptentry and joinery
641.6 Fibre building board of wood or other vegetable material
2. Miaersl products
273 Stone, sand and gravel
661 wime, cement and fabricated construction materials
662 Clay and refractory construction matecials
3. Glass
664.4 Cast, rolled, drawn or blown glass, in rectangle., ground/polished
664.5 Cact or rolled glass, unworked, in rectangles, unworked
664.6 Bricks, tiles, slabs, paving blccks, squares, etc. of glass
664.91 Cast, rclled, dcawn or blown glass, shaped and worked; leaded lights
4. Paints
533.4 Vacrnishess and lacquers, distempers, paints, enamels, dyes, etc.
533.51 Prepared pigments, opacifiers, colours, enamels and glazes, etc.
533.54 Glaziers' putty, fillings, surface preparations, mastics, etc.
5. Metel products
672 Ingots and other primary forqs of iron or steel
673.3 Angles, shapes and sections and sheet piling of iron and steel
674 Universals, plates and sheets of iron and steel
676 Rails and railway track construction materials of iron and steel
678 Tubes, pipes and fittings of iron and steel
682.25 Tubes and pipes and hollov bars of copper
682.26 Tube and pipc fittings of copper
684.21 Bars, rods, angles, shapes and sections of wrought aluminium and wire
684.22 Plates, sheets and strip of wrought aluminium
684.25 Tubes, pipes and blanks, hollow bars of aluminium
684.26 Tube and pipe fittings of aluminium
691 Structures and parts of iron and steel, plates, strip, rods, angles,
etc.
694 Naeils, screws, nuts, bolts, rivets, etc. of iron, steel or copper
6. Equipment
723 Civil engineering/contractors’ plant, equipment and parts
773 Equipment for distributing electricity
812 Sanitary, plumbing, heatding and lighting fixtures and filtings
B. Factor intensity groups
1. Resource based producls: SITC 247, 248, 634, 635.3, 641.6, 682.25,
682.26, 684.21, 684.22, 684.25, 684.26
2. Labour-intensive products: SITC 662, 691, 723, 813
3. Cspital-intensive products: SITC 533, 661, 664.4, 664.5, 664.6, 672,

'673.3, 674,.676, 678, 694, 773
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A-1400 Vienna, Austria
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QUESTIONNATIRE

uilding materials industry in developing countries:

An analytical appraisal

(please check appropriate box)

yes no
(1) Were the data contained in the study useful? ;:7 1:7
(2) Was the analysis sound? 17 17
(3) Was the information provided new? £:7 L:T
(4) Did you agree with the conclusion? £:7 1:7
(5) Did you find the recommendations sound? L:T L:_
(6) Were the format and style easy to read? L:7 1:7
{7) Do you wish to be put on our documents . __
mailing list? [/ 1/
I1f yes, please specify
subjects of interest
(8) Do you wish to receive the latest list 1:7 [:7
of documents prepared by the Division
for Industrial Studies?
(9) Any other comments?
Name:
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Institution:
(please zive full adress) sesecccsvosessssosecsscesscrnsses

Date:
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Table A.7. GDP, coustruction and building materials production, Mexico, 1970-1980

Average amnual growth

rate (per cent)

1970 1975 1980 1970-75 1975-80
Population (in thousands) 50,695 60,145 71,911 3.5 3.6
GD! (millions of M.P.3/) 444,271 609,976 841,855 6.5 6.6
Construction (millions of M.P.&/) 23,530 32,792 46 ,379 6.9 7.2
Building materials production:
Plywod (TCM) 96 110 254 2.8 18.2
Giass (TMT) 82 121 159 8.1 5.6
Building bricks of clay (MJ)
Quicklime (TMI') 4,354
Cement (TMT) 71,267 11,200 16 ,398 9.0 7.9
Asbestos and cement articles (TMT) 303 423 6.9
Concrete blocks (TMT)
Crude steel, ingots (TMI') 3,831 5,176 6,981 6.2 6.2
Angles, shapes, etc. (TMT) 387 554 679 1.4 4.2
Aluminium (TMT) 34 40 43 3.3 1.3
Nails, screws, etc. (TMT)
GDP/capita (M.P.8/) 8,764 10,142 11,707 3.0 2.9
Construction/capita (M.P 2/ 464 545 645 3.3 3.4
Building materials production:
(per thousand i1nhabitants)
Plywood (CM) 1.9 1.8 3.5  -0.6 14 .0
Glass (MT) 1.6 2.0 2.2 4.4 1.9
Building bricks (Units)
Quicklime (M) 60.6
Cement (MT) 143 .4 186 .2 228 .0 5.4 4.1
Asbestos and cement articles (M) 5.1 5.9 3.1
Concrete blocks (MT)
Crude steel, ingots (ML) 75.6 86.1 97.1 2.6 2.4
Angles, shapes, etc. (MT) 7.6 9.2 9.4 3.8 0.5
Aluminium (M) 0.7 0.7 0.6 - -2.2

Nails, screws, etc. (MT)

a/ M.P. = Mexican Pesos at constant 1970 prices.

Abbreviations and sector 1SIC codes:

Production in units as follows: CM - cubic meters, SM - square meters,
MT - metric tones, TCM - thousand cubic meters, TSM - thousand square meters,
MU - million units, TMT - thousand metric tons.

1SIC based codes:. plywood-331116 glass-362001¢ duilding bricks-369101;
quicklime=369201; cement-369204°, asbestos and cement articles-369901;
concrete blocks-369910¢ crude steel, ingots-371019; angles, etc.-371035;
aluminium-3720229 nails, etc.-381913.

Sources: United Nations, Statistical Yearbook 1381 (Population); United
Nations, Yearbook of National Accounts 1981 (GDP, Construction); United Nations,

Yearbook of Industrial Statistics 1979 and 1981 (Buildinz materisls production),
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