
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 

... 

I 11-51-E 
United Nations Industrial Development Organization 

Interregional Expert Group Meeting 
on Building Materials Industry 
for Africa and Asia * 

Nairobi, Kenya 
20-23 November 1989 

AN OVERVIEW OF THE BUILDING MATERIALS INDUSTRY 
IN AFRICA AND ASIA 

Background Paper** 

Prepared by 

F. M. Iqbal 
UNIDO Consultant 

Distr. 
LNITED 

ID/WC: .496/2 (SPEC.) 
5 September 1989 

ORIGI~AL: ENC:LISH 

• * Organized by UNIDO in cooperation with UNCHS (Habitat). 
** The views expressed in this document are those of the author and do not 
necessar!ly reflect the vievs of the Secretariat of UNIDO. Mention of firm 
name and commercial products does not imply the endorsement of UNIDO. 
This document has not been edited. 



I. 

- 2 -

LIST OF CONTENTS 

Building and Construction Trends 

1.1. 
1.2. 
1.3. 

Sources of demand 
Role and significance of various sectors of demand 
Econ011ic significance of building and construction 

II. Building Materials demand (by country) 

A. Cement 
B. Cement based products 
C. Sand.and gravel 
D. Lime 
E. Clay products 
F. Sanitary ware and ceramic tiles 
G. Iron and steel products 
B. Wood and wood products 
I. Thermoplastics 
J. .Sheet glass 
I:. Paints 
L. Other products 

III. Outline of the Building Materials Industry (by co1Dltry) 

A. Cement 
B. Cement basei products 
C. Sand and gravel 
D. Lime 
E. Clay products 
F. Sanitary ware and ceramic tiles 
G. Iron and steel products 
B. Wood and wood products 
I. Thermoplastics 
J. Sheet glass 
~. Paints 
L. Other products 

5 

5 
7 
8 

9 

10 
17 
20 
22 
24 
26 
28 
3.l 
34 
36 
38 
40 

41 

41 
45 
47 
47 
48 
50 
52 
54 
56 
58 
59 
61 

IV. Inatitutional Frame and Relationship of Public and PriTate Sector 61 

Egypt 
lthiOFia 
~enya 

Tanzania 
Paltbtan 
India 
Thailand 
Philippines 

.... 

62 
62 
63 
63 
64 
64 
65 
65 

• 

• 

• 



- 3 -

l!ll 

• v. Role and Significance of Fonaal and Informal S@ctors 66 

Egypt 67 .. Ethiopia 67 
Kenya 68 
Tanzania 68 
Pakistan 68 
India 68 
Thailand 69 
Philippines 69 

VI. Major Problems/Constraints 70 

Egypt 73 
Ethropia 74 
Kenya 74 
Tanzania 75 
Pakistan 76 
India 76 
Thailand 77 
Philippines 78 

VII. Findings, Conclusions and, Rec011mendations 79 

- 'findings 80 
- Conclusions 81 
- Recomendations 85 

• 



- 4 -

LIST OF AJU!EXES 

ANNEX I: Tables 
Pue 

1. ULEVAIT IJmICAIQRS fgR VillOUS COMPOKENTS 
OF CQNSUUctlOR 

Egypt 1.1 87 
Ethiopia 1.2 88 
Kenya 1.3 89 
Tanzania 1.4 90 
- Other relevant indicators 1.4.a 91 
Pakistan 1.5 92 
India 1.6 93 
Thailand 1.7 94 
Philippines 1.8 95 

ANNEX II: Tables 

2. REW BUILDING CONSTRUCTION AQTHORIZEQ 

Ethiopia 2.2 96 
ICenya 2.3 97 
India 2.6 98 
Thailand 2.7 99 
Philippines 2.8 100 

ANNEX III: Tables 

3. CONSTRUCIIOR Ift'DUSTRY IftJ)ICATORS 

Egypt 3.1 101 
- Population 3.1.a 102 
Ethiopia 3.2. 103 
- Population 3.2.a 104 
Xenya 3.3 105 
- Population 3.3.a 106 
Tanzania 3.4 107 
- Population 3.4.a 108 
Paltiatan 3.5 109 
India 3.6 110 
Thailand 3.7 111 • 
Philippines 3.8 112 

• AmX IV: List of peraona met 113 

Al'IREX ~: Tenas of reference 121 



• 

• 

- 5 -

I. BUlLDlftG Alm COl!SDUCTIOR TRENDS 

1.1. SQURC£S or DEllAID 

It may be very useful to outline the various sources of demand and their 
component se111ents for the building and construction in the milieu of the 
economic and social dev~lopment sectors. Suffice it might to list these at 
this juncture: 

BOUSil!G 

Single or aultl-faaily 
Low, aiddle or high cost 
Rural or urban 
(Design aspects due to life styles, economic, geographical 
... r envirollllental aspects) 

PUBLIC BUILDil!GS 

- Educational 

Schools, primary, secondary, tertiary 
Vocational and technical 
Professional and higher learning institutions 

- Health 

Hospitals and dispensaries 
Specialized health establishments 

- Others 

Governaent offices general 
Post offices 
Sports COllPlexes 
Cultural/arts comple1Ce& 

COllmlCIAL 

Office buildings 
Warehouse• 
Industrial buildings 
Botela 
Others such as shopping complexes/centres 
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IIFRASTRUCTUll 

loads, various types 
Bridges/culverts various types 
Irrigation (vater resources) 

- Dams 
- Canals 
- Channels 

Ports 
- Air 
- Sea 

Water (human and industrial consumption) 
- Dams 
- Treatment 
- Distribution 
- Recycling (recovery) 

Electricity 
- Genention 
- Transmission 
- Distribution 

Sanitation and drainage 
- Household 
- Coaaercial 

Infol'llation/Coaaunications 
- Radio broadcastlng 
- Television brcadcasting 
- Telephone communication 
- Other informatics 

Transpo!t 
- Railroad 
- Waterways 
- Bus and truck terminals 

The above is obviously presented to outline the true perspectives of the 
aubject vhich ahould guide the thinking towards the entirety of the aector 
even when information on aany or aoat of tbeae were not available. This vould 
be found ~treaely ai&nificant in the identification of the particular issues 
or probleas, and, of coursr., the planning of the directions of development 
and/or proaotion. particularly with respect to the construction and building 
material•. 

• 

• 
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1.2. ROLE ARD SIGWIFICABCE OF VARIOUS SECTQRS OF DEMAND 

In view of the obvious difficulty in obtaining uniform and direct 
information as to the trends in buildi:ig and construction industry from 
various countries for various COllJ>Onent segJ1ents, while recognizing its 
singular iaportance for the subject (its contribution to the GDP and total 
capital formation ranges froa 4 to 10 per cent, and 40 to 60 per cent 
respectively), ve have chosen to rather passively review an array of 
statistics which would throw adequate light on the trends in building and 
construction activities in the required COllJ>Onents of the econ011ic and social 
sectors: 

These are provided in the tables for the countries surveyed in Africa and 
Asia. A brief sU11111ary is presented h~rebelov: 

In ~ all other cOllponenta of construction de11and such as physical 
infrastructure (railways and roads), social services infrastructure 
(education, health) and others such as tourism have grown by about 30 to 
50 per cent during the past ten to fifteen years, while the housing c1Dd 
c011111ercial building construction seems to have grown by over 600 per cent over 
the same period. 

In ITBIOPIA the education infrastructure appears to have grown by 100 per 
cent, the health by about 30 per cent, tourism by about 40 per cent, transport 
and COlllDUDications by about 60 per eent during the last ten years whereas the 
housing and co1111ercial buildings only by about 24 per cent during the same 
period (by numbers). More details may be found from the table shoving new 
building construction authorized. 

In ~ the education infrastructure appears to have grown by about 
60 per cent, the health by about 70 per cent, the transport by about 30 per 
cent, the tourism by about 25 per cent, during the past decade. The 
construction of housing and commercial buildings had registered a boom shoving 
an increase of about 140 per cent between 1976 and 1980 but have since 
declined by over 100 per cent by 1985. More deta'ls may be seen in the table 
shoving new building construction authorized and completed during the period 
1977-1985. 

In the case of TAl!ZAllA the statistics appears to be confusing. The 
1eneral indications seem to point that the trends have been incouaistant and 
11Uch of the construction appears to have been in the Qovernaent and parastatal 
sectors. Tvo tables are provided, one indicating U1' statistics and the other 
Qovernaent statistics. 

P.AglSTAlf registered a arovth of about 60 per cent in road construction, 
about 90 per cent in telegraph offices, about 25 per cent in post offices, 
about 20 per cent in health eatablisbmenta, while about 50 per cent in 
education infrastructure • 

In 11JUA there vas a arovth of about 50 to 70 per cent i~ the health 
estftblisbllents, about 5 per cent in education and about 10 per cent in the 
trans~~r' and c0111DUDlcation infrastructure, v"nile about 60 per cent in tht 
residential and non-residential buildinas completed during 1979-85 and about 
30 per cent in those authorized. 
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THAILAND has registered a growth of about 65 per cent in transport, over 
250 per cent in travel/tourisa, about 15 per cent in education, and, about 33 
per cent in health physical infrastructure between 1977 and 1986. Rousing and 
coaaercial building construction grew by only about 10 per cent during this 
period. llore details are provided in the table shoving nev construction 
authorized since then. BoveTer, thailand has witnessed a housing construction 
boOll for the past fev years especially in Bangitok Metropolitan Region (BMR) 
where 53.353 1Dlits were built in 1987 and 67.451 in 1988 while the demand vas 
about 50.000 1Dlits. there has been a trend towards high rise condominiums. 
Sl.xtysl.x such nev projects were 1Dldertalten in 1988 and 150 have been taken up 
during the first three months of 1989. 

the PUILIPPIRES have seen its transport physical infrastructure grew by 
about 35 per cent, travel and tourl- by about 50 per cent, education by about 
5 per cent and health by about a per cent during thia period. The housing and 
commercial building construction had gained by about 40 per cent between 1977 
and 1983 when it slumped by abaost 60 per cent between then and 1985. More 
details are provided in the table shoving nev construction authorized. The 
construction actlvltles have again picked up after 1986 and the country ls 
facing booming conditions. 

1.3. ECONOMIC SIGBIFICARCE OF THE BUILDING ARD CORStRUCTIOR SECTOR 

The tables in Annex I would help to determine the relative economic 
significance of the building and construction sector in general and have the 
significance of the building and construction materials industry with respect 
to its products and other key parameters, with particular reference to 
low-cost building materials. 

At various points assessments have been indicated by several national 
authorities of the overvheJ.Ating demand in the informal sector ranging from 60 
to 90 per cent. The tables indicating the urban percentages of population in 
the surveyed co~.1trles appear to corroborate very closely with t4at. It is 
also clear that the statistics pertaining to the informal aector is not 
available from any source and neither does this generally get reflected in the 
planning process. 

A brief a1m11&ry is provided here below: 

In ~ the conatructlon re,reaent• about 5 per cent of the total GDP and 
the 1roa• capital foraation baa risen froa LI 1.138 ailllon in 1977 to 
LI 10.270 million by 1986. The country ha• always been C011Paratively highly 
urbanized and its urban population represent• 46.88 per cent of the total 
indicating a comparatively ... 11 infor9al sector. 

In ITRIOPIA the building and construction constitutes about 4 per cent of 
the GDP and the grosa capital formation has risen frOll 606 ailllon Birr in 
1976 to 1.040 million Birr• in 1985. the urban population i• only about 

11.60 per cent of the total indicating a large infor9al sector. 

In 11J!XA the construction and building sector ha• constituted about 5.Z to 
S.5 per cent of the total GDP and it• cross capital formation ha• rlaen from 
290 million l:Sh In 1976 to 848 million lbs In 1~85. The ratio of urban 
population la indicated at 19.70 per cent indicating a still large informal 
sector. 

• 

• 

• 
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In TARZAlflA the construction sector appears to be rather amall and 
regressive as it has declined from only about 3.5 per cent to about 1.9 per 
cent of the GDP while the gross capital formation has risen from 
4.456 million TSh in 1976 to 12.141 aillion TSh in 1985. The urban population 
stands at 22.30 per cent indicating a still large informal sector. 

In FAKISTAJI the construction sector has grown frOll about 5 per cent of the 
total GDP in 1977 to about 14 per cent in 1987. The urban population stands 
at 28.3 per cent still indicating a aizably large informal sector. Rew 
construction and capital repairs have increased from 19.402 million PRs in 
1979 to 37.849 million PRS in 1984, residential and non-residential buildings 
comprising 56 per cent in 1979 and 61 per cent in 1984. 

In IRDIA the construction sector hab remained somewhat stable at around 
5 per cent of the GDP and has slightly declined from 5 per cent in 1977 to 
4.6 per cent in 1986. The total value of construction put in place has, 
however, increased from 131.690 million Rs in 1979 to 340.100 million Rs in 
1985 of which residential and non-residential buildings comprised 83 per cent 
in 1979 and 82 per cent in 1985. The urban population stands at 23.3 per cent 
indicating still large size of the informal sector. 

In ?HAii.ARD the contribution of construction to the total GDP was at 
4.9 per cent in 1977 and has moved to 5 per cent in 1987. The value of 

construction put in place, however, has increased from 64.413 million Baht in 
1979 to 125.0T~· million Baht in 1985, residential and non-residential 
construction comprising 74 per cent of it in 1979 and only 57 per cent in 
1985. The urban population stands at 37 per cent indicating a sizable 
informal sector. 

In the rHILIPPil!ES the contribution of construction to the total GDP was 
at 7.3 per cent in 1977 and 5.8 per cent in 1984 while only 3.6 per cent in 
1987. The value of construction put in place has, however, increased from 
727 million pesos in 1979 to 13.393 million pesos in 1984. The urban 
population is 17 per cent of the total which implies a vast informal sector. 

II. BVILDiftG MADRIALS DEMABJ) 

It is to be noted at the outset that the very nature of the demand for the 
bnilding .. teriala la derived froa the d91811d for building and construction 
for the other economic, aocial and infrastructure aectors of the economy. In 
that reapect it la a direct f1111ction of activity in thoae aectora of the 
economy. 

It la also to be noted that evm vtlen the typology of building materials 
aay remain aiailar for the varioua end-uae conatruction, their nature and 
apecificationa .. Y greatly vary in accordance with the characteriatica and 
particular attribute• required of the atructurea and function• theae were to 
perform, and, the aodea, aethoda and deaigna that were to be adopted for them. 

It ia, therefore, obvious that the aubject, while of iamens~ importance 
and aignificance to the economic and social development (and to induatrial 
development) it doea not lend itaelf to a aimple treatment, yet a aimplified 
overview ia dictated by the very nature of the atudy. 
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In the previous chapter, while reviewing the trends in the building and 
construction field, an effort ls made to indicate the typology of the major 
basic demand segments for the various building and construction sectors 
required by the different economic and social areas. It would, therefore, 
suffice to review the subject from the standpoint of the various main building 
and construction materials. 

A. CEMERT 

the consumption of cement for the period 1978-88 and a forecast of its 
supply and demand for the period 1987/88 to 1991/92 are provided in the 
following tables: 

TABLE A - 1 

(1) Cement Consumption in Egypt 

(QUARTITY IR THOUSAND TORS) 

Years Production Sales Import 

1978 3.076 3.077 952 
1979 2.951 2.951 1.822 

Jan-June 80 1.454 1.455 1.009 
80/81 3.452 3.438 5.820 
81/82 3.630 3.639 6.954 
82/83 3.794 3.776 6.678 
83/84 4.600 4.465 8.490 
84/85 5.275 5.190 8.700 
85/86 7.606 7.374 9.241 
86/87 10.217 .a.'J.297 5.336 
87/88 12.117 12.193 3.377 

Export 

10 
3 
1 
2 
2 

Local 
Consumption 

4.019 
4.770 
2.463 
9.256 

10.591 
10.454 
12.955 
13.890 
16.615 
15.633 
15.570 

Source: Building Materials Organization - Ministry of Housing and 
Reconstruction 

• 

.. 
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TABLE A - 1 

(ii) [orecast ot Cement Supplx and ~emand in IJlYDt 

(QUANTITY IR THOUS.ARD TONS) 

Years Expected Average of Expeeted 
production expected demand imports 

87/88 12.730 18.500 5.770 
88/89 14.095 19.800 5.705 
89/90 15.967 20.800 4.833 
90/91 16.995 21.700 4.705 
91/92 17.390 22.700 5.310 

(Sourc~: Building Materials Organization - Ministry of Housing and 
Reconstruction) 

ETHIOPIA 

The estimated demand for Cement for the period 1977-1986 (based on a 
consumption rate of 320 tons for every 1 million Birr of works) and its 
forecast demand for the period 1989/90 to 1994/95 is provided in the following 
tables: 

TABLE A - 2 
(i) Cement demand in Ethiopia 

(based on a consumption rate of 320 tons for evety 1 million Birr of vorks) 

in "000" tons 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 
128.0 144.0 179.0 220.8 319.6 319.6 355.8 397.9 433.7 469.0 

Source: Ministry of Construction - Dept. of Planning 

TABLE A - 2 
(11) Forecast of cement demand in Ethiopia 

in "000" tons 

1989/90 1989/90 - 1994/95 

816.0 4.827.12 

Source: Ministry of Gonstruction - Dept. of Planning 

Rote: Some disparity has been noted in the consumption and forecast 
figures which is expected to be corrected soon after recent 
efforts at rationalization of the building materials sector. 
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The consumption of cement for the period 1980-1987 is presented in 
the table below: 

TABLE A -_J 

(i) Consumption of Cement in Kenya 

in "000" tons 

1980 1981 1982 1983 1984 1985 1986 1987 

691.0 653.0 580.0 517 .0 546.5 649.0 689.7 864.0 

Source: Ministry of IndU$try - Chemicals and Minerals Division 

TABLE A - 3 

(ii) Production and ConsU!llrtion of Cement (1978-86} 

in "000" tons 

1978 1979 1980 i98! 1982 1983 1984 198S 

Prodadoa (Kalya) 
Prodatloa (ICmJ'a) .. .. 1,133·3 1,147·7 1.279-9 1,280·2 J,318·1 1,181·2 l,134·S 1,115·4 

Domestic Exportsppp 610·1 511)·2 S90·4 668-0 737·4 739·2 602-9 485-8 
Jotc:c~tatc Trade .. .. I 

From Upnda .. .. 
From Tanazar.ia 
To Uganda .. 11•8 14-0 13-1 22·3 48·1 
To Taaa.z.ania .. .. 4·3 4-9 2·J 4·3 4·7 6·8 5-6 s-6 

Nd Esdmated <:oasumptlon of E.A. Produce 
611·1 580·7 c.c.cat 523-2 637-5 749-5 442-0 531-6 619-6 

R.etair.cd Jmporu .. 0·7 O·S 0·8 0·4 1-9 0·3 

ToCll bfmalf4 CAlmumpCJoa 523·J '31• 750·3 612-6 580·7 44.l-9 531-6 6.19'9 

Source: 1987 Statistical Abstract-Central Bureau of Statistics, 
Government of Kenya 

1986"" 

U74·7 
495-6 

39·7 
JS·I 

678-6 

O·S 

679·1 

Rote: In view of Kenya being a significant exporter of cement no 
attempt was noted with respect to demand forecasts for coming 
years. 

• 
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TANZANIA 

The consumption production and imports uf cement for the period 1951-85 is 
depicted by the followiaig series reproduced from the "Selected Statistical 

~ Series' published by the UiT Bureau of Statis~ics (Ministry of Finance, 
Economic Affairs and Planning) in June 1987 along with a detailed table of 
production and imports for the period 1970-84 reproduced from the Statistical 
Abstact published in February 1986. 

Consumption of cement 

Estimated consumption of cement 

(Index 1951 = 100) 
'~0 ~~~~~~~--~--~~~-

400 

l~O 

JOO 

HO 

200 

1~0 

l(IU 

'°1 
51 

t \ i ! I C I i I i I i f I I 

'"· ! \ Rcccia~d 
f t lapocu 
f • 

' • • . 
.... ~ . ............ .- '· - ' ....... · ......... ; 

H 5S S7 S9 61 63 6S 67 6q 71 73 7S 77 79 81 83 8S 

Up to 1965 Tanzania was not producing any cement. All the cement consumed 
up to that time was being imported. The supply of cement remained fairly 
stable over the period 1951~1963. The average supply and therefore 
consumption over that period was about 116,000 tons. The consumption of 
cement increased rapidly over the period 1964-1972. In 1972 the quantity 
supplied was about 452,000 tons which is about 4 times the 1950s level. The 
supply of cement dropped over the period 1973-1982 to an average of 341,000 
tons annually. The supply started rising again in 1984 and the record supply 
was that of 1985 at 470,000 tons. 

JSO 

JOO 

2SO 

200 

ISO 

100 

so 

IJnportation and local production 
of cement (Index 1967 = 100) on the whole importation of cement has 

dropped. The average quantity imported 
per year for the period 1951-1963 was 
116.000 tons while for the period 

• .. , ·. ' ~ • c , ' . . 
• • • • 
' . 
' 

troductloO 

P ... talnt'd Z 
"· tcports 4 . . . ·· ....... "' . • • ._..... . .. 

•• .. " 'V 

67 69 1 I 73 7S 11 79 81 83 8S 

1973-1984 the importation was at the 
level of 54.000 tons. But even with such 
low levels of importation the country had 
by 1985 attained self-sufficiency in this 
important commodity • 



YEAR 

1970 

1971 

1972 

19 73 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

PRODUCTION AND 1"fPORTATION OF CEMENT 

I FROM I TO I I RETAINED IMPORTS KENYA AND UGANDA KENYA AND UGANDA EXPORTS PRODUCTION 

17206 USJ 74 -
115260 140564 -
165826 60600 1801 

72264 10920 -
2?060 37553 30 

18684 38359 -
31204 27217 9 

54784 - -
73242 - -
48365 - -
29935 - -
49325 - -
22131 - -
41476 - -
21000 - -

Source: Statistical Abstract - Rureou of Stntistics, 
Government of T<ln1oni:1, Feb. 1936 

2266 176826 

5084 17759~ 

9990 236955 

1114? 314002 

- 296400 

- 266000 

1861 243639 

4139 246540 

16256 250065 

331? 29889 l 

10110 30581'1 

7750 389953 

18 776 333531 

17246 246919 

18600 368644 

--·---

(Tonne) 

TOTAL SUPPLY 

.33 ?140 

426i34 

4 51591 

386039 

J60983 

323043 

300220 

29? 145 

30 7051 

343939 

325636 

431528 

336886 

271349 

J 71044 

., 

...... 
I:'-
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PWSTAlf 

The cons1m1ption and forecast demand is presented in the table below: 

•ooo• tons 

1970-71 
1971-72 
1972-73 
1973-74 
1974-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 

Source: RESPAK Study 

2.399 
2.025 
2.192 
2.375 
2.820 
3.105 
J.058 
3.347 
3.417 
4.052 
3.774 
5.017 
4.576 
5.432 
5.428 
5.198 
6.332 
6.792 
7.046 
7.497 
a.ooo 
8.480 
9.067 

In 1981-82 the installed capacity was about 29 million tons which vent up 
to over 58.8 million tons in 1988-89. The corresponding increase in cement 
production was from 21 million to over 44 million tons. The demand and supply 
forecast for the next aeven years is depicted by the table below: 

1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 

lttiMted 
Capacitt 

58.80 
61.09 
64.30 
66.50 
70.50 
74.90 
79.09 

Estimated 
Pro4uction 

44 
49 
51 
54 
60 
63 
65 

Source: Financial Ezprets, 24 May 1989 
Building Material• Supplement 

"million tons" 
61. t • ~ipated 

.& • .aDSl 

42 
44 
48 
52 
56 
60 
65 
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TBAILAlm 

The consmaption of cement in Thailand la estiaated at 11.46 •illion tons 
per year and is ~ected to increase by 20 per cent in 1990 in line with the 
trend, 1. e. 

PHILIPPI RES 

1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 

1989 
1990 
1991 
1992 
1993 

Source: 

22 per cent increase in 1987 
19 per cent increase in 1988 
27 per cent increase in 1989 (first three aontha) 

•auun toDS• 
J>ollestic Sales/Consl!IJ)tion 

2.72 
3.52 
3.38 
3.28 
3.39 
3.54 
3.65 
3.52 
3.78 
4.40 
3.31 
2.68 
3.13 
4.44 
5.32 

"million 4Q leg bags" 
168 
193 
222 
255 
293 

Cona1111ptlon (Domestic Sales): Philippines Cement Corporation 
Forecast Deaand - Board of Investaent 

B. CINIX BASID UODVCXS 

I.n Tiev of the 1reat 11Ultitude of cement baaed produce. uaed in building 
Lid construction which are produced at varioua scales and in varioua 
locations, snmetiaes on or near the sites, no or1anized Gr comprehensive 
information could usefully be accumulated. Reither could it serve 11Uch 
practical :nd useful purpose from the industries' or aovernaents' standpoint 
to compile consumption statistic• or demand forecast• for either the 
individual products such as: cemeht concrete, cement lime, cement pozzolana, 
cement terrazzo blocks, floor tile5, roofing tiles, fencing/partitions, water 
pipfts, basins and fittinaa, sanitary ware and fittings, kitchen ware and 
fittings, or in an aggregated form. 

.. 
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It is nevertheless noted that the level of activity in this category of 
products as to their range, variety and capacity would indicate the depth and 
breadth of economic activity and enterprise in the d011estic industrial scene, 
particularly due to their nature which would lend itself to production in 
aaaller and aedium-scale enterprises. 

The available information ;.ertaining tg sOlle cement based products from 
various countries, however, i& presented below: 

Cement based building aaterials are principally produced in aaall-scale in 
the private sector due to low investment and technology requirements. Only 
four large-scale public sector factories are engaged in the production of some 
cement concrete products with available capacities as below: 

ETHIOPIA 

concrete pipes 
concrete posts 
concrete sleepers 
concrete blocks 
concrete products and crushed stone 
other concrete products 

42.000 tons 
8.000 tons 

400.000 milts 
66 1000.000 milts 

650.000 ml 
20.000 ml 

Public sector companies are the principal producers of cement concrete 
building materials even though several old small-scale produceres which had 
previously closed down have re-opened along with several new small private 
plants near the towns, besides several 111micipilaties having established their 
own production capabilities. 

The Ethiopian c~ustruction Materials Corporation which represents 
10-14 per cent of the local building materials production and consumption has 
following available capacities for these products: 

cement blocks 
cement pipes 
cement tiles 

1,700.000 pea. 
109.000 pea. 
160.000 82 

The ceaent concrete products are produced in the private sector. The 
information on the consumption or demand la not available, but the following 
would provide an indication of the size and situation of the market: 
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Cement concrete pro4ucts •anufacturers 

lumber of wanu(acturers e11Ploying workers 
over 

Products 5-19 20-49 50-99 100-199 200-499 500 

Concrete blocks 4 9 6 
Drain pipes/channels 1 
Fencing posts 1 
Concrete (Ready Rix) 1 3 
Precaat concrete elements 1 2 
Concrete pipes 3 1 3 
Grills (concrete) 1 
Flower pou 1 
Louvres 1 
Pre-stressed concrete elements 2 
Concrete roofing tiles 1 
Concrete poles 1 

Source: Directory of Industries 
- Central Bureau of Statistics 1986 

Rote: 

TABZABIA 

- Kenya Industrial Research and Development Institute 1987 

Total number of establishments may be overstated due to several 
aanufact,1ring more than one product. 

1 

1 

There are two public sector companies for the prClduction of cement 
concrete products such as bloclca and fencing poles. These are Tanzania 
Concrete Articles Ltd. (TACOKA) - a subsidiary of Rational Housing 
Corporation. and. Mangnal Prefab. Concrete - a subsidiary of Tanzania Saruji 
Corporation. Their operations have been irregular and are currently halted. 

One private factory is reportedly malting cement concrete roofing tiles. 

Some small-scale private production of cement concrete products is also 
reported. 

Ro information is available on their capacities or the de11&11d. 

Production (and apparent consuaption) of asbestos sheets i• recorded as 
below: 

1985 
1986 
1987 
1988 

3.591 tons 
1.212 tons 
2.619 tons 
1.563 tons (first tvo quarters only) 
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PilISIAB 

A large Tarlety of cement concrete products la used in the country which 
are manufactured in prl•ate sector aaall and lledl1111 COllpanies. These range 
from pre-stressed concrete roofing elements, water supply and sewerage pipes 
and poles etc. lloat of these ite11& are, howe•er, aarketed in the aurromiding 
areas only. The ltO&t well organized of these la the Asbestos Cement Pipes. 
Its production and forecast supply situation is presented here below: 

Asbestos Cement Pipes 

IllX 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

1986-87 
1987-88 
1988-89 
1989-90 
19~0-91 

1991-92 
1992-93 

Production 
Pressure Pipes 

12.100 
12.240 
9.510 
9.000 

18.80) 
16.900 
14.000 
24.000 

70.000 
78.400 
90.400 
94.500 
97.600 
97.600 
97.600 

Estimated Supply 

Source: BSPil Studies 

"Tons" 
Won-?ressure Pipes 

1.600 
2.480 
2.280 
2.440 
2.440 
2.500 
2.500 
2.500 

1.000 
8.300 
9.700 
9.700 
9.700 
9.700 
9.700 

A Yarlety of concret~ products baa become a•ailable in the paat decade or 
ao which la lnduatrlally produced and aarketed at aall, •edl1111 and large 
acale. These include aabeatoa ce11e11t aheetln&a, pipea, cellular concrete, 
concrete door and vlndov fraea, and, blocka. Their deaand and conamption 
fl1urea are hoveTer not aYallable. Other than the aabeatoa cement aheet• the 
.. rket for the remalnina products la alov to eatabllah. 
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TBAILABJ) 

A large variety of cement-baaed building aaterials has becoae popular in 
Thailand and several of them are comaerci&lly produced by large industrial 
lDldertaJdngs. 

Asbestos Cement - corrugated roofing sheets 
roofing eleaents and coaponents, jointing etc. 
ceiling sheets, 
screens 
pipes: pressure and non-pressure 
pipe joints, bends and coaponents 

Precaat Ce11ent Concrete - bloclta 
a labs 
piles 
poles 

Ready mix concrete 

roofing slabs 
pipes 

In view of the Bangkok housing/condominium construction boom prefabricated 
concrete housing elements are being introduced in the market by the largP­
industrial establishment which has employed sophisticated equipment and 
technology. 

PBILIPPiftES 

Cement-based building materials mostly co111on in the Philippines are: 

- Concrete hollow bloclta 
- Concrete pipes - non-reinforced 
- Concrete pipes - reinforced 
- Pressure pipes 
- Asbestos cement pipes 

C. SAID AID CjlAVEI. 

Ko organized information on sand and gravel with respect to thei~ 
conaumption and demand forecast vaa available in any of the visited 
countries. It vaa noted that 110at of the demand for these aanteriala vaa aet 
through ... 11-acale independent individual contractors vho collect sand and 
gravel from river beds and other sources while in aany cases crushed atones 
are used in place of natural gravel. 

The available information la presented as below: 
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Available production capacity and apparent consanptiop for Crushed stone 

crushed stone 

l!l'Ullber of large public 
sector (actories 

powdered and crushed stone 
1 
1 

Source: Building Materials Organization 
Ministry of Housing and Reconstruction 

UBIOPIA 

capacity 

408. 000 tons 
16.000 tons 

Sand, gravel, stone and red ash is collected frOll river beds :.??.d Rift 
valley and supplied to the co-operatives by the Construction Raterials Supply 
Enterprise of the Ministry of Housing and Urban Developaent besides saall 
independent transport•rs/contractors and co-operatives. 

The gravel/crushed atone is produced by a public sector enterprise of the 
Ministry of Mines besides emall independent private enterprises ~d 
llUllicipilaties. The capacity of the Ministry of Mi&es Plant is 200 tuns per 
hour. 

Sand is abundantly available locally through aaall independent 
transporters/contractors. Bo natural gravel is available but erushed 
gravel/stone is available without an~ problem. 

Th~ supply of sand and gravel Is reported to be irregular as chis is 
entirely catered by the infor11&l private individual contractors/transporters. 
There are no organized production and 911Pply of qua1·ry producu. The Ministry 
of Works .aid C01m11Dicationa have five cruahera for road work .. intenance, but 
their operationa are severely hallpered by the lack of spare parts. 

Soae open sand and gravel quarries ar~ available in the coastal reglona. 

The Bational Constructi?D Council is of the view that serious uortage and 
increaae of prices vill be faced for upcOlliD& Bi&hvay Rehabilitation and Rural 
loada Rehabilitation projects. 

PUISTAft 

Sand, gravel and atone are abundantly available throughout t~e country. 
!everal aaall companies are operatina the atone cru£hera and the collection 
and transport of sand and gravel. Transport coat to some areas havt =een 
rising •ore steeply. 
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the demand for sand and graTel la reportedly •et quite adequately albeit 
at occasiGnal increases in coats due to transport. Steel industry slags are 
being introduced as aggregates. 

TRAILARP 

The supply of sand has adequatel7 aatched the dell&Dd and ia not expected 
to cause any problea. The availability of aggregate baa been dependant upon 
the crushed atone supplied frOll a proTlnce neighbouring Bangkok which now has 
been closed for quar17lng due to enTironaental reasona. Alternative sources 
are far away which vill aalte it extreaely expensive to relocate the crushers 
and transport to Bangkok. 

PHILIPPll!ES 

1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

Production/Supply (""illion •3") 

Sand and Gravel 

11.043 
13.251 
13.273 
14.797 
15.093 
14.584 
11.144 
12.481 
13.782 
14.482 
15.216 
15.987 
16.798 
17 .649 

Rock Au.regates 

8.663 
10.502 
12.340 
14.178 
16.017 
17.298 
18.681 
20.176 
21.790 
23.534 
25.417 
27.450 
29.646 
32.018 

Source: Housing and Urban Development Coordination Council 

D. L1lll 

Llae la one of the iaportant and basic building and COD8truction .. terials 
which has gotten neglected in the llOdern era. Its production still exists 
llOatly ln the .. 11 and IHdl~acale lDduatry. Ruch of it la, hoveTer, used 
aa an lnduatrlal rav ~terlal. The available lnfor11atlon frOll the surveyed 
countries la presented •• belov: 

AVAILABLE CAPACITY CAIRtJAL/APPARW CQISVMPTIOIO 

Lime(tons) 
Lime Stone Blocka (al) 

92.500 
150.000 

Source: Building Materials Organization 



UBIOPIA 

Liae (tons) 
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DRWm 

1989/90 

612 

Source: lliniatry of Construction 

1989 

1989/90-1994/95 

3.560 

1992 1995 1998 

Liae (tons) 34.211 61.505 73.057 84.903 

Source: Ethiopian Cement Corporation 

Consumption of Lime 

1976 1977 1978 1979 1980 1981 1982 

Production (tons) 9.000 9.855 10.545 11.283 16.000 
bports (tons) 5.524 5.607 3.840 332.9 453.0 
Imports (tons) negligible ---------
Consumption (tons) 5.210 9.522 10.093 11.283 16.000 

Source: Ministry of Industry 

Lime is abundantly available in tLd country but the popularity of cement 
had subdued its use as a building material except in cement making itself or 
in rural areas for plastering by the informal sector. Total production (and 
apparent consumption) is recorded at 3.385 tons, 4.645 tons, 4.976 tons and 
2.013 tons respectively for 1985, 1986, 1987 and first two quarters of 1988. 

PWSTAI 

The uaaae of lime in Pakistan has reduced draetically so much that it now 
ia highly insignificant compared to tbat of cement in the urban construction. 
Some uaae .. Y be found in rural and informal construction. 

About five million tons of lime are reportedly produced annually in India 
(mostly in small scale traditional kilns) of which about two million tons are 
stated to be used in the building materials in rural areas in some states. 
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THAILARI> 

Some liae is used in aortar and plaster in housing construction but due to 
li•e production in only aaall traditional and cottage units it is below 
acceptable quality and artificial retarding agents (additives) are used. 

PHILIPPIBIS 

It appears that liae has never been used as a building •&terial in the 
Philippines other than as liae atone and marble. 

I. CLAY PRODUCTS 

Clay products also constitute a traditional and extensive source of 
building materials. Briclcs and tiles, however, constitute the major 
products. Available information from the visited co\Ultries is presented here 
below: 

Bricks (desert clay) 
clay bricb 

Available 
capacity 

10,000.000 bricks 
183,000.000 " 

Source: 1) Building Materials Organization 

number 
of units 

1.400 
3 

2) General Organization for Industriali~ation 

lumber of establishments employing 

Pro4uct 5-19 20-49 

Clay bricka 2 
Roofing tile• 
Slabs 
Floor tiles 
Drainage pipe 
Decorative grills 
Blocks (hollow) 1 

6 
3 

1 

1 

50-99 

1 
2 

1 

Source: 1) Directory of Industries 
2) Ministry of Industries 

100-199 200-499 

2 
2 
l 
1 
1 
1 

over 
500 

ownership and 
scale of \Dilts 

priYate/9111all 
public/large 

approx. 
capacity 

) 
) 
)35 -
)50,000.000 
)pea. 
) 
) 
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TWARIA 

In view of the scarcity of cement availability, the usage of clay bricks 
is increasing in Dar-Es-Salaam vhile these are very cOlmOn in the regions. 
Thi.? aTailable production capacity (and apparent demand) for bumt clay bricks 
is reported as follows: 

PAKISTAN 

Arusha Plant - s,000.000 bricks per year 
(currently 1Dlder trial r1Dl) 
(expected to increase to 9,000.000 bricks 
and 6,000.000 roofing tiles) 

~isarawa Plant - 20,000.000 bricks per year installed capacity 
,plant never reached 50 per cent capacity) 

Dodoma Plant - old plant currently not in operation 

Mbezi Plant - clay tiles factory by private sector 

Consumption of burnt clay bricks and estimated demand is reported as below: 

Year Consumption Year Consumption 
("million bricks") ("million bricks") 

1977-78 4.744 1985-86 9.516 
1978-79 5.268 1986-87 10.083 
1979-80 6.048 1987-88 11.147 
1980-81 6.068 1988-89 11.630 
1981-82 6.860 1989-90 12.489 
1982-83 6.184 1990-91 13.444 
1983-84 7.244 1991-92 14.355 
1984-85 8.696 1992-93 15.471 

Source: RESPAIC Study 

Clay products have been and are the most coanonly used building material 
in India. Bumt clay bricks are still very popular in urban as well as rural 
construction, and are principally produced by small-scale traditional 
methods. Their production (and apparent consumption) ia estimated at around 
500.000 million bricks per year. Quantities of clay roofing tiles and other 
products are also consumed in several regions of the country. 

TBA I LARD 

The demand for burnt clay bricks and tiles baa been on the increase in 
Thailand in line with other building materials, but these are principally 
produced in the small-scale traditional sector. Consumption estimates are not 
available. 
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PHILIPPINES 

It is reported (CIAP) that clay products are not extensively used in the 
building and construction in the Philippines except for decorative purposes. 

It is, however, understood that burnt clay bric.aes and t~les are more 
coanon in some regions of the country. 

F. SANITARY WARE ARD CIRAMIC TILES 

The consumption and demand for sanitary vare and other ceramic building 
materials such as floor and wall tiles have n~tably grown in all countries. 
The available information is presented as below: 

Product 

Sanitary ware ('000' tons) 
Ceramic tiles ('000' tons) 
Ceramic pipes ('000' ~ons) 

Demand forecast 

1988 

23.2 
10.6 

1989 

23.7 
10.6 

1990 

24.2 
10.6 

1991 

24.8 
10.6 

Source: General Organization for Industrialization 

ETHIOPIA 

Sanitary ware (mil.Birrs) 
Tiles ("00") 

Demand forecast 

1989/90 

11.64 
964.8 

Source: Ministr} of Construction 

Consumption Estimate 

Tiles 2.859 tons 

1975 1976 1977 

1989/90-1994/95 

71.75 
6.397.7 

1978 

Ceramic 

1979 

1992 

25.4 
10.6 

l98Q 

Sanitary ware (tons) 831.9 835.4 859.9 1.048.9 947.0 2.779.l 

Source: Ministry of Industry 
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Tanzania Saruji Corporation's Ceramic Plant in Morrogoro is designed to 
produce 680 tons per annum of table ware in addition to sanitary ware, but it 
had faced serious op~rating problems. Consequently aost of the requirements 
have continued to be met through imports which are presented below: 

Saniurv. Heating. Lighting fixtures (aillion T.shs.) 

1980 1981 1982 1983 1984 1985 1986 1987 

Direct imports 12 12 26 16 18 50 63 
Less Domestic exports 2 3 51 

Apparent Consumption 12 12 26 16 18 48 60 
(excluding local production) 

Source: Foreign Trade Statistics, December 1988, Government of Tanzania 

PAKISTAN 

The present installed capacity for sanitary ware production in Pakistan is 
about 17.000 tons/year for ceramic, i.000 tons/year for Duoro-Concrete and 
700 tons/year for cultured marble (another plant underway). The exports of 
sanitary ware have been estimated at arolDld 19,440 tons per year by the end of 
the Sixth Five Year Plan while an installed capacity of 24.000 tons p.a. has 
been envi~aged by that time. 

Sanitary ware is exported by India to several colDltries which implies that 
domestic production is more than sufficient to meet the local consumption. 
The combined installed capacity for the ceramic tiles and sanitary ware is 
reported at 200.000 tons per annum. 

THAILAND 

High quality sanitary ware is produced in Thailand and is also exported to 
t~e neighbouring countries. 

PHILipplftES 

High quality sanitary ware and ceramic tiles are used in the Philippines. 
Information on consumption and projected demand do not seem to have been 
a.:tempted. 
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G. IROB AlfD STEEL PRODUCTS 

The consuaption for the period 1978-87 and the forecast dauuid for the 
period 1989-93 are given in the following tables: 

1978 

RC bars 501 
Sections 129 

Total 630 

Demand 

fllt demand 2f IC ~ID! !Dd l~~tlons 
(000 tons) 

1979 1980 1981 1982 1983 1984 

762 1031 996 1359 1363 1501 
162 174 242 159 212 162 

924 1205 1238 1518 1575 1663 

Forecast of demand. local production 
and shortfall in RC bars for the period 

1989-1993 

1989 1990 1991 1992 

Local production 
Shortfall 

1890 
1400 
490 

2075 
1550 

525 

2180 
1750 

430 

2290 
1870 

420 

Source: Metallurgical Industries Corporation 

ETHIOPIA 

1985 

1560 
192 

1752 

1986 

1646 
142 

1788 

1993 

2310 
1910 

400 

Consumpticm 2f Iron and Steel Building Materials 

1987 

1622 
188 

18!0 

Product 
cooo tons> 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

Corrugated Iron 
Sheets 

Reinf orceme:ita 
Structural Steel 

8.0 9.0 11.2 13.2 16.8 20.0 22.2 24.9 27.1 29.3 
19.6 22.1 27.4 33.8 41.2 48.9 54.5 60.9 66.4 71.8 
6.4 7.2 9.0 11.0 13.4 16.0 17.8 19.9 21.7 23.5 

forecast dgand 

Re-inforcementa "000" tons 
Iron Sheets "000" m2 

Source: Minietry of Construction 

1989/90 

102 
104.2 

1989/90-1994/95 

596.5 
894.5 

.. 
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Data on the consUllption of iron and steel building .aterials products vas 
not available. Some indirect information is being presented as indicators for 
this purpose. 

Local facilities are available for the production of galvanized steel 
products, vire rods, nails and rolled steel products having installed 
capacities of 28.800 tons per annum, and, 60.000 tons per annua, 27.000 tons 
per annum, and, 296.000 tona pf'r annm respectively. The annual iaports of 
various iron and steel product~ such as vire rods, galvanized aild steel vire, 
high tensile steel core, cold rolled steel sheets, hot rolled steel sheets, 
spring steel flats, alloy steel round and hexagonal bars, channels and angles 
etc. vas reported at about 294.000 tons. 

The use of re-inforcing steel bars etc. and structural steel products has 
been noted to have registered a significant increase in viev of the 
construction of high rise buildings. 

TARZAiqA 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Steel Rolled Product~ 

Sales by Steel Rolling Mills (tons) 

19.173 
16.221 
13.436 
10.194 

6.900 
:i.1.522 
11.215 
9.880 

11.095 
3.146 (up to Feb. 1989) 

Source: Rational Development Corporation 

1985 
1986 
1987 
1988 (first 

tvo quarter.) 

Proctuction <Apparent Consmptionl '000' tons 
lolled Steel C.J, 5heets Steel Sheets and Billets 

11.30 
11.27 
9.61 
5.56 

21.67 
8.86 

16.56 
10.98 

31.40 
17.45 
25.40 
13.25 

Source: Industrial COlllOdities, Feb. 1989 (Bureau of Statistics, 
Government of Tanzania). 
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PilJSTAll 

bu: f[~UCtiOI! l•~[U Emo[U Con§Ull2~1ol!lDemand 
'000' tons 

1977-78 315.30 273.60 24.46 564.44 
1978-79 362.40 244.55 4.00 602.95 
1979-80 420.90 349.18 1.74 768.34 
1980-81 494.70 193.84 0.38 688.16 
1981-82 550.80 139.59 0.38 690.01 
1912-83 636.70 91.63 0.16 728.17 
1983-84 654.20 105.61 1.89 757.92 
1984-85 718.50 97.96 10.91 805.55 
1985-86 731. 70 101.77 11.50 821.97 
1986-87 862.00 
1987-88 909.00 
1988-89 930.00 
1989-90 968.00 
1990-91 1.011.00 
1991-92 i.os· .. oo 
1992-93 1.100.00 

Source: RESP.AK Study 

ma 
Separate information on the consumption of construction steel is not 

available, but it is indicated to be satisfied by the domestic production of 
about 15-16 •illion tons per annum. 

THAILAID 

The consumption demand is stated to be aro1Dld 1.4 million tons per annum. 
About 30 per cent of it is met through imports. Tbe Consumption is 
anticipated to increase at the rate of about 12 per cent. 

J>llILIRIQS 

1980 
1911 
1912 
1913 
1914 
1985 
1916 
1987 
1988 
1989 
1990 
1991 
1992 

Flat SteellG.I. Sheet• 

343 
252 
311 
460 
321 
256 
341 

•ooo• tons 
B1rt/lod1 

437.50 
437.50 
437.50 
500.00 
200.00 
125.00 
225.00 

(G.I. Sheeta only) -
35 .. 371 
38 .. 395 
40 .. 416 
43 .. 440 
46 .. 464 

Source: Bouaing and Urban' Development Coordination Council 
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B. WOOD AID WOOD PRODUCJS 

Available Appual Capacity 

Fibre board 
Wood products L E 
Wooden vindovs + doors 

6.000 tons 
500.000 
80.000 lDlita 

Source: Building Materials Organization 

mIOPIA 

Consumption 

1977 1978 1979 1980 1981 1982 1983 

Wood "000" 32.8 36.9 45.9 56.6 68.9 81.9 91.2 
Plywood "000" 2.1 2.4 3.0 3.7 4.4 5.3 5.9 

Source: Ministry of Construction 

Demand forecast 

1984 1985 

102.0 111.1 
6.6 1.2 

1980/90 1989/90-1994/95 

Lumber "00"m3 
Plywood "00"m2 

204 
244.8 

Source: Ministry of Construction 

1.201.8 
1.440.9 

!!umber of estlbli8bments emploYin& 

over 

1986 

120.2 
7.8 

ProcSucts 5-19 20-49 50-90 100-199 200-499 500 capacity 

Sav milla 103 45 7 3 2 
Windova, Doora, rr .. ea 7 8 6 1 
Prefabricated Bouaing 3 1 5 2 1 
Tiaber Molding• 3 1 
Joinery 3 
Fencing/Po lea 2 1 
Flooring 1 
Blc.ck Board 1 1 2 1 
Jlardboard 1 
Plywood 1 1 
Laminated Roofing 1 
Wall board 1 
Fibre board 
Chlpboud 1 1 

Source: Directory of lnduatriea 



Sawn tiaber 
Particle board 

- l2 -

Consumption estillates 

89.1 ail. sq.ft (aainly for tea chests) 
about 6.000 tons (furniture, partitions and ceilings) 

The Tanzan!sn Wood Industries Corporation haa fifteen saw aills and seven 
wood products factories with following production capacities and actual 
production: 

Installed Capacity 

Sawn Timber 
Bard Board 
Chip Board 
Plywood 
Doors/Windows, ) 

Transmission poles) 

100.000 al 
8.000 tons 
7.000 tons 
7.000 a2 
as needed 

A~utal Production/Apparent 
Cons1111ption 

79.000 al 
5.800 tons 
5.000 tons 
2.500 al 
as needed 

Source: Tanzanian Wood Industries Corporation 

Sawn Timber {'OOO'al 
Plywood (m2) 
Hardboard (tons) 
Chip Board(tona) 

52.21 
1.589.40 
l.5l5.00 
2.423.00 

69.08 
1.937 .90 
5.347.00 
2.701.00 

ill1 ill.! 
(First two quarters) 

95.10 
2.093.75 
5.010.00 
2.325.30 

47.24 
1.049.00 
2.281.00 
1.320.55 

Source: Industrial COlllllodities Report, February 1989 
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PilISIAB 

The production and consumption of vood and vood products in Pakistan is 
depicted by the following table: 

hn 

1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 

Source: RESP.AX 

Tiwber procSuction and consumption 

Proclucdon 

195 
367 
384 
225 
231 
225 
286 
275 
290 

Iaport 

338 
301 
511 
366 

65 
190 
225 
201 
215 

("000" al) 
Availability/ConsU11Ption 

533 
668 
895 
591 
296 
415 
511 
476 
505 
407) 
380) 
353) 
325) projected 
298) 
271) 
244) 

Bo figures for the consumption of wood and wood building material products 
in India could be available. It was, however, noted that due to reduced 
availability of wood compared to increasing demand of the building materials 
several re-constituted wood products have been introduced and are becoming 
widely used. 

TllAILAJm 

tiaber baa been videly uaed aa a building/conatruction material in 
Thailand and la still the 110at cOlllllOD aaterial in rural construction. 
Bovever, due to the reduced domestic production and consequent shortage the 
imports.have been on the increaae even thouah supply from nei&hbouring 
countries has been somewhat irregular. Several reconstituted wood products 
and press boards have become popular and are being produced on 110dern scale. 
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PBILIPPlllS 

f[oduct1on c·ooo al) 
hll Lwber f 1YVood LUllber ll.YVood 

1976 1.609 416 493 261 
1977 1.567 419 455 221 
1978 1.710 490 573 362 
1979 1.626 503 915 324 
1910 1.529 553 742 3U 
1911 1.219 457 546 370 
1912 1.200 422 590 242 
1913 1.222 459 728 295 
1914 1.234 573 540 250 
1915 1.062 350 512 241 
1916 1.063 350 516 243 
1987 1.066 350 520 246 
1988 1.068 350 525 248 
1989 1.070 350 529 251 
1990 1.072 350 533 254 
1991 1.074 350 537 256 
1992 1.076 350 542 258 

Source: BUDCC Study 

11 THERMOPLASTICS 

Theraoplastics have successfully gained acceptance to varying degrees as 
building and construction aatedals in the surveyed countries. Most comaon 
products used are water and sanitary pipes and fittings, electrical conduits 
and fittings, and, SOile wall/floor and roof covering/tiles, doors and window 
fraaes, vater storage tanks, besides coatings, water proofings and thermal 
inaulationa. 

Organized information on demand of various thermoplastic building and 
construction aateriala was not available in most countries. The Information 
collected is presented here below: 

It vaa reported that there vas no gap In the production and coll81Jllption of 
the?110plaatic bulldtq and construction .. terials In the country. One coapany 
produced 1700 tona (per annua) of P.V.C. pipes for electrical conduits and 
vater supply purposea. Another company produced Yl~l floor coverlnas and 
tiles, while yet another, 8'Dthetlc fibre floor coveriq/tiles. 

URIOPIA 

The thermoplastic building and construction materials used in Ethiopia 
cover pipes, tiles, shutters and cables, wires and junction boxes. The 
production and demand is projected as follows: 
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Production 
~ Cables ± vl[es Conduits lll!ll ~ ~tters 

tons tons tons 

1980 430 11 49 
1981 530 77 36 12.000 
1982 550 104 61 2.000 
1983 860 109 12'5 50.000 9.000 
1984 870 141 119 52.000 12.000 

Demand Pro1ection 

1990 2.710 1.000 338 360.000 79.000 
1991 3.020 1.100 376 383.000 18.000 
1992 3.360 1.240 420 408.000 98.000 
1993 3.710 1.360 458 430.000 107.000 
1994 4.090 1.470 495 451.000 115.000 
1995 4.500 1.590 536 474.000 125.000 

Source; Rational Chemical Corporation 

A wide range of thermoplastic buil~ing and construction materials is 
reportedly used in the co\Dltry covering 

(1) 
(ii) 

(iii) 
(iv) 
(v) 

(vi) 
(vii) 

PVC pipes and pipe fittings 
Formica sheets 
Doors and window frames 
Floor tiles 
Electrical conduits 
Mastics and sealants 
Adhesives and solvents 

Production or demand information, however, was not available except for 
floor tiles, as follows: 

Pros!uctlon of thet119pla1tic floor tiles 

Product 

Vinyl Aabeatoa tiles 
P.V.C. tiles 
High plastic tiles 

Caoacitt (al) 

350.000 
70.000 
70.000 

Soul'ce: Ministry of Industry 

TAJ!ZAllA 

Actual Proc!uction (a2) 

115.000 
37.000 
37.000 

The usage of thermoplastic products la limited to pipes for water and 
conduit• only which are produced locally although corrugated aheeta have also 
been popular for roofings. 

Production or consumption Information, however, could not be obtained. 
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PilJSTAI! 

A wide range of thermoplastic products such as water and sev~rage pipes 
and fittings, sanitary ware, water tanks. electrical conduits and fittungs 
(besides coatings, aaatlcs and sealants etc~) are uaed in the building and 
construction industry. Reliable and c09plete production and consuaption 
lnforaatlon. however, vas not easily available. 

'Ihe coDSllllption could be indirectly gauged froa the fact that the annual 
consuaptlon of synthetic resins stood at 700.000 tons and 20% of all plastics 
are reportedly used in the building and conatructlon industry such as 
electrical fittings and fixtures, floor and wall coverings, piping systems, 
water storage tanks, and, doors and window fr.mes; besides sanitary fittings 
and waterproof coatings, etc. 

THAILAJm 

'Ihe use of thermoplastic building and construction aaterlals ls reported 
to be expanding considerably (including doors and vindov fraaes) due to coming 
on line of tvo large resin making plan.ta on the eastern seaboard. The 
information on production and cons1J11ption was not available. 

PBILIPPIRES 

A vide variety of tLcrmoplasti~ building and construction materials ls 
used. However, inf~raation vas avilable only on the plastic pipes which is 
presented as below: 

Total annual production of PVC, PE and PB plastic pipes reportedly stood 
at 21.500, 6.000, and 1.500 tons respectively. Additionally, the imports and 
exports of PVC materials such as monofil, rods, aeaaless tubes, prof!les and 
shapes was reported at 

Import 
Export 

1987 

$1,036.455 
$ 34.581 

Source: Board of Inveataent 

Safety glass "000";2 
Mirrors "000"m2 

Source: GOFI 

J. 

Demand estimate 

1991192 
1.470 

784 

1986 

$940.051 
$ 3.765 
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ETHIOPIA 

Consmetlon 

Glass 
•ooo•a2 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

123.6 139.l 173.0 213.2 259.6 308.7 343.6 384.2 418.8 452.9 

Source: Ministry of ">nstruction 

lstiMted demand 

1989/90 1989/90-1994/95 

Glass ("000"m2) 667.2 2.136 

Source: Ministry of Construction 

1989 1992 1995 1998 

Sheet glass ("000"•2) 365.9 521.3 692.5 963.3 

Source: Ethiopian Cement Corporation 

Sheet Glass Consumption {llll)orts less re-exports) 

Year 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

303.370 
529.445 
621.013 

1,228.168 
746.174 
711.482 
506.943 

1,718.700 
929.958 

1,328.187 
1,033.129 

602.460 

Source: Ministry of Industry 

TAlfZAl!IA 

Tons 

2.220.1 
3.875.5 
4.545.8 
8.990.2 
5.462.0 
5.208.0 
3.710.0 

12.580.8 
6.807.3 
9.722.3 
7.567.6 
9.440.0 

The sheet glaH plant of the Tanzania Saruji Corporation hu been 
completed since 1985 but it has not ao~e in coamercial operation for various 
reasons. Ro information is avail&ble on consumption vhicb is entirely met 
through imports. 
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PW STU 

hll f[odgction Imports nr rent Consumption 
!2U tons tons 

1977-78 18.106 414 18.520 
1978-79 21.206 1.156 22.416 
1979-80 23.000 1.116 24.116 
1980-81 24.500 947 25.447 
1981-82 27.685 1.890 29.575 

the total installed capacity for the production of sheet and flat glass 
currently stands at 112.300 tons per annua. the demand, however, is projected 
to rise to 133.500 tons per annqa by 1992-93. 

the demand is reported to be adequately met through local production which 
is well established. 

THAIJ.Al!D 

The demand estimated at 400 tons per day is more than adequately met by 
the local production of over 850 tons per day. 

PHILIPPIRES 

The demand is reported to be met through local production by the two 
plants with a capacity of about 90.000 MT/year. 

I:. PAINTS 

Forecast Demand in 1991/92 

Paints "000" tona 84.7 

Source: GOn 

mIQPIA 

Con••Ption 

Pain ti 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

619.6 697.1 867.4 1068.8 1301.2 1547.3 1722.5 1926.2 2099.5 2.270.4 
"000" litres 

Source: Ministry of Conatruction 

Paint• ("000" gallon•) 

Forecut demand 

1989/90 
912.6 

l989/90-l994/9l._ 
6.312.2 
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Consumption and demand 

Paints 9,000.000 litres 

Source: Ministry of Industry 

TA1'ZAIIA 

1985 
1986 
1987 
1988 

Producti.2!! (apparent consumption)"OOO" litres 

1.364.30 
1.659.00 
2.373.84 

920.06 (first two quarters only) 

Source: Industrial coanodities Report, February 1989 

PAKISTAN 

1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 

Source: IBSPil 

Availability/Consumption "000" litres 

7.924 
8.286 
8.031 
9.047 
9.694 
9.909 

12.447 
12.286 
13.084 
14.904 
16.438) 
17.134) 
18.372) projection 
19.749) 
21.063) 
22.672) 

Information 011 production or consumption figures bas not been available. 
It was, however, reported that the domestic production more than sufficiently 
meets the demand. 

TBAILAJ!D 

Consumption figures were not available. It was noted that domestic 
production more than adequately meets the requirements. 
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PHILIPPIB£S 

Consumption is met by domestic production by the 29 COllpanies having a 
capacity of about 50 million litres per annum. 

L. OTHER FRO DUCTS 

Asbestos pipes and fittings 
Asbestos sheets 
Rubber products 
Fabricated gypsum 
Marb~e and granite 
Marble products 
Gypsum blocks and slabs 
Sand bricks 
Light blocks 
Vinyl tiles 
Synthetic fibre flooring tiles 
Fibre board 
Synthetic resins 
Plastic products 

ETHIOPIA 

Asbestos 
PKG 
Light blocks 
Marble granite and sandstone 

Bitumen coated roofing felt 
Stones (marble, granite and travertine) 
Ron-ferrous metal sanitary fittings 

TAIZAl!IA 

Aaphalt (imported) Bitumen felt 
Chipboard 
Graaaea (thatch) 
Building slate (flooring/roofing) 
Pumice 
Sisal cement tiles 
Olili atones (lime/sand natural light weight pozzolana) 

PUISTAI 

lecor.';tituted wood/block boards 
Straw boards 
Duoro concrete (Aanitary ware) 
Cultured marble (sanitary ware) 
Marble: slabs and til-'s, marble' chips/marble mosaic/marble terrazzo 
Fly ash bricks/blocks 
Steel doora, windows, grills 
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Fly ash cement/Fly ash bricks and blocks 
Sand lime bricks 
Wood crete 
Poly jute 
Reinforced plastics 
Bamboo 
Cellular concrete 
Marble slabs/tiles/chipsimosaic/terrazo 
Concrete door/window frames 
Gypsum/glass fibre board 
Linoleum flooring 
Red mud plastic sheets 

THAILAND 

Wood woll cement board (cellocrete) 
Wood chips cement board 
Straw boards 
Gypsum boards 
Thatch roofing materials 

PHILIPPINES 

Bamboo 
Ripa shingles 
Rattan 
Coconut lumber 
Laterites 
Marble 
Limestones 
Pumice 

III. OUTLINE OF THE BUILDING MATERIALS INDUSTRY 

lu CEMEIT 

The cement industry in Egypt comprises of 

1. Alexandria Cement Company 
2. Rational Cement Company 
3. Asyut Cement Company 
4. Suez Cement Company. 

The combined prod11ction of cement of all the factories is at 13,000.000 
tons per annum. About 4,000.000 tons of cement is needed to be imported to 
fulfil the domestic demand. 

A new joint venture cement plant, Aswan Cement Company, is underway, and, 
Asyut plant is under expansion which would increase the local production to 
16,000.000 tons per annum by 1991. 
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Seven types of cement are currently being produced by the Egyptian ~ement 
industry, i.e. 

ordinary portland ce11ent 
blast furnace slag cement 
super creet (rapid-ha~denlng cement) 
lov heat cement 
white portland ceaent 
sea water cement (sulphate resistant) 
blended cement. 

ETHIOPIA 

The Ethiopian cement industry comprises of four cement plants: 

Addis Ababa Plant (capacity 70.000 t.p.a.) production 40.000 tons 
Massawa Plant (capacity 70.000 t.p.a.), previously closed down, 
nov producting 30.000 t.p.a. 
DereDava Plant (:~pacity 35.000 t.p.a.) - out of production 
Muger Plant (capacity 300.000 t.p.a. portland and 360.000 t.p.a. 
portland pozzolana). 

Only three plantr are currently in operation having a combined rated 
capacity of 440.00(' tons per annum. The nev Muger Plant !.s under expansion 
and is expected to have an additional capacity of 300.000 tons per annum. 
Another nev plant is presently in design phase and is expected to be 
commissioned by 1993 with a capacity of 600.000 tons per annum vhich vould 
then raise the domestic production capacity to 1,340.000 tons per &nn\Jill. 

Two cement plans are currently in operation, Bamburi vith a capacity of 
1.25 million tons per annum and East Africa with 350.000 tons per annum. Both 
of these plants are planning rehabilitation vhich would also expand their 
capacities to 1.4 million and 450.000 tons per annum respectively. 

A third plant is currently UDder implementation (West Pokot) vith a 
capacity of 300.000 tons per annum and should be ready in three years. 

Another plant la und~r feasibility study vith a proposed capacity of 
1,000.000 t.p.a. in the South Coast. 

T.Al!ZABIA 

There are three cement plants in Tanzania with a total installed capacity 
of: 

Mwazo (1961) 
Tanga (1981) 
Mbeya (1983) 

520.000 t.p.a. 
500.000 t.p.a. 
250.000 t. 0.a. 

1.270.000 t.p.a. 
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P.AKISTAB 

Fifteen cement plants in public aector vith an installed capacity of 
5,961.000 t.p.a. and aix in priTate vitb an installed capacity of 
2,175.000 t.p.a. are in operation in Pakistan. Another thirtef!I\ nev plants 
are sanctioned in the priTate sector vhich are at Tarious stages of 
iapleaentation. Their particulars are: 

Operating plants 

Associated Ceaent (Rawalpindi) 
Mustebkam Cement 
Gharibval Cement 
llaple Leaf Cmeit 
Dandot Cement 
Rational Cement (Jhelua) 
~ohat Cement 
Pait Cement 
D.G. IChan Cement 
White Cement 
Associated Cement (Rohri) 
Zeal Pak Cement 
Thatta Cement 
J'avedan Cement 
Rational Cement (hrachi) 
Cherat Cement 
Paltland Cement 
Dadabhoy Cement 
Attock Cement 

Rew under implementation 

Pak China Cement 
Fecto Cement 
Serala Cement 
Thal 
Fatehjang Cement 
Qureshi Cement 
Ebairpur Cement 
Fauji Cement 
hahllir Cement 
.Jabbf Cement 
Sird Cement 
Fair Cement 
Waziriatan Cement 

Ipstalled capacity (t.p.a.) 

450.000 
660.000 
540.000 
300.000 
330.000 

50.000 
330.000 
171.000 
660.000 

30.000 
270.000 

1,080.000 
330.000 
600.000 
160.000 
300.000 
300.000 
300.000 
600.000 

170.000 
300.000 
75.000 

300.000 
300.000 
900.000 
300.000 
300.000 
120.000 
300.000 
90.000 

300.000 
150.000 

Following types of cement are currently produced in Pakistan: 

1. Ordinary portland cement 
2. Sulphate resistant cement 
3. Blast furnace slag cement 
4. White cement 
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The cment induatry in India is very vast. The present illBtalled capacity 
is eatiaated at about 60,000.000 tons per annm. O'Yer 100 plants are in 
operation in the country. 

India has pioneered in the design, development and aanufacture of vertical 
shaft kiln cement plants of up to 300 tons per day capacity. 68 such plants 
are currently in operation in various parts of the country vhile another 55 
are under inatallation. 

llany types of cement are produced. 

TllAILAftD 

The cement industry in Thailand comprises of three major ce>11panies namely 
(i) Sb..a Ceaent Company, (ii) Jalapratban Cement Company, and, (iii) Siu City 
Ceaent Co. .Allong thea they own several plants having an installed capacity of 
13,000.000 tons per annum. 

The main types of cement are: 

PHILIPPI US 

ordinary portland cement 
high early strength cement 
sulphate resistant cement 
white portland cement 
aixed cement 

The Philippine cement industry is composed of 18 plants and 32 kilns. 
Eight plants still employ the vet process vhile the rest are on semi-dry or 
dry. SOile plants have been inoperative or irregularly operating during the 
past five years. 

The illStalled capacity is at 7.5 million metric tons vitb actual 
production at 5.5 million metric tons. 

Six (6) plants are aanaged by a professional management group, tvo (2) 
have merged to acquire a aultiline plant shutdown since 1985. Six (6) 
operating plants are heavily indebted; another three (3) have holdings by tvo 
(2) foreign cement companies while the others maintain technical 
collaboratlona vith leading equipment manufacturer• and consultants abroad. 
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('000' 40 kg bags per month) 
Installed Ca~aclt~ Actual llH1ll1lll 

Bacnotan 
Rorthem 
Central 
Republic 
Continental 
Rizal 
Fl 
Solid 
Bi-Cement 
Fort\Dle 
APO 
Iligan 
Mindanao 
Pacific 
Floro 
Davao 

Total 

Mill 

688 
1.375 

-t95 
1.293 

825 
779 

1.361 
1.898 

825 
756 
660 
880 
303 
447 

1.169 
1.656 

15.902 

Clinker 

609 
1.375 

469 
797 
750 
719 

1.162 
1.625 

750 
750 
313 
750 
500 
375 
938 

1.250 

13.131 

Source: 1) Philippines Cement Corporation 
2) Board of Investment 

B. CEMENT BASED PRODUCIS 

lllll Clinker 

749 675 
1.192 1.921 

608 520 
1.158 1.043 

700 829 
1.149 775 
1.050 1.042 
1.401 1.257 

863 846 
861 1.038 
467 739 

1.039 989 
500 450 
290 546 

1.200 1.096 
1.500 1.698 

14.727 15.470 

The cement based products industry is noted to be very wide-spread in the 
visited countries spanning a few large-scale (public sector) enterprises and a 
large nanber of widely dispersed private and small-scale enterprises. 

In ~ three large public sector companies produce a relatively limited 
variety of cement concrete products. These are: 

Stegwart Company: Concrete pipes 42.000 t.p.a. 
Concrete posts 8.000 t.p.a. 
Concrete sleepers 400.000 units 
Concrete blocks 2,000.000 units 

Mineral Wealth Company: Concrete product• and crushed atone 650.000 ml 
Concrete blocks 60,000.000 units. 

Sand Bricks Company: Concrete blocks 4,000.000 a3 

Several private small-scale enterprises are engaged in the manufacture of 
cement concrete blocks and bricks and other items. Moat of them uae locally 
made equipment which i• produced by three major capital goods malting factories 
and about 30 small engineering workshops. 

In ETHIOPIA the public sector "Cement Products Industry" of the Ethiopian 
Construction Materials Corporation produces 1,700.000 \Ulits of cement blocks, 
109.000 units of cement pipes and 160.000 m2 of cement tiles which acco\Ult& 
for 10-15 per cent of the total production in the co1Dltry. 
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The "Agency for the Adlliniatration of the 2ental Houses" has a plant to 
produce its own hollow concrete bloclts and concrete pipes. Several 
11UD.icipilaties have their own saall plants for the production of hollow 
concrete blocks. 

Several small old plants have re-opened in A.aaare area besides aoae new 
aaall private plants near the towns for the production of concrete blocks and 
pipes. Many private contractors aalte their own concrete bloclts on site. 

In ~ all the production of ceaent-baaed bulling aaterlals products 
comprising of concrete blocks, drain pipes and channels, fencing poles, ready 
•ix concrete, precast concrete ele11ents, concrete pipes, concrete grills, 
louvers, prestressed concrete elements, concrete roofing tiles etc. are 
manufactured by about 40 private sector ... 11 and lledla1 companies. 

TANZARIA Concrete Articles Ltd., a subsidiary of the national Dousing 
Corporation is the major producer of cement concrete products such as concrete 
blocks and fencing poles. ASBESCO division of Aluminia1 Africa, a company 
associated with the Bational Development Corporation produces about 3.000 tons 
of asbestos cement sheets at 50 per cent capacity. The llvazo Cement Plant of 
the Tanzania Saruji Corporation has a 1nit for the production of cement 
concrete blocks. Cement concrete roofing tiles have also been quite popular 
for some time. A private sector company baa been supplying the market in 
Dar-Es-Salaam. Several small-scale private producers are also reported to 
have established facilities for cement concrete products recently. 

The major products used in PAJCISTAI are R.C. and asbestos cement pipes and 
are produced by several large and medl111 private companies. Four major 
companies have capacity to produce about 55.000 tons per year of asbestos 
cement pressure and non-pressure pipes. An additional 69.000 tons yearly 
capacity will be created when four new units come on stream. 

Several small private companies produce other prodocts such as cement 
blocks, R.C. fencing screen, roofing tiles, terrazo and mosaic tiles etc. for 
localized markets. 

In I1!JU.A asbestos cement sheets and pipes, and, R.C. pipes are the major 
cement concrete products. Cement concrete blocka and tiles are popular only 
in some regions. Several new products auch aa cellular concrete (2 factories 
with capacity of 300 and 4500 al per day) and, concrete doors and window 
frames (one large factory) are being introduced at c01m1ercial acale but 
acceptability of theae product• in the aarket i• alow. 

Eaaentially all building material• uaed in TBAILAID are cement-based and 
the direction ia aerioualy tovard• prefabrication. These are ready mix 
aabeatoa cement, corrugated roofing •heeta and aaaembly coeponenta, ceiling 
abeeta and acreena, pre-cast concrete alaba, cement concrete blocks, piles, 
poles, pipes and paving blocka. Several aediua and large companies (over 40) 
industrially produce and market their products. 

Several amall, medium and large sized companies produce and supply the 
large variety of cement-baaed building material• auch as concrete hollow 
blocks, concrete pipes, asbestos cement pipes etc. in the PHILIPPil'fES. 
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C. SAID ARD GRAVEL 

The sand and gravel industry is also widespread with a few large-scale 
enterprises and a large nuaber of private aaall-acale and individual 
contractors and transporters. 

In ~ two large-scale public sector coapanies produce crushed stone, 
i.e. 

Sand Bricks Company: 
and Mineral Wealth Collpany: 

408.000 t.p.a. 
650.000 al of concrete products and 
crushed atones. 

The private aaall-scale and individual contractors and transporters supply 
the bullt. 

In EtBIOPIA the "Authority for the Adainistration of the Rental 
Properties" supplies sand, gravel, stone and Red soil for aggregates; and the 
Ministry of Mines has a 200 ton per hour crushing plant in Addis Ababa. 
Several llUllicipilaties, co-operatives and private transporters and contractors 
are engaged in this sector. 

In J(ERYA all the business is principally handled by small and medium 
independent private contractors. 

In TAMZABIA the Ministry of Works has five crushers which are principally 
used for supplying crushed stone for their road maintenance work. But these 
are severely affected by shortage of spare parts. The supply of sand and 
gravel is principally 1Dldertaken by small private individual contractors and 
transporters. 

Over 100 locations and quarries have been extensively used as sources for 
the supply of sand, gravel and stone in PAgISIAB. Many more small private 
individual trans,orters and contractors constitute the supply source for the 
materials. 

In lJU!IA efforts are 1Dlderway to utilize industrial wastes such as 
cintered fly ash for aggregate in addition to the widespread supply sources by 
small-scale private individual contractors and transporters. 

In IRAILAIQ sand !s relatively freely available but crushed stone was used 
for gravel. The existing stone pitches are being closed and crushers asked to 
relocate. 

In the EJIILIPPillS sand, gravel and atone aggregates are being supplied 
through a large number of ... 11 and medium companies. 

D. L1lm 

Lime la not noted to be a highly significant building material used in the 
visited co\Dltriea although it is used in varying degrees in different 
co\Dltrles. 

In ~ the public sector Sand Bricks Company produces 92,500 tons of 
lime per annum and the Mineral Wealth Company produces 150.000 ml of 
limestone blocks. Part of the lime produced would naturally go to other 
industries such as sugar and rubber etc. 
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In IIHIOPIA the Ethiopian Cement Corporation has one line vith an annual 
capacity of 6.000 tons. The total production is reported at up to 20.000 tons 
per annum, but la aostly uaecl in industries and not in construction. 

In Dl!IA three aajor c•paniea (Boaa Lille, ~enya Calci• and llasai Liae), 
are engqed in the production of Uae vith a total capacity of about 200 tons 
per day but al.llost all of it is used in industries other than construction. 

Two old liae factories are aTailable in TAl!ZAJ!IA, one vith Tanga Ce11ent 
Plant and the other In llYml C•ational Housing Corporation). The llTuai 
factory has a capacity of 20.000 t.p.a. and produces 12.000 bqs of 25 kg 
each. Two nev kilns are being planned. The entire production of lille is 
consumed industrially. S•e construction Hae ls used In rural informal 
sector which is produced in the tradltonal rural kilns. 

The Uae industry in PWSTAl! has becoae totally disorganized due to 
drastic reduction of its usqe in the construction to insignificant levels. 

In .llUU.A lime industry appears to have reasonably survived in small scale 
and liae is used as a building aaterlal in several regions of the country. 

Liae industry in IRAILA1'D exists only as a traditional small-scale cottage 
type operation. Quality of their products are non-uniform and are usually 
below standard, and, llUSt be used with imported plastering additives when used 
in construction. Efforts are reportedly being made to improve and aodernize 
liae production. 

PftlLIPPiftES is reported to have no building lime industry. 

Product 

Clay bricks 
Clay bricks 
clay bricks 

E. CLAY PRODUCTS 

Company 

Stegvart Company 
Gbylaco 
Mineral Wealth Co. 

Capacity 

68.000.000 units 
70,000.000 1Dlits 
45,000.000 1Dlita 

public sector 
public sector 
public sector 

Besides, 1.400 licences have been issued to ... 11-acale (preTioualy 
informal sector) producers for the installation of aechanical unit• for 
aanufacturing clay bricks and other clay products. 

ITBIOPIA 

Production 
Clay bricka 

C911pany 
Brick Product• Company of 
the Ethiopian Construction 
Materials Corporation 

Capacity 
18,000.000 units 
(Public Sector) 

The Addia and Asmara plants are newly renovated. Some private plants on 
amall-scale are reported to have come on line; no information, however, ia 
available. 
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Large manufacturing plants are situated in and arolBlCI 110at large cities 
while ... 11-acale traditional aanufacture ia COllllOn in rural areaa. There is 
no public aector involvement in the clay building aatedala products industry 
which is quite exte11She (see preYious chapter). 

Pro4uct 

Perforated briclca 
Bumt briclca 
Roofing tiles 
Bumt briclts 

CollpanY Ipstallecl eapaicity 
ecs/nar 

nsarave Brick Factory 20,000.000 
fijenge Bumt Brick Factory 9 ,000 .000 

• 6,000.000 
Bibawana Burnt Bricks Factory 5,000.000 

(presently closed - rehabilitation planned) 

The use of briclts has picked up recently. Saall-acale rural brick 
production has remained common. 

PWSTA!! 

Bumt clay briclca is the most C01mon clay building aaterial product. The 
industry baa adapted negligible aechanization and still peraues largely 
traditional aanual aethods for kneading, moulding, open air drying and curing 
in crude conventional kilns through intermittent firing. The product is 
non-unifora. However, sharp increases in demand, comparatively lov 
manufacturing cost and lack of quality consciousness has allowed the industry 
to flourish without demanding any improvements. 

The clay bricJts and tile industry coaprises of about 45.000 ... 11-acale 
traditional enterprises acattered throughout the country. The quality of 
producu la not 1D1ifora and varies frOll one to another recion. Several nev 
aechanized plants vere introduced (nine fully aec:haDized, 30-40 
aeai-11echanized for briclca) but the aarket acceptability of their products bas 
not been generated sufficiently. All the fully aechanized plants are closed 
due to high production coats. 

TBAII.AIQ 

Sllall-acale traditional brick aaking la quite cClllllOJl in central parts of 
the c01mtry. llodem plants for structural bricJts and tiles have also been 
established and are successful. 

The PDILipplftES are reported to have virtually no clay product• industry 
except in sOlle regiona where it is being popularized. 
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F. SANITARY WARE ARD CERAMIC TILES 

Coeoanx Products CapacityCtons> Ownership 

Stegwart Co. Cer .. ic/Refractorlea 25.000 public 

Genexal Co. for Sanitary ware 7.500 public 
Cer•ic and Floor tiles 2.000 public 
Porcelain Wall tiles 10.000 public 

Sornoga ElRasr Co. Floor tiles 12.000 public 
for ref actories and 
ceraaics 

Aracimco Sanitary ware 5.500 priTate 
Floor tiles 9.000 
Wall tiles 12.000 

Lecico Sanitary ware 17.000 priTate 
Floor tiles 12.000 
Wall tiles 18.000 

Misr International Sanitary ware 2.000 priTate 
Floor tiles 4.000 
Wall tiles 12.000 

Graven ta Sanitary ware 4.000 priTate 

Farco Floor tile• priYate 
Wall tiles 

Cleopatra Ceramics Floor tile• private 
Wall tiles 

Source: MAiIC 
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ETHIOPIA 

There ls currently no local production of sanitary ware or other ceraaic 
products. There ls a 't'ery .. 11 old plant in Aaaara vhlch produces glazed 
tiles but la running at a loss. The Ethiopian Cment Corporation la currently 
setting up a ceraalc plant which la expected to produce ceramic tiles and 
sanitary ware starting 1989 as follows: 

Procluct 
Tear Sanitary Ware 

1989 324 
1992 465 
1995 577 
1998 717 

Source: Ethiopian Cement Corporation 

Ceramic Industry 

Kenya Ceramics 

Source: MOI 

Product 

Sanitary ware 
tiles 

Sanitary ware 
tiles 

Floor tiles Wall tiles 

327 1.202 
406 1.493 
505 1.855 
627 2.304 

Capacity (tons) 

800 
800 

1.500 
1.050 

the Tanzania Saruji Cirporation has set up a ceramic factory for the 
production of table ware, tiles and sanitary ware. the plant was coanissioned 
in 1986 but bas had operating problems. Its rated capacity for wall tiles is 
at 140.000 ai per ann111 and for sanitary ware at 680 t.p.a. 

P.ilISTAJJ 

The cer•ic tilea and sanitary ware industry in Pakistan haa greatly 
apanded in recent past and b aodemly organized: 

Company Pro4uct Capacity 

Swat Ceraaica Sanitary ware 2.000 tons/year 
Tilea 300.000 al/year 

Trust Ceramics Sanitary ware 2.000 tons/year 
International Ceramic• Sanitary ware 3.000 tona/year 
laram Ceramics Sanitary ware 3.000 tons/year 

Tiles 350.000 m2/year 
Frontier Ceramics Sant tary ware 3.000 tons/year 

Tiles 500.000 m2/year 
Dadabhoy Padube Sanitary ware 1.000 tons/year 
Shabbir Tiles Tiles 1,100.000 m2/year 
GM. Impu: Tiles 250.000 m2/year 
EMCO Tiles 500.000 m2/year 
Baluchistan Cla~ Tiles 500.000 m2/year 
Ration•' Tilea Tiles 500.000 m2/year 
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Besides the above •entioned large-scale llOdern plants there are several 
•ediua and saall sized units operating in the unorganized sector whose 
cum111Ulative capacity is reported at about 4-5.000 tons of sanitary vare and 
unspecified amount of tiles. 

High quality cer .. ic tiles and aanitary vare are produced in India. There 
are several modern and high techllology plants set up vith an esti .. ted 
capacity of 200.000 tons per annm. Several of their products are a!Eo 
ezported .. inly to the Riddle Baa~ and Africa. 

THAILAIJ) 

Four to five modern plants having foreign joint venture/participation 
(American Standard, Armitage Shanlta, Chaapion etc.) have been established in 
Thailand vhicb produce high quality ceramic tiles and sanitary vare. The 
products are also exported to the neighbouring cowitries. 

PBILIPPIBES 

Company 

Sanitary Ware Mfg. Co. 
Fil-Bispano Ceraaics Inc. 
Rariwasa Mfg. Co.Inc. 
Pioneer Ceramics Inc. 

Product 

Sanitary ware 
Glazed wall tiles 
Wall tiles 
Vitrified floor tiles 

Capacity 

17.010 tons/year 
105 million pea/yr 
198 million pcs/yr 

14.4 million pea/yr 

G. IROft ARD STEEL PRODUCTS 

Iron and Steel Corporation 
Dahila complex 
All other private 

IC.Bars 300.000 tons 
750.000 tons 
250.000 tons 

public 
public 
public 

Pro4uction of RC Bars and Sections 

I' llII ~1,U2n1 
PubU' ll:i!ltl I2Ul PJl~U' t2Ul 

("toDS") ("tons") 

83/84 291 210 501 175 676 
84/85 229 290 519 182 701 
85/86 348 310 658 178 836 
86/87 332 1.040 1.372 84 1.456 
87/88 331 1.100 1.431 190 1.621 

Source: MICOR 
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mIOPIA 

Rational Metal Works Corporation 

Appual Capacity(tonsl Anpual Pro4uction(tonsl 

RC Bars 
Roofing ab.eeta 
Steel pipes 
Doora/vindov profiles 

20.000 
22.000 
5.000 
1.000 

14-15.000 
22.000 
3.500 

750 

Kev plant at Asmara has a capacity of 24.000 tons p~~ ~um. but it has 
not COile on line yet and is awaiting commissioning •• 

Product 

G.I. sheets 
Wire rods 
Rails 

Number of establishments 

4 

R.C. Bars/Sections 

TAI!ZAlUA 

Company Product 

Steel Re-rolling Mills R. Steel bars 
Ltd. (RDC) Wire rods 

Wire products 
Aluminium Africa Ltd. Galvanized C.I.Shcets 

C.I. Pipes 
Cut Plates 
G.I. Pipes 

PAJCISTAR 

Capacity (tons) 

28.800 
60.000 
27.000 

200.000 

Capacity (tons p.a.) 

10.000 
18.000 
12.000 
2.178 
1.525 
1.410 
1.765 

(Single Shifts) 

Tbe construction steel industry comprises of approzillately 400 small and 
aediUlll rolling aills vith a capacity of around 800.000 tona per annum 
producing a Tariety of products such as mild steel bars (plain, deformed and 
tviated), flats, angles, channels, rods, T, L and Z aeetiona. In addition to 
theae aaall private companies Pakistan Steel mill• ha•e a capacity of 
635.000 tona of flat products and 120.000 tons of non-flat products. 

Additionally steel doors, vindovs and grille have found much more 
eztenaive use in all low and medium cost housing and non-residental 
conatructlon. Rolled Z sections, angles and flats of amall tizes are used for 
this purpose. Tbere are innumerable small manufacturing units/shops scattered 
all over the country. 

India baa a large and world class steel industry producing 15-16 million 
tons of steel and steel products and machineries. Innumerable small and 
medium scale manufacturing enterprises scattered all through the country 
provide the required construction steel and fabricat~d products for the 
building and construction industry. 
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THAI LARD 

The industry comprises of 10-15 modern manufacturing units pr9ducing the 
Tariety of iron and steel reinforcing products. G.I and C.I. sheeting pipes 
and other rolled structural products. There are some smaller cOllpanies also 
producing a narrower range of rolled and fabricated products. 

1'BILIPPI!IES 

Reinforcement bars manu(acturers 

Company 

Metro Metal 
Filipino Metal 
Continental 
Best Steel 
Island Metal 
Pag-Asa Steel Works 
Coanercial 
Galaxee 

Capacity 
{tons per aonth) 

2.500 
3-4.000 
2.500 
1.800 
3.500 
6.000 
1.200 
4.000 

Source: Board of Investment 

Actual Production 
{tons per aonth) 

1.400 
3-4.000 
2.000 
1.200 
3.200 
4-5.000 

400 
1.500 

Galvanized Iron Sheet (m3/yr) 
Company Capac! ty 

Bacnotan 
Davao 
Jacinto 
Mindanao 
Phil. Steel Coating 
Puyat 
Rizal 
St. Christopher 
Sou them 
Sugar Steel 
Tower 

Source: BUDCC Study 

Product 

Fibre board 
Misc. wood products 
Wooden windows/doors 
Other wood products 

63.000 
24.000 
38.000 
54.000 
JC\.000 
96.000 
36.000 
60.000 
57.200 
18.000 
24.000 

H. WOOD AllD WOOD PRODUCTS 

Company( public> 

Fibre Board Co. 
Fibre Board Co. 
Bard Board Co. 
Bard Board Co. 

Capacity 

8.000 tons 
LE 500.000 
20,000 units 
70. 1 



ETHIOPIA 

Company 

- Ethiopian Chip~ood and 
Furniture Factory 

- Ethiopian Plywood Factory 
- Ethiopian Hardboard and 

Softboard Factory 
- Wanza Woodworks Industry 
- Wood Workshop (Factory of 

the Authorty for Adllin. 
of Rental Houses) 
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Product 

chipwood and 
related products 
plywood 
hard and soft board 

joinery products 
joinery products 

Caoacity 

5.500 ll3 

2.600 ll3 
1.800-2.000 tons 

3.000 .2 
n.a. 

The wood and wood products industry is relatively sizable in Kenya. The 
wood based building and construction materials industry appears to comprise 
the manufacture of windows, doors and frames (22 establishments); 
pre-fabricated housing elements (12); timber mouldings (4); joinery (3); 
fencing and poles (3); floorings (l); blockboard (5); hardboard (l); 
plywood (2); laminated roofings (l); wallboard (l); fibre board (l); and, 
chipboard (2 establishments). Ro information was available on their installed 
capacities or their actual production. 

TANZANIA 

The Tanzania Wocd Industries Corporation provides the nucleus of the wood 
and wood products industry. It has 15 3aw mills and seven factories producing 
hard board (1), chipboard (1), plywood (2) and doors/windows (1) and joinery 
(2) having following capacity: 

Product 

Sawn timber 
Bard board 
Chip board 
Plywood 
Doors/windows 
Flush doors 
Block board 
Transmission 
Joineries 

) 
) 
) 

poles ) 
) 

Capacity installed 

100.000 m3p.a. 
a.ooo t.p.a. 
7.000 t.p.a. 
1.000 mlp.a. 

as needed 

There are several aaw mills and joinery ahopa in the private sector 
besides Twico. 

PIJCISTAff 

The wood and wood products industry is relatively small in Pakistan. 
Several companies are manufacturing plywood, veneer board, straw boards and 
other fibre boards besides innumerable small joinery shops and saw mills 
scattered all through the counti-.;. 
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There is a relatively large wood and wood products industry in India but 
the country has an overall deficit in wood. Several modem plywood, veneer 
board, reconstituted wood boards/products and substitutes have been introduced 
which are slowly being accepted in the market. 

The wood and wood products industry generally comprises of &11all saw mills 
and joinery shops. 

TllAIJ.Al!D 

Quality wood has traditionally been a highly favoured building material in 
Thailand. Reconstituted wood and substitutes have been recently introduced 
into the market. There are three plywood factories. Some more havE been 
established for wood wool cement boards, straw boards, and wood chips cement 
boards. 

PHILIPPINES 

Wood and wood products industry in the Philippines is quite eztensive and 
is export-oriented. Several medium and large companies comprise the industry. 

Company 

Canaltex Co. 

Fibre Board Co. 

I. THERMOPLASTICS 

Product 

Vinyl tiles 
Canaltex tiles 
Synthetic fibre 
Plastic products 

Capacity 

1,500.000 m2 
250.000 m2 

50.000 m2 
LE. 100.000 

public 

public 

Several companies also operate in the private sector information on which 
has not been available. 

ETHIOPIA 

Company 

Rational Chemical 
Corporation 

Product 

Cables and wires 
Conduits 
Pipes 
Tiles 
Shutters 

Capacity 

870 tons 
140 tons 
120 tons 
52.000 m2 
12.000 m2 

The thermoplastic industy producing the building and construction 
materials comprise of PVC/PE pipes and pipe fittings; formic& aheets; PVC 
and vinyl floor tiles; insulated cables and wires; and electrical 
acce11oriea auch as plugs, switches and conduits etc •• Available information 
is presented below: 
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Floor tiles 

Dunlop ~enya Ltd. (vinyl asbestos tiles) 
Sera Coating Ltd. (PVC tiles) 
Izzi tiles company (high plastics tiles) 

Cables 

185.000 a2 p.a. 
37.000 a2 p.a. 
37.000 a2 p.a. 

last African Cables Ltd. (PVC insulated cables) 
~enby cables 

n.a. 
n.a. 

Electrical accessories 

lgatube (A) Ltd. n.a. 

Tigray Plastics Company, a subsidiary of the Rational Chemical Industries 
constitutes the Thermoplastic building material industry producing among other 
plastic pipes. 

PAKISTAN 

Thermoplastic building materials products have gradually gained acceptance 
in the construction industry. Most co11Don among these are the PVC pipes for 
water supply, drainage, sewers and conduits. PVC doors and windows have also 
been recently introduced. Vinyl flooring tiles are also produced locally. 

Company 

FCCL 
Masood Sons 
Equibuilt Ltd. 
Ataullah Jan 
Siddique Associates 

Product 

PVC pipes 
PVC pipes 
PVC doors/windows 
PVC doors/windows 
PVC doors/windows 

Capacity 

18.000 t.p.a. 
? 

20.000 doors/30.000 windows 
? 
? 

Several .. all and medium scale producers manufacture small diameter pipes 
and other products. 

350.000 tou of plaatic resin• are produced and conamaed in India. .An 
equal quantity i• imported for domestic consumption. 20 per cent of all 
tbermoplaatics are uaed in the building material• industry such aa: 
electrical fitting• and fixture•, floor and wall covering, piping systems, 
water atorage tanka, door• and window frames. More than a dozen medium and 
large manufacturer• conatitute the core of the industry. Tvo more new plants 
are under implementation for producing pipes. Sanitary fittings, thermal 
insulation and water proof coating are also produced. 

THAILAJ!D 

PVC pipea have been widely used for some time and doors/window frames have 
been more recently introduced. Modern manufacturing facilities are available. 
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PBILIPPIRES 

flaior manufacturers of plastic pipes 

'OllDID! Capacity Ctons> 
PVC n PB 

Atlanta Industries 1.500 500 n/a 
Eaerald Vinyl Corp. 2.000 n/a n/a 
Philippines Ealon Mfg. Corp. 2.000 n/a n/a 
Free11a11 Inc. 3.000 n/a n/a 
Italit Const.+ Dev. Corp. 3.000 500 n/a 
Liberty COllmOdities Corp. n/a 2.000 n/a 
Moldu Plastic Prod. inc. 5.000 3.000 
Meltu Dev. Corp. 5.000 n/a n/a 
Retro Plastics n/a n/a n/a 
Polysales Inc. n/a n/a n/a 

Source: Board of Investment 

J. SHEET GLASS 

Company Products Capacity 

El-Rasr Glass and Crystal! Co. 

- Yassin Glass Factory 

- El Badra factory 
- El Dakki factory 

figured rolled and 
wired flat glass 

- sheet glass 
- sand blasted flat glass 

- glass fibre 
- glass fibre mats 
- glass reinforced polyester 

bath tubs, corrugated aheeta 
and water tanks 

- toughened glass 

) 
) 
) 
) 
) 
) 37.000 tons 
) (public) 
) 
) 
) 
) 

.Another plant vlth a capacity of 100.000 tons of float glaaa is e%pected 
to atart operating by 1992. 

mIOPIA 

Ro glaaa industry. 

Ro sheet glass production despite other glass production. 
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Tanzania Saruji's Sheet Glass Plant vas completed in 1985 but has not gone 
into production. 

PAKISTAN 

Company 

JChavaja Glass 
Beelam Glass 
Prince Glass 
Bovshera Glass 
Data Glass 
Star Silica Glass 
Gung Glass 
Sind Glass 

Product 

Sheet glass 
" 
" .. .. .. .. 
" 

Capacity Ct.p.a.> 

9.000 
34.500 
15.500 
13.500 

3.500 
10.000 
4.500 

19.800 

The industry comprises several plants, six of them very large. Sheet 
glass is ab\Dldantly available. 

THAILAND 

There are three modern sheet glass factories in the co\Dltry, one of them 
very large and latest technology (Asahi). Tvo third of the installed capacity 
is used for exports. Another plant for export is 1Dlder consideration. 

PHILIPPINES 

Republic Glass I 
II 

90.170 tons/yr 
109.440 tons/yr (on line in 1991) 

The new plant is based on the latest Asahi float glass process. It is 
reported that the old plant will be phased out when the new plant comes on 
line. 

I:. PAIITS 

Information on the factoriea not available. Tb~ total production in 
1986/87 was 54.000 tons. Another 10,000 tons production is expected to come 
on line by 1991/92. More is needed (about 20,700 tons). 

llff IOPIA 

Tbe Rational Chemical Corporation baa been producing 3-4 million litres 
per annum. 
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Kenya's paint industry comprises of the following 14 manufacturers: 

1. Berger (Robialac) Paints Ltd. 
2. Crown Paints (K) Ltd. 
3. Sadolin Paints (K) Ltd. 
4. Galaxy Paints (~) Ltd. 
5. Wyes Paints (K) Ltd. 
6. Tviga Paints (~) Ltd. 
7. Sigma Surface Coating Ltd. 
8. D.K. Paints International 
9. Coral Paint Industries 

10. Balin Paint Works Ltd. 
11. Flamingo Paints Ltd. 
12. Trobbialac Paints Ltd. 
13. Plasco Paints Ltd. 
14. Sin Resins Ltd. 

A variety of paints is prod4ced by these manufacturers including 
decorative, vehicle refinish, industrial and automobile, and, thinners. The 
exact capacitities of these plants are not known but their actual production 
(and consumption) for the period 1977-86 is reported at: 

1977 1978 1979 1980 1981 1982 1983 1984 1985 

Production ("000" lites) 
Paints 4.041 4.041 5.850 4.706 6.584 4.797 3.481 5.597 4.732 
Distempers 545 362 704 508 559 199 199 293 271 

ConsumJ?tion ("000" lites) 
Paints 2.209 2.385 6.596 4.784 5.748 4.381 3.188 4.724 3.85u 
Distempers 265 622 302 279 

TAHZAlUA 

Good quality paints are reportedly produced and marketed in the country. 

PAJCISTAI 

About l~O units in the organized industrial sector have a combined 
capacity of 75.000 t.p.a. in both dry and liquid forms. 

A large number of well organized 11anufacturing units are available to 
cater for the needs more than adequately. 

THAILAND 

More than 100 small and medium sized factories produce the required 
quantities and qualities of paints. 

1986 

6.111 
233 

5.238 
242 
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PBILIPPift!S 

There are 29 ce>11paniea that produce a wide variety of the paints and 
varnishes needed in the country. Their cOllbined capacity is reported at 

50 aillion litres. 

L. QtHIR PRODUCTS 

Several other building and conatruction aaterials typically used in the 
surveyed countries (noted in section L of the previous chapter) are produced 
in the respective coUDtries. Particular information, however, was not 
available on many of these products. 

It would be noted that SOile of these products are of traditional and 
indigeneous nature while several are of new and modern character. ~e 

traditional type products and some of the secondary never type products are 
invariably produced in the aaall-scale informal sector, while the modern ones 
are factory produced. 

In some instances attempts have been made to introduce modern products of 
latest varieties with varying success rates. Aluminium profile doors and 
window frames, thermoplastic blinds, abutters and sheetings, plastic pipes, 
fibre reinforced plastic water tanks, sanitary ware and fibre boards 
invariably appear to have been well accepted. 

Most of the available information bas been covered 1Dlder the product 
categories discussed earlier in the chapter. 

IV. IRSTIIOTIORAL FRAME Al'ID REI.ATIORSHIP or PUBLIC ARD PRIVATE SECTOR 

A clearly identifiable institutional framework appears to have developed 
with respect to the various facets of the building and construction industry. 
The planning, development, designing and implementation, and, maintenance of 
civil engineering, infrastructure, public utilities and services works bas 
been well established. Concentrated development of the geographical regions 
and areas bas led to the evolution of regional/area development organizations, 
while the need for planned and rational development of metropolitan areas have 
given rise to similar organizations in several coUDtries. 

More recently, however, the need to cope with the provision of housing for 
nevly urbanizing centres/areas has generated many illdtitutiona having been 
created for planning, development and financing of private construction. 

The participation of international finance in the realization of the 
vastly expanded pace of development has had a highly significant impact on the 
inatitutional framework that has come about as a result. Thia baa also seen 
the introduction of never materials and systems of building and construction. 
The eztensive requirements for the large-scale public projects seems to have 
1reatly influenced the direction of development for the building and 
construction materials production industry. 
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lk>re significantly this had a negative impact on the laproveaent and 
growth of the previously popular indigenous building materials. Considerable 
U10unt of effort seems to have been lately devoted to research and develo19ent 
on the iaproveaent of traditional builting aaterials as well as to develop 
never cheaper variations, particularly in reference to the affordable low 
income housing. 

A brief survey of the institutional fr .. ework with respect to housing 
conatruction and building aaterials in the visited countries is presented here 
below: 

In ~ the Ministry of Housing and Reconstruction is responsible for the 
planning, develo19ent and lapleaentation of the large-scale public housing and 
construction projects through its subsidiary and associated authorities and 
organizations. 17 public sector companies \Dldertalte construction of public 
housing progr ... es in nev cities and infrastructure along with inumerable 
private contractors and sub-contractors. 

A Building Materials Organization has been established for the planning, 
development and production of major building materials. It also acts as a 
holding company for state enterprises manufacturing cement, briclts, marble, 
concrete, lime, plywood, gypsum, panels and boards, some in joint venture with 
private sector. Other public sector corporations are manufacturing several 
major building materials such as the Mining and Refractories Corporation 
(sanitary ware, ceramic tiles, sheet glass etc.), Metallurgical Industries 
Corporation (steel bars, sections and structures), Chemical Organization 
(thermoplastics, paints). 

Several modern large and medium scale private and mixed enterprises have 
come up for the production of major building materials such as steel bars and 
sections, ceramic tiles and sanitary ware, thermoplastics and paints, bricks 
and aluminium products. 

In ITHIOPIA the Ministry of Construction is the principal authority for 
the planning and 1Dldertaki11& of construction in the co1Dltry. It \Dldertaltes 
the construction of about 90 per cent of the infrastructure works and about 
50 per cent of the building construction in the country. The Ministry of 

Bouaina and Urban Develo19ent is the principal authority ~or the plannina, 
development and iapleaentation of housing construction in the country directly 
aa vell aa throuah the 11UDicipalitiea. It has created a network of production 
and distribution of building .. teriala for houaing construction such as wall 
blocka, vood products, doors, windows, joinery vork, grills, water tanks. 

There are four ainiatries which have overall adainistrative 
responsibilities for the production of building material• and two which look 
after their distribution through respective corporations. Production and 
distribution are planned annually based on a ten year perspective plan and its 
illpleaentation follow~d up by the Office of the Rational Coaaittee for Central 
Planning under the Office of the Co1Dlcll of the Ministers. 
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The Ethiopian Construction Rateriala Corporation has 13 factories 
unufacturing chipvood and related products, plywood, hard and aoft board, 
joinery and carpentry work, .. rble slabs, granite tiles, cement bloclta, cement 
pipes, cement tiles and clay briclts. The Ethiopian Cment Corporation baa 
factories producing CelleSlt, cer .. ica, liae and aaanitary ware. Bational lletal 
Corporation aanufactures reinforced steel bars, aectiona, roofing ueeta, 
pipea, doors and window profile•. Rational Chemical Corporation prod\lcea 
theraoplaatic •eteriab and paints. The lliniatry of Agriculture Corporations 
~roduce and distribute aavn timber and lUllber. The lliniatry of llines and 
Energy has lately entered the pr~.a~tion and e.zport of .. rble products. 

Distribution of construction .. terials is conducted through the lthiopian 
Dollestic Distribution Corporation (wholesale trade) and lthiopian Retail Trade 
Corporation (retailing). Imports are handled by the lmport-bport Corporation. 

The building .. teriala production in the priTate sector la limited only to 
the rural inforul production and saall contracting. 

In 1111! the IUnistry of Lands and Rousing, llinistry Gf Local Government 
and Physical Planning, and the "inistry of Public Works have responsibilities 
relating to regional/area development, physical planning, and, public vorks 
and infrastructure policy planning and development. The Rational Rousing 
Corporation of the Ministry of Lands and Rousing la .. inly charged with the 
construction of low-cost income housing. Other than the public worlca, 
infrastructure and social services, the building and construction industry is 
entirely private. 

The institutional system for credit and finance la vell deTeloped and 
serves the private sector building and construction ind~try. 

The manufacture of building and construction materials is likewise al.most 
entirely in the private sector and seeas to be vell developed with respect to 
the modern building materials required for organized urban construction work. 

The traditional building materials are reportedly comDOnly produced by the 
cottage scale rural producers. 

In TAIZAJ!IA the public authorities and corporations attached to the 
various •inistries are responsible for the entire organized construction as 
vell as the production and aupply of building and construction .. teriala. 

The Tanzania Saruji Corporation ha• factories for the production of 
c•ent, briclts, cement bloclca, sanitary ware, cer .. ic tiles, liae and aheet 
class. The Rational Housing Corporation baa UDufacturing facilities for 
briclca, lille, concrete bloclca uul fencing poles, woodwork and joinery u vell 
aa atone quarries. The Bational Developaent Corporation is the sole producer 
of reinforcement steel bars, sections and rolled products, vire rod and wire 
rod products, aluainiU11 sheets, galvanized C.I. aheeta, 1alvanized iron pipes, 
Z purlins and trusses, cold rolled steel sheets and asbestos cement ueets. 
The Tanzania Wood Industries Corporation is the .. jor producer and supplier of 
sawn tiaber and joinery products (doors/windows) uul sole produ~er of hard 
board, soft board, chip board and plywood, while the Rational Chemical 
Industry has a plant for PVC pipes and products. 

The Rational Housing Corporation has been responsible for the construction 
of lov income housing. The Rational Construction Council is responsible for 
the (:o-ordination of construction contractors/contracts. 
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The building and construction activity in the priYate sector la lillited 
essentially to non-urban and rural areas. The production of building mid 
construction aateriala in the private sector ia recently being allowed and ls 
lilllted to tvo to three plants other than the widespread traditional rural 
cottage production of traditional aaterlals. 

In PWSTAI The lllnlatry of Housing and Worka la reaponal'!>le for the 
national planning and ~llcy aaklng while the ProYinclal lllnlatrlea 1111dertalte 
the vork in their respective proYincea and territories. The planning, 
deYelop11ent and illpleaentation for the aajor aetropolltan areas la the 
reapousibility of the~r respective DeYeloi;iment Authorities (7). 

Pu~llc sector participation has been aost significant in the aanuf acture 
of ceaent. The other aajor building aateriala such as cement, steel rolled 
products, cerulc tiles and sanitary vare, cment blocka, theraoplastlc 
products, sheet glass, paints, vood and aarble products are 11a11ufactured and 
supplied by the modern organized priYate aector vith the exception of lime and 
bricks which is concentrated in the aaall-scale industrial sector. 

The research and development in building aaterials is aalnly 1Dldertalten by 
the Rational Building Research Institutes of the Council of Housing and Works 
Research, the Council for Appropriate Technology Development, Building 
Research Stations of the Public Works Departllents, and Forest Institute. 

The industry is well organized through Associations and Chambers of 
C0111merce and Industry. 

In ~ the institutional fruevork for the building and construction 
industry is one of the aost extensiYe. The lllnistry of Urban Development is 
relU)Onsible for the planning and policy development while the State Ministries 
undertake the work in their respective states and \Dlion territories through 
State Housing Boards. The planning, deTelopeent and implementation of work is 
carried out by the Improvement Trusts and Development Authorities for their 
aeYeral respective urban and aetropolltan areas. 

The Rational Housing Bank, Boualng Development Finance Corporation, 
Housing and Urban DeveloP1tent Corporatl~n and Indian Housing Finance and 
Development Corporation provide the nucleus for the housing development 
finance by the Central Goven111ent. 

l'be Rational Building Organization (to adYance the best uae of national 
resources, manpower and technical Jaiovledae ID the public and priYate sectors 
of the construction lnduatry), the Bational Council for Ceaent and Building 
llaterlals (technology deYelop11ent and transfer, and, lnduatrlal services on 
all aapect• of ceaent and bulldin& .. teriala industries), and, the Central 
Bulldln& Research Institute (applied research and deYelop11ent work in building 
science and building aaterial•) provide the central leYel nucleus for the 
deYelopment and promotion of rational bulldln& technology, aaterlal• and 
services. 

With the exception of cement and steel the public sector has virtually no 
participation in the 11anufacture of building and construction aaterials. The 
building and construction material• manufacturing industry ls vell organized 
and developed, using, in aost caaea aodern technology, with the exception of 
the brick, tiles and lime industry. 
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The Rational Building Organization .. intains 15 extension centres/regional 
housing deTelopment centres; Housing and Urban Development Corporation have 
established a Buaan Settlement llanagement Institute, and, just la1Dlcbed a 
progr ... e of establishing several Building Technology Centres in variots parts 
of the country. The Central Building Research Institute and its associated 
centres/atationa are active in applied research on the iaproveaent and 
llOdernization of aeveral local building .. terials. The Rational Council for 
Ceaent and Building llateriala kaa aucceaafull.y developed equipment for 
Tertical ahaft ceaent kilns and other products and has eabarlted on 
eatabliahing netvorlta in varioua parta of the country. The Bureau of Indian 
Standards has already established atandarda on several local building 
aateriala/producta paving the way for their orderly development. 

In THAILAIJ) the Rational lconoaic and Social Development Board, and, the 
Ministry of Interior provide the planning and policy fraaework along with the 
Bangltok Metropolitan Adalnlstratlon. 

The Rational Housing Authority ls the .. 1n producer of low incoae/cost 
housing in the country. 

The Building Technology Department of the Thailand Institute of Scientific 
and Technological aesearch and the Forest Products Research Division of the 
Royal Forestry Department provide the nucleus for research and development on 
building materials. 

The Forest Industry Organization is a state enterprise for the production 
and promotion of timber-based building m:~erials. 

The building and construction materials manufacturing industry is quite 
well organized and uses 110dem technology. It is almost entirely in the large 
private sector. The liae and clay products manufacture is largely !n the 
amall-scale rural sector. 

An extensive institutional framework appears to be in place in the 
PDILIPPlftES. The Housing and Urban Development Co-ordination Council 
constitutes the apex body for overseeing and co-ordinating a number of 
agencies and organizations concerned with the housing and construction. The 
Construction Industry Authority of the Philippines provides the necessary 
control and assistance for the development and growth of the construction 
industry. 

Organizations auch aa the Rational Housing Authority, Bome Development 
Mutual Fund, •ational Boae llortgaae Finance Corporation, Buman Settlements 
Regulatory C011111iasion, HOile Financing Corporation provide an interacting 
network of housing agencies. 

The Department of Public Works and Housing provides the Government 
planning, iaplementation a.id oversight for the construction. 

The Bureau of Product Standards has undertaken work in providing standards 
for several building and construction materials. 

The Department of Science and Technology promotes and undertakes the R+D 
on building materials among others. 
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The Construction Materials Departaent of the Board of Investaent pays 
particular attention to the development and growth of the building aaterials 
industry. 

The building and construction aaterials llallUfacturing industry is well 
organized and uses aodem technology. It is almost entirely in the large and 
aediua private sector. Several of these enterprises are joint ventures with 
foreign coapaniea. Others have Ucencing or technical and other fonaa of 
collaborations vith foreign COllp&nies. 

V. JOLI AID SIGftlFICAl!CE OF FORMAi. UD IRFORPIAL SECTORS 

For want of a universally accepted nOllenclature for the modem, aechanized 
or organized industrial operations formally incorparated, recognized or 
licensed as industrial enterprises, or, those traditionally in existence as 
cottage, rural, non-mechanized operations not formally incorporated, 
recognized or licensed as industrial enterprises, the subject terminology of 
"FORMAL" and "llft'ORMAL" is used to describe these respectively. 

The distinction is of singular importance in the building and construction 
materials industry in view of the introduction and widespread replacement by 
nev building and construction designs, technologies, systems and materials of 
old and traditional designs, technologies, and systems, during the past three 
to four decades, more particularly in the developing countries, besides the 
creation of newer informal operations to cater for the specific segments of 
the ma~ket. More than anything this, in fact, appears to reflect the market 
segJ1en~ation generally relevant in these co\Dltries in the context of the 
economic, cultural and social structures available therein. 

The very fact that the modern formally incorporated, recognized or 
licensed industrial enterprises are referred to as "Formal" are usually the 
subject of an organized planning, policy making and formal organizational 
thrust and development effort in most cases, and, organized information is 
available on this sector, while those not formally incorporated, recognized or 
licensed cottage industrial \Dldertaltings referred to as "IRFORMAL" are more 
often than not passed-by or overlooked, and, not much organized information is 
available thereon. 

Some other general characteristics are noteworthy. 

(a) The aajor building and construction materials required for the 
publicly financed construction works and large-scale c01t.o1ercial conatruction 
worlta (usually in urban metropolitan areas) rely on modern (mechanized) 
factory produced products, whereas those privately/individually financed small 
individual or rual/non urban construction works using limited quantitiea of 
modern aechanized factory produced products vould often rely on the 
conatruction material• from the localized informally produced materials. 

(b) The never modem building and construction materials such as cement, 
atructural and reinforcing ateel, ceramic tiles and sanitary ware, galvanized 
and corrugated iron •beets, asbestos cement pipes, sheet glass, plywood etc. 
have become established aa mechanized factory manufactured products; whereas, 
auch traditional and indigeneous material as lime, clay bricks and tiles, 
atone bricks, mud blocks/plasters, timber/bamboo trusses, joinery and panels, 
and, thatches etc., while still remaining vital and predominant to varying 
degrees have not accomplished sufficient technological/production aystem 
improvement• and remained in the manual, cottage and informal sector moatly 
prevalent in the low income self-financed housing in urban fringes and rural 
area•. 
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SOiie of the secondary and tertiary building material products based upon 
the llOdern construction aaterials such as cement concrete blocks, grills, 
scr~ena, tiles, steel doors/window frames, grills and gates, water tanks, 
sanitary ware and tiles, terrazo and mosaic, largely to supply the low income 
self-financed housing in urban fringes and rural areas, have also joined the 
inforaal production ranks. 

Organized inforaation on construction and construction aaterials is 
available only for the publicly financed construction works and some private 
c0111mercial construction and formally organized. aaterials. But this invariably 
does not represent the totality of the picture either with regard to the 
construction or the materials. There ia, however, no vay to ascertain to any 
reasonable degree without launching extensive, long-drawn and expensive 
surveys in the countries. Such effort is not lcnovn to have been aade in any of 
the colDltries. However, the various authorities do appear to be conscious of 
it and are mindful of the situation. Some value judgements and questions have 
been indicated during discussions with authorities in the countries visited. 
These are mentioned. here below. 

A total of 115 construction projects valued at LE 18.000 million are 
included in the Five Year Development Plan. Private sectors' participation is 
expected to be at 50 per cent {75 per cent for housing and 25 per cent for 
industrial construction). Bo efforts have been made to estimate the informal 
sector construction. 

Burnt clay bricks had been used as a principal building material 
traditionally. Innumerable manual cottage enterprises have had existed 
throughout the country for the production of clay bricks. However, due to 
shortage of clay after the construction of high dam, the Government had made 
concerted efforts at promoting the use of desert clays for brick production. 
The use of clay was legally banned and assistance and incentives were offered 
for the producers to convert their operations to desert clays. To date about 
1.500 small-scale semi-mechanized enterprises have come about as a result. 

This effort has also generated the creation of large numbers of 
small-scale operations for the production of cement bricks and blocks all over 
the country. 

In view of the planned thrust of the Government's progrlUllDe l~cally 
ll&JlUfactured equipment for bricks and block-making bas been introduced and 
there are three major factories and about 30 small job ahops which are 
manufacturing and supplying these equipments. 

ETHIOPIA 

The private sector, formal or informal, is very limited in Ethiopia either 
in respect of construction or the production of building materials. 
Beverthelesa, the informal estimates by the Ministry of Housing and Urban 
Development suggest that about 50 per cent of all housing activity undertaken 
by the private individuals is in the 15 major towns whereas that in the rural 
areas la widespread as there are no Government restrictions applied to those 
areas. 

The upcoming Five Year Plan envisages the construction of 42.000 housings 
by the Ministry of Housing and Urban Development mainly {44 per cent) through 
the co-operatives. Thia does not include the construction that would be 
undertaken by the Government Agencies and Co-operatives for their staff and 
workers, the industrial construction and private informal construction. 
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The small private and informal sector plays only a liaited role in the 
production and supply ~f building and construction materials such as sand and 
gravel, lime, cement blocks and pipes, clay bricks and terrazo tiles, some 
joinery and metal work, usonary atones, and atone crushing. 

The annual requirements of housing is estimated at over 190.000 units in 
urban areas, about 90.000 in rural areas and about 125.000 for replacements. 
The Rational Bousi03 Corporation is the largest producer of lo~-cost housing 
in the urban areas. The rest is undertaken by the formal private sector. 

The informal sector is understood to enjoy a reasonable share in the 
construction of housing in urban fringes and greatly in the rural areas. 

The production of building and construction materials is undertaken mainly 
by the organized formal sector. However, small-scale production of 
traditional building materials such as bricks, lime and others is undertaken 
in the informal sector in rural areas. 

The role and share of the private sector in the construction or building 
materials industry ls limited except in rural areas. The operations of the 
public sector enterprises have been facing mounting problems for various 
reasons. 

The informal sector is reported quite active iu the urban fringes and 
rural areas 1U1d relies heavily on the traditional materials such as bricks, 
tiles, sl&te, lime, stone ar.d thatches. 

PAKISTAN 

The informal sector is noted to be quite active in Pakistan and has a 
large share in the prQduction and supply of some building and construction 
:u.urials such as bricks; steel fabrieated doors; :indows and grills; cement 
grills; terrazzo tiles; wooden joinery work; sand and gravel; mud and stone; 
and ~ven some tradtional sanitary ware and tiles. 

The production of bricJcs appears to be solely undertaken in the 
nou-mechanl~ed informal sector. 

40 to 50 per cent of the development plans' outlays are estimated to go 
for construction and 60 to 70 per cent of this goes for the building and 
construction materials. It is also estimated that the requirements of 
building materials ln India amount to •bout 3.000 million tone per annum for 
whi'h about 5.000 million tons of raw 2ateriela are needed annually <reference 
RCB-CRI). It is also suggested that the construction induatry employs about 
SO per cent of all labour f :ce in the country (reference BUDCO). This 
clearly appears to indicate the size of the constru~tion and building 
materials industry in the country. 
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It is also indicated that about 60 per cent of all building aaterials •~e 
produced and supplied by the unorganized (inforaal) sector in the country. 
some building materials such as briclts, lime, tiles, pozzolanas, aggregates 
are aainly provided by the inforaal sector besides aome very localized 
products in the rural areas such as aud bloclts, atones, baaboo, 
leaves/grasses/thatches etc. 

Up to 40.000 brick malting units are reported to exist in various parts of 
the country. Their combined production is estiaated at 500.000 aillion bricks 
per umum. The average capacity of these units is eat:laated at 25.000 bricks 
per kiln. Those nearer to the metropolitan areas have a capacity of 40-50.000 
bricks per kiln while others at 10-15.000 bricks per kiln. 

About 6.000 tile malting units are estimated to operate in various parts of 
the COU&~ry. 

Flooring mosaic and terrazo tiles are also reportedly produced mainly in 
the informal sector. 

THAILAND 

The construction and building materials industry is almost entirely in the 
m~dern private sector with the exception of some lime and clay products and 
wood and metal work. The formal sector controls the entire share of the 
building materials supply to the organized construction sector. 

The informal sector, however, is the main source of lime, clay, 
bricks/blocks, cement blocks/tiles etc. and wood and metal joinery work in the 
urban fringes and rural areas. 

PHILIPPINES 

The construction and building materials industry is mainly in the 
organized private sector. 

The 1980 Census of Housing has, however, revealed that the informal 
housing sector has been more significant than that of the GoveI'Dllent and 
private fol'IJal sectors combined, in that, of the umual housing output of 
675.000 units during 1976-80 72.8 per cent were made of light materials and 
27.8 per cent of strong materials, and, of this total the Government and 
organized private sector aceounted for about 100.000 1Dlita. 

Thia clearly established that the informal building materials sector must 
be widespread. Thia would apply to all rural housing, ll&lteshift and 
transitional housing of urban squatters. 

Obviously the use of traditional building material~ must be widespread 
such as thatches, bamboo and wood, but no information la available. 
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VI. MAJOR PROBLIMS/COBSTRAUITS 

In view of the fact that this overview was required to be undertaken with 
a particular reference to the low-cost building materials in the context of 
the low-cost housing, SOile digression may b~ considered in order to reflect on 
the situation with respect to the construction needs in general and those for 
the low-cost housing in particular in SOile of the colDltries concerned by the 
overview in order to be able to consider the problems and constraints 
pertaining to the production and supply of the building and construction 
aaterials in the desired perspective. 

From Chapter one it is noted that the construction demand stems from all 
the major economic and social sectors aore noteworthy amongst these being the 
physical infrastructure such as transport (roads, bridges, waterways, airports 
and sea por:c:), irrigation (dua, canals and channels), energy and power, 
water supply fer human and industrial consumption, public health (sanitation 
and drainage); social services infrastructure such as education, health and 
coanunity services; COlllDercial and public buildings such as hotels, offices, 
industrial and warehousing buildings; and, lastly housing. 

Almost all of the construction pertaining to the physical infrastructure 
is undertaken by the Government and most of that pertaining to social services 
infrastructure likewise, while the co1111ercial and public buildings 
construction genereally falls within the large-scale private or quasi private 
with some exceptions. That leaveo the housing sector which invariably is 
shared between the Government, large-scale private and individual private 
sectors. 

In other words the entire physical and social services infrastructure; 
coanercial and public buildings; and some part of housing falls within the 
organized sector with the rest in the 1Dlorganized or informal sector of 
construction industtY. In order to follow this analysis through, another 
distinction may be made with respect to the housing sector. It is noted that 
the involvement of the organized sector of construction industry (government 
and private) is generally limited to the metropolitan urban areas, whereas the 
rural areas, urban fringes and urban and semi-urban slums almost entirely fall 
into the indivudal private or informal sector of the construction industry. 

At this juncture a passing reference aay be made to the urban and rural 
mix of the population and the incOlle disparity within the two. It would be 
noted that generally 60 to 80 per cent of the populations are acco11odated in 
the rural areas and their income levels are usually a fraction of those in the 
urban areas. (Baht 4-600 to Baht 4-6.000 in Thailand). 

It, ther~fore, would appear pertinent to establish a view of the 
parameters for the construction and building materials and for the low-cost 
building materials. It would thua be clear that the 60 to 80 per cent of the 
housing construction, i.e. that representing the rural, informal urban slums 
and urban/semi urban fringes housing would tend to fall under the low-cost 
housing. The low-cost b~ilding and construction materials would primarily be 
needed for this segment of th~ housing sector in ad~ition to other 
construction at the lover end of the organized construccion sector. 

At this ~oint it may be useful to also establish a view of the parameters 
of the building and construction materials for the various segments of the 
construction industry formal or informal. 
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It would be clear that the physical infrastructure constructions are to be 
highly engineered structural construction nonr.ally requiring engineering and 
structural construction aaterials, i.e. cement, steel structures, piles and 
reinforcements, and, other specialized materials, of the highest atandard of 
strength and quality in large quantities. The C0111mercial and public buildings 
would normally be likewise highly engineered and structurally designed 
conatructlona requiring atrong foundations, super structure (steel, R.C.C. 
etc), load bearing flooring structures and other aodern and engineered 
walling, ceiling and flooring aaterlals and accessories and equipaent such as 
cliaate control, water auppply, drainage, electrical aaterlals, finishing and 
decorative aaterlals of high standards of quality and strength with 
considerable decorative and aesthetic characteristics. The social services 
infrastructure and housing sectors of construction are highly versatile in 
that the organized high quality (high and medium cost) housing and specialized 
social services infrastructure (such as hospitals and other specialized 
educational etc.) are aore like the coanercial and public buildings in terms 
of their needs for the quality and variety of the building and construction 
materials, while the general ordinary social services infrastructure and low 
cost housing are not. 

The informal construction segment, i.e., the inforaal housing in rural 
areas, urban fringes and slums etc. is the one which is not highly engineered 
and structurally designed and requires materials for foundations, walls, 
floors, roofs, ceilings ar.d other amenities needed for the living quarters 
with appropriate strength, quality and decorative or aesthetic standards. 

Another important facet or parameter that is worth noting here ls the 
structural and architectural design styles and requirements that would have 
SOile bearing on the quality and decorative standards of the building 
materials. It la noted that those pertaining to the physical infrastructure, 
COllllercial and public buildings, social servicea infrastructure, and, high 
class housing have become internationally uniform to varying degrees while 
that for the low-income and infonnal housing construction still very much 
remains local tradltlon and socio-cultural styles despite introduction of 
modern materials and amenities etc. 

Thia brings us to a point where a somewhat simplified identification of 
the building and construction materials for the major sectors of the 
construction industry may be attempted. This should assist in the approximate 
aegnaentation of the types and varieties of the different building and 
construction materials and understanding the interplay amongst these in the 
perapective of the production and supply of these, as applicable. 



Type/sector of construction 

1. Physical infrastructure 

2. Ca11mercial/Fublic buildings 
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na1or building/construction 
Materials required 

- Stone 
- Coarse aggregates 
- Heavy Structural Steel and others for 

foundations 
- Reinforcement steel 
-Cement 
- Sand and other fine or mecliua aggregates 
- .lsphalt/bitUlleD and other apecialized 

aaterials 
- Engineered Steel, l.C.C. and other products 

- FoUlldation aateriala auch aa atone, course 
aggregate and structural ateel 

- Heavy structural steel or l.C.C. for super 
structures 

- l.C.C. for roofing/flooring etc. 
- Walling materials 
- Structural ceiling aaterials 
- Partitioning materials 
- Flooring and decorative floor covering 

materials 
- Decorative wall covering materials 
- Sanitary fittings and accessories 
- Water supply materials and accessories 
- Sewerage and drainage aaterials 
- Electrification materials and accessories 
- Climate control equipment and accessoriea 
- Sheet glass 
- High class joinery, doors, windows, etc. 

3. Social services infrastructure and 
other organized construction 

- Fo\Dldation materials such as stone, course 
aggregate, R.C.C. or structur•l steel 

- Structural steel or R.C.C. for super 
structure 

- l.C.R. or other materials for roofing and 
flooring 

- Structural walling materials 
- Partitioning vall .. teriala 
- Flooring/decorative flooring aaterials 
- Wall covering materials 
- Sanitary fittings and acceaaories 
- Water supply materials and accessories 
- Sewerage and drainage material• and 

accessories 
Electrification materials and accessories 

- Climate control accessories 
- Sheet glass 
- Joinery vork, doors, windows etc. 



4. Informal construction 
(Housing in rural areas, 
urban and semi-urban fringes 
and sluas) 
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- Light fo\Dldation aaterial 
- Light R.C. for structural elements 
- Walling .. terials 
- Flooring and roofing aaterials 
- Joinery vorlt, door• and vindovs 
- Sheet glass 
- Water aupply aaterials and accessories 
- Sanitary fittings and accessories 
- Some aeverage and dr&inage 
- Some electrification aaterials and 

acceaaories 

Ideally one would wish to analyse the proble11& and constraints by 
aaterial, but in Tiev of the lack of strong commonalities aaongat the 
countries and regions it would impose serious limita~ions. Therefore, the 
problems and constraints currently experienced by the countries coTered in the 
OTerTiew are presented as such: 

The steel re-rolling mills in the private sector are facing the problem of 
the aTailability of billets frca the local steel plant. The import price for 
billets was reported at LE 750/ton while the product prices vere at LE/900 
ton. The billet casters in the local steel plant are planned to be 
rehabilitated to increase their capacity to 600.000 t.p.a. from the existing 
300.000 t.p.a. which should ease this situation. 

Some problems with respect to the availability of qualified and 
experienced middle management cadres in the newly introduced sophisticated 
technologies were reported by the Building Materials Organization. A research 
and training centre was being planned to train the middle 118Jlagement personnel 
including quality control and after sales aerTices for various products in 
order to compensate the loss of such personnel to the Arab Gulf co\Dltries. 

The cement and clay factories are facing severe problems of material loss, 
incomplete burning and corrossion due to salty clays. As a result the heavy 
consumption of spare parts and filteration of exhausts are big problems aside 
from the low capacity utilization rates. These problems have been traced to 
the designs of the plants not having been appropriately modified to suit the 
local soil conditions. 

The problem with respect to the production of burnt clay bricka had been 
accentuated after the completion of the high dam which resulted in the 
non-availability of renewed clay sedimentation in the river areas, and, steps 
were needed to arrest the erosion of top agricultural soils. Succ~ssful 
efforts have been made to stop the use of top soils by the t.raditional brick 
makers and instead to convert to seai-11eclianized process using desert clays. 

The much needed expanaion of the cement plants and the setting up of new 
plants to match the increasing demand for cement is posing serious problems 
due to increased equipment costs. The extent of the problem may be judged 
from the fact that the production coat of cement in the new plants la 
eatimated to amo\Dlt to LE 200 per ton while the market price la LE 80 per 
ton. At present only about 50 per cent of the cement plant equipment is 
manufactured vithi~ the country. 
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ITHIOPIA 

There is a considerable gap in the production and deaand of building 
aaterlals. At the peak of the construction in 1983 over 40 per cent of the 
building and construction aaterials vere iaported. The average for the past 
nine years coaes to about 30 per cent iaports. Currently the local production 
8ll01Dlts to about 200 million Blrrs while the 1.llports are at a level of about 
58 aillion Birra. The iaports aalnly constitute sanitary ware, tiaber and 
electrical aaterials a110ngst others. 

The aajor reason for the shortages is reported to be 1Dlder capacity 
operations of the existing plants aainly due to shortages of foreign exchange 
for llOdernizatlon/renovatton of facilities and for iaporting needed 
replacement parts and other repair and aaintenance aaterlals and inputs. One 
cement plant ia already closed down. 

The Co-ordination at the Government level for the production and supply of 
building materials (aaong others) is just beginning to emerge through 
centralized procurement by the Government. 

ttost of the production facilities need modernization and/or renovation, 
more importantly the cement plants, the steel rolling mills, steel profile 
doors and window aalting plants. With the increased import prices of steel 
sheets 85 per cent the cost of production for roofing sheets is attributed to 
the raw materials while for the steel pipes its 65 per cent. Dynamic 
solutions are being considered. 

Forestry has been seriously depleted resulting in the closure of a lot of 
the saw mills both in public and private sector. Anyway these mills have been 
antiquated and would need to be replaced when they were to be moved towards 
Western parts of the C01Dltry. 

The inward transport of the imported materials from the port and the 
distribution of the locally manufactured building materials is reported as 
another major problem due to lack of infrastructure and equipment. 

Several standards have been instituted by the Ethiopian Standardization 
Authority to cover even the low-coat and informal production sector, e.g. four 
grades for bricks, four for the concrete blocks and a number of grades for 
portland pozzolana cementa, hydrated lime, quiet lime and others in the draft 
forms; but they feel that the producers (usually public sector factories) 
still fail to meet these. 

The cement plants have reportedly been malting losses successively for the 
past ll&Jly year• mainly due to shifting exchange rates and designated foreign 
currency loans (The local price of cement is about $100/ton while it is 
exported at about $40-50/ton). 

The rising fuel coat• have adversely aff eeted the building materials 
industry. Also coats of imported inputs in many cases, especially steel 
products have overwhelmed the production coat which has resulted in the 
closure of several plants, particularly those producing products whose prices 
are controlle~ such as nails, barbed wire and wire mesh etc. while serious 
ahortagea are caused in the case of other materials. 
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As a result the costs of housing in Rairobi has increased so 11Uch that 
people cannot afford it. Part of this increase stems froa the high cost of 
long haulage that is necessary for the majority of the building aaterials. 

llany of the building and construction .. terials such as sheet glass, 
sanitary vare, sanitary fittings, al'Ullini'Ull profiles etc. as vell aa the rav 
.. terials for the aanufacture of the building aaterials such as gyps'Ull, 
ceraaic aaterials (clay, gypaUll, ltaoline, glazes, decorative paper), steel 
products like vire rod, sheets, billets are imported. 

The Rational Rousing Corporation indicated their serious concern about the 
situation vith respect to high cost of aaterials and construction, and, their 
keen interest in developing alternatives. 

TAIZAIJA 

Production and supply of building and construction materials are reported 
to be facing serious problems in Tanzania. 

Ceme.nt plants are facing serious operating problems. One 1Dlder CIDA 
aanagement is operating at about 60 per cent while the other two nev plants 
operate only at about 30-40 per cent. Major causes of 1Dlder capacity 
utilization are stated to be lack of foreign exchange for replacement parts, 
spare parts for repair and maintenance; transport, plant breakdowns and 
suspension of aid. Energy costs alone constituted over 60 per cent of the 
cost of production. 

Tb.- sanitary ware production plant is reported to be operating at less 
than 20 per cent capacity ostensibly for similar reasons. Some major 
technical problems in the plant design and installation are also said to be 
the reason for these problems. 

The sheet glass plant which was completed in 1985 did not get power 
connection 1Dltil March 1987 and that's when other problems arose in the 
furnace bricks t.'ld electrical connectors. Likewise Dodoma Brick Factory 
established in 1978 bas not produced a Si!lfle brick since. 

Several other factories are reported to be operating at only between 20 to 
50 per cent of capacity and many have technical operating problems while some 
are closed down. 

The prices for building materials especially steel and cement have risen 
1111ltifold for this and other reasons. 

Thia baa resulted in serious slow-down in the construction to a point that 
the Rational Rousing Corporation'• progra11111e has dropped from a peak of about 
2.000 housing units per year to just about 50 or ao. 

Availability of quarry products is also reported to face serious problems 
and shortages which la expected to seriously affect the upcoming highway 
rehabilitation as well as rural roads rehabilitation programmes. 
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The Tanzania Bureau of Standards has been 1Dlabie to deTelop standards for 
the low-coat materials for the reason that the llOdern aateriala auch as ceaent 
and steel are used only in the urban areas while the rural construction vas 
still priaarily baaed on traditional aateriala baaed on clay, pozzolanas, 
grasses, leaves and liae which are not produced on any organized scale and no 
institutional mechaniaas haTe come about to initiate action vith respect to 
their iaprovment and deTelopment or growth and the detenaination of national 
standards for such aaterials/products • 

.l Tiev vas apreased at the BCC that people aeeaed to h&Te giTen up and 
appear to be relying on traditional products such as clay and bricks etc. 

PWSTAl! 

The cost strt.Jcture in the state cement factories vas noted to be as 
follows; 

Energy/fuel 
Spares/stores 
Rav materials 
Packing materials 
Labour 
Depreciation 
Adllinistration 

51% (vet) 35-40% (dry) 
9% 

12% 
12% 

9% 
3% (old) 20% (new) 
3-4% 

The capacity utilization was reportedly good and operations satisfactory. 
Good quality control and l+D capability was stated to be available. Efforts 
were reported to be midervay to develop and market mixed cement in order to be 
able to overcome the cost pressures. even though cement plants up to 
2.000 tons per day capacity were completely manufactured locally. 

Research and development work mainly concentrates on developing the local 
manufacture of new low-cost building materials from industrial and 
agricultural wastes, such as fly ash from sugar mills, bagasse, slags and 
other materials such as gypsum, ferrocement, lime, gap gr~ted concrete base 
white mozaics, mud blocks, parabolic roofing, arches, modular bricks, 
self-closing doors, Z tile roofing, gypsum, sisal sheets, expanded clays, foam 
concrete etc. These efforts are directed at generally improving the housing 
construction in the rural areas and the urban and semi-urban fringes. 

lllergy and environment are the major constraint• perceived in the further 
growth of the modern as well as the traditional building .. terials 
ind11striea. Inergy efficient production and use of induatrial, agricultural 
and other vaatea is consuming major attention in the vast research and 
development and manufacturing establishment in the country, besides the use of 
traditional materials, and, avoidance of long distance transport of the 
materials. 
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To Ulustrat.e the magnitude of the problem it is reported that India needs 
about 3.000 aillion tons of all types of building and construction aaterials 
annually which requires about 5.000 aillion tons of input aateriala while 
about 4.000 aillion tons of industrial, agricultural, urban, rural vaatea are 
1enerated vhich contain varying aaounta of baaic elements auch as calcim, 
ailica, aluainh•, ferrous and ozygen, illportant component of the building 
aaterlala. Another important factor of aipificance vaa stated to be that the 
coaponent of paclting aateriala and transportation in the coat to conamer of 
aajor building aaterials such as ceaent vas between 20 to 50 per cent. 

Several adccesses have been achiev,1 already aore noteworthy allOJl&St these 
being the popularization of the aini cement plants in the country, alag 
cement, fly ash briclts etc. 

A vast DUllber of standards has been established that cover aost building 
aaterials of all types and ranges including those suitable for the low-cost 
housing. 

The perspective for this development effort is provided by the planned 
ceilings for the targetted low-cost housing as: 

Ip come 
"RS" 

Economically weaker sections up to 700 
Low-income gro ps 701 to 1.500 
Riddle income groups 1.501 to 2.500 

Cost Ceiling 
"RS" 

5.000 
30.000 
75.000 

These efforts, therefore, appear to be directed at the broad base 
including not just the building materials but also, and very justifiably so, 
at the architectural design, spat.ial planning, and construction technologies 
as well as systems in order to meet the challenge posed by provision of 
housing to the economically weaker sP-ctions as well as the low-incoae groups 
equitably. 

IBAILAIU> 

In view of the current cond011iniU11 boOll in the Bangkok Metropolitan region 
there la strong pressure on the supply of building and construction 
aaterials. Severe shortages are felt and are expected to worsen. The exact 
nature and causes are still not ascertained. 

The prices of building materials bad 1one up by about 20 per cent in 1987 
and about 28 per cent in 1988 and are expected to rise another about 20 to 

30 per cent during 1989. Some of the reasona are: 

1) increase in the condominium and other construction project• 
2) increased prices of imported raw materials 
3) stock piling by traders 
4) 1Dlcertainty on the part of the producers 

Construction steel and wood products have faced crisis situation• on the 
former due to demand greatly outstripping the local installed capacity causing 
about 30 per cent of the requirements to be imported, while on the latter due 
to reduced availability of local timber (logging of which has been banned to 
arreat the further depletion of forest cover) causing the prices to increase 
by 100 per cent. 
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The availability of crushed atone is also expected to cauae probleas as 
the atone pitches near Bangkok are being closed to protect the environment, 
and alternative sources are located far avay and their quality vaa 1Dlcertain. 

The overall tncreaaea in the prices are reflected aa belov: 

Steel 
Ceaent 
Plywood 
Wood products 
Al1J11iniua products 
Electrical wiring 

100 per cent 
5-10 per cent 
100 per cent 
100 per cent 
40-50 per cent 
40-50 per cent 

The forest coTer baa depleted froa 40 per cent to 25 per cent causing 
concern and leading to the ban on logging. SeTere flooda in the Southern 
parts of the country aggravated the supply situation further. hen the 
availability froa the neighbouring countries have been constrained causing 
shortages and price hikes despite Governaent aeasurea to lover laport duties 
froa 12 to 2 per cent. 

The shortage of wood would have created greater proble11a for the rural 
areas as the majority relies on wood and other tradltlonal materials. 

Transportation has been another aajor problem. Attempts were aade to 
improve the river transport at a cost of Baht 50 alllion but it did not 
succeed. As a result the delivered price of blilding aaterlals has registered 
further increases causing greater crunch on aup~ly of aaterials to the regions 
outside Bangkok. 

The Thai Industrial Standards Institute has prepared and established 
standards for several building and construction aaterials but, unfortunately, 
have not been able to do auch on the locally produced indigenous and 
traditional materials due to lack of their usage in the organized construction. 

PHILIPPI US 

Severe pressure on the supply and the prices of building and construction 
materials have been felt due to the construction booa during the past couple 
of years. Increasing quantities of several aaterlals including cement had to 
be Imported in order to aeet the shortfall. 

The cement industry had beG in a011e disarray for some tiae. Bight of the 
18 plants still eaploy the 1Dleconomic vet process and !~eral plant• have been 
inoper&tive or irregularly operating during the past five years. Si% of these 
plants are nov 11&Daged by a professional aanagement group while two coapanies 
have joined together to acquire a aultiline plant which baa been shut down 
since 1985. At least another 6 plants are facing serious operatin& and 
financial di~ficulties. The Government has successfully promoted a programme 
of cement industry rehabilitation and modernization since October 1988 
offering incentiTea to those who would engage in such rehabilitation and 
modernization that would alao increase output or improve energy efficiency by 
at least 20 per cent. 14 plant& have applied to participate. 

Shortaf 3 of aggregates as well as timber and steel have also been 
experiencea. The constraint on aggregate and steel is obviously due to the 
audden increases in the demand and problems with production and transport, 
while, the timber problem i• a more long-term one as the logging had been 
banned in order to arrest any further decline in the forest cover. 
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The Department of Works aLd Housing has pointed out the crucial problem of 
the non-availability of the properly trained and experienced construction 
project aanagement personnel which was hampering the iapleaentation of several 
of their projects while the Construction Industry Authority of the Philippines 
indicated laclt of proper and effective co-ordination amongst the llallY 
authorities and agencies dealing with the various facets of the industry as 
one of the proble11a causing difficulties in identifying and \Dldertalting the 
required actions needed to resolve the probleas faced by the industry. 

Efforts are being contemplated to utilize the vast resources of luaber 
from the coconut trees which are already overdue to be replaced as well as to 
find alternative wood products/substitutes. 

All this had naturally further aggrevated the problems of producing 
low-coat housing, and, the Rational Housing Authority, is duly concernd about 
it. They believe that no deterained efforts appeared to have been aade in the 
direction of the production and supply of low-cost building materials despite 
a very urgent need for it and IUIA'a keen interest. 

The building codes appear to prevent the use of bamboo as a construction 
aaterial along with some others which are in c01mton use in the traditional 
rural areas. 

The Bureau of Product Standards have prepared and issued several standards 
for building and construction materials but was not able to do much by way of 
tackling any of the traditional and indigeneous small-scale products because 
of their lack of use in the organized sector. 

VII. Fift])IRGS. CORCLUSIORS. ARD RECOMMENDATIONS 

After having presented the overview in the earlier chapters, it appears 
highly desirable to make an attempt to analytically synthesize the problems 
and constraints faced in the surveyed co\Dltries into clearly laid out findings 
of the study out of which conclusions could be reasonably drawn and rational 
recODDendations fol'llUlated for consideration in the preparatory discussions 
for the Second Consultation. 

The sources of demand for the building and construction materials, the 
distinctions between the organized and unorganized, formal and inforaal, and 
aodern and traditi~aal aeg11enta pertaining to the end user market as well as 
the production and supply system baa been dealt with at some length in earlier 
chapters. An attempt was also aade to identify a typolo&Y of building and 
construction aateriala required for various end use segments of the 
construction and building industry aarket, with a view to create as clear a 
distinction as possible for the variety of product categories and ranges 
required by the co\Dltriea' markets. 

An attempt would now be made to establish the Findings, Conclusions, and 
Reco1111endations. 
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Before setting out to establish any findings with respect to the building 
and construction mat~rials with reference to the cost categories, it is 
considered critically important to highlight the cost structure for the 
building and construction independent of the coat of the materials, or, for 
factors that subjugate the building and construction costs to those other than 
of the aateriala. 

It is noted that up to 30-40% of the cost of construction ia at~ributable 
to the phpping and management services such as, surveying, planning, 
designing, contracting and the like. It is also noted that the land cost may 
constitute anywhere from 20-60% of the cost of ~ building and construction 
project. It la also clearly understood that architectural and structural 
design considerations and choices could increment anywhere from 10-30% of the 
coat of construction. 

It would thus appear that in the context of the building and construction 
industry system, with particular reference to the popular, or low-cost, or 
mass housing and building construction requirements, the cost of the building 
and construction materials, could at times be a rather •inor constituent. 
Economics of overall cost could more usefully be considered from the building 
and construction technique and system aspect rather than just the materials. 

Another widespread dilemma is noteworthy, that is the introduction and 
popular use of modern low-cost building and construction materials appears to 
have created severe distortions without causing the economies originally 
perceived. Thia is for the simple reason that these perceptions were 
ostensibly totally out of context to start with, as these materials were 
promoted solely on unit costing in a conceptually irrelevant manner and not in 
tune with the applicable system-wide perspective. Reference is made here to 
the cost of modern building materials such as cement and cement-baaed 
products, steel and steel-based products, thermoplastic and ceramic products, 
etc., which no doubt are low-cost on unit cost basis; but, in the context of 
their applications in the subject countries, these appear to have gradually 
lost their cost competitiveness at end user points of consumption. 

The reason for this phenomenon could ostensibly be the fact that the 
modern materials have been developed with a view towards time and labour 
saving in an environment where cost structures have been biased toward time 
and labour (60-70X) and not the materials (30-40S). The parameters in the 
aurYeyed co1Dltriea, however, have been the reverse (materials 60-70X, 
labour/tiae 30-40S). To make aattera worse the appropriateness of these 
aaterials in relation to the climatic conditions (and non-availability of 
climatic control facilities) have been questionable in moat cases. 

Additionally the basic element in the cost effectiveness of these modern 
material• has been their industrialized manufacture on mass or large-scale 
which haa been mitigated in most cases due to smallness of local market size, 
lack of transport and distributive infrastructure facilities, high cost of 
fuel and energy, high cost of equipment and imported materials, and general 
decline in the economies of these co\Ultries depriving them of the resources to 
finance the imported inputs, spares and debt repayments. 
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This seems to have created a crisis in most situations leading to 
uneconomic operations of domestic production facilities, shortage of materials 
and escalation of prices. 

In the meantime the traditionally popular local building materials such as 
clay and clay products, lime and lime products, atone and atone products, wood 
and wood products etc. have gotten neglected to such an extent that some have 
simply gone out of use while others have regressed to antiquated production 
technology and system, and their quality deteriorated to often unacceptable 
levels. 

All this appears to have generated a situation where the affordability of 
housing and other public building construction has slipped the vast .. jorities 
of populations. The ever increasing magnitude of the problem baa been posing 
a mounting challenge to the governments and public agencies dealing with the 
various facets of the issue. 

Considerable work has been done in many countries on analyzing the issues 
and a somewhat coamon understanding appears to have evolved indicating the 
necessity to tackle the subject in its perspective and a system concept 
whereby the production and availability of building and construc,ion materials 
would be considerP.d simultaneously with 

- new and 
- new and 
- new and 
- new and 
- new and 

improved construction techniques 
improved architectural planning and design considerations/choices 
improved management and construction practices 
improved land policies 
improved financing and control policies and practices 

CONCLUSIONS 

Important and critical as the above are in the context of the 
accomplishment of the low-cost housing and construction, these are outside the 
direct purview of this overview. However, in the perspective of the System of 
Consultations, and, as the construction system aspects are, both directly and 
indirectly, the determinants of the building and construction materials in all 
their fa~ets, characteristics and parameters, a strong note must be taken of 
such construction system concepts in considering any action plans for the 
building and construction materials. 

Extensive amount of work seems to have been done in many countries on this 
subject. The primary par111eters which cause the difficulties in the 
availability and the cost effectiveness of the building and construction 
materials in the first place, and need to be alleviated, are generally stated 
as: 

Technology and process adaptations to suite local raw materials etc. 
(e.g., Egypt - cement and bricks) 
Production system and scale adaptations to suite the local transport 
and distribution infrastructure (e.g., Tanzania - cement) 
Elimination or reduction of external (foreign exchange) costs both 
for plant and equipment, energy maintenance, and raw m~terial inputs 
(e.g. Ethiopoia, Tanzania and others) 
Increased utilization of locally available and produced materials 
(all countries) 



- 82 -

Increased utilization of newer materials where appropriate and 
economical (India, Pakistan and others) 
Increased capacity utilization of existing production facilities 
through local resources (Ethiopia, Tanzania, Philippines) 
Strengthening of domestic institutional capabilities for 
co-ordination and promotion of development and utilization of CO$t 
effective products and technologies, and, national policies, 
strategies and progr ... es therefor (all countries) 

Raving identified the overall paraaeters and critical factors govetUing 
the resolution of the acute problems with respect to the building and 
construction materials, it would be cseful to identify/outline some elements 
of the possible action PiU1 that may be considered for furth~r unified 
actions. The major directions of development offering pr011iae to ameliorate 
the currently prevailing adverse situations in most countries appear to be 
indicated as foilows: 

1. NEW TECHNOLOGIES PRODUCTS 

Development and promotion of modified or aiied cements for 
conservation of cement and its replaceaP.nts wher~ applicable such as: 

Slag-cement 
Slag-lime 
Rice busk ash 
Gypsum plaster 
Gypsum mortar 
Lime 
Lime sand 
Masonry cement 
Mud 
Mud mortar 
Mud plaster 
Fly ash 
Fly ash-cement 
Natural pozzolanas 
Calcined clays, shales and other soils 
Condensed silica fumes 

Development and popularization of techr.iques, processes, plants and 
equipments for economic manufacture of such modified cements as 
feasible in appropriate capacity si~es to suit local production and 
end use considerations. 
Development and promotion of alternative aggregate materials such as: 

Light weight aggregates 
A&ricultural wastes aggregates 
Industrial vaste aaaregates 

Development an~ promotion of alternative concretes, euch as: 
Ferrocementa 
Soil cements 
Lime ala.,. soil 
Fibre cement 
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Development and p: ~ion of alternative reinforcing materials, such 
as: 

Asbestos fibres 
Ratural fibres like sisal and reeds 

Development and promotion of alternative (concrete) bloclts, sue..~ as: 
Soil cement blocks 
Sand lime blocks 
Gypsum blocks 
Stone blocks 
Compressed earth blocks 

Development and promotion of aodified bricks such as: 
Modular bricks 
Soil stabilized bricks 
Fly ash bricks 
Slag bricks 

Development and promotion of alternative walling and partioning 
materials such as: 

~ood wool panels 
Chip boards 
Reed panels 
Fibre boards 

Development and promotion of utilization of secondary resources such 
as: 

Ron-co11111ercial timbers 
Coconut trees etc. 

Development and promotion of technologies, processes, plants and 
equipments for an economic manufacture of such alternative mat~rials 
as feasible in appropriate capacity sizes and technology/processes 
and forms to suit the local production and end use considerations. 

2. IMPROVED TECfiNOLOGIES/PRODUClS 

In view of the widespread U!d popular usage of the traditional 
building/construction materials in the i• fnrmal, rural and low income urban 
and eemi-urban construction, and, its d' .erioration and quality situatio~, a 
massive effort is indicated towards improvement in this segment of the 
building materials industry such as: 

Dev~lopment and promotiou of improved economic processes and 
technologies to generate an enhanced \miform quality upgradaticn of 
such traditional products as: 

Mud bricks 
Clay bricks 
Thatches 
Lime 
Stonea/Sbingies 
Clay tiles 
Mud blocks 
Mud/lime plastero 
flud/lime mortars 

Developm~n~ and promotion of improve~ 4Dd economic tools an.~ 
~auipment such as moulds, manual tools, jigs and fixtures, handling 
equipment, kilns etc. for a more syatemized production of such 
products with appropriat~ quali~y improvements. 
Development ar~ promotion of production systems with improved 
features based on traditionally employed techniques with due 
considerations towards their case of applicatioL without any 
sign,.ficant disruption to the systems or styles currently in use. 
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3. IRVEBIORIZATION OF MARICET ARD MATERIALS iESOURCES 

In order to devise appropriate plans 4lld prog=a11111es for the development 
and proaotion of new and improved building and construction materials and 
technologies, it is essential that good and reliable information should be 
available on such items as: 

Existing manufacturing facilities especially in the small-scale 
informal and traditional sector. 
Existing building and construction industry demand particularly 
in the informal sector. 
Existing structure, capacity and systems in the building and 
construction industry especially with regard to construction 
technique& and systems and other pertinent parameters of 
materials supply. 
Inventory and assessment of architectural and design formats and 
preferences. 
Inventory and assessments of raw materials resources for the 
production of builaing and construction materials. 

4. POLICY SUPPORTS 

In order to gain any significant results out of the technology and product 
developments and improvements, a rational and dedicated set of policy supports 
would be an absolutely must. Following are some critical elements that would 
be basic: 

Participation of informal producers in the process cf 
technology/process/product improvement. 
Dedicated technical assistance support to the producers in the 
development and conversion process. 
Preferential treatment for the production and use of the 
improved products. 
Financial support fur the p:oduction and use of the improved 
products. 
Financial incentives for the producers. 
Ron-financial supports in respect to technical assistance, 
testing facilities, operational assistance, ~roduct 
standardization, building codes etc. 

5. &EGIORAL ARD ImL!ATIOBAL CO-OPERATION 

It is noted that several of the technologies have been well developed and 
in well established use in several co\Dltries while others are at advanced 
stages of development. This raises strong potentials for international 
co-operation with a view to accelerate the process of 
tecbnology/process/equi{llllent and product development and promotion. The most 
important candidate building ~ateriala would be: 

Mixed cements 
Modified cements 
Utilization of atricultural and industrial wastes such as fly 
ashes, slags, condensed silica fum~R, etc. 
Pozzolanic binders 
Fibro cements 
Fibre board panels 5 etc. 
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iiC0"'1t;l!DATIONS 

An attempt has been made to sieve out the critical issues pertaining to 
the availability and supply of the building and construction aaterials under 
the sub-chapter of "Findings" while the important determinants of an action 
plan are identified 1Dlder the sub-chapter of "ConclUE.ions". 

In view of the necessity of finding points of convergence for regional and 
international co-operation as a keystone of th~ UBIDO System of Consultations, 
it is noted that a large potential seems to exist in the form of new and 
modified materials, technologies and techniques in aany countries within and 
outside of the various regions that could form the basis of coamon and 
co-operative endeavours for autual benefit. URIDO could obviously have a 
significant role to play in catalyzing planning and implementation ~f such 
endeavours as would be agreed. 

A brief recapitulation of key parameters and of main issues may be useful 
before attempting any recommendations. 

Building and construction constitute a major economic activity 
and consume a large proportion of national as well as individual 
private resources. 
Building and construction materials together with the 
construction technique~ and systems, construction planning and 
mauageme~t services, and land constitute the major elements of 
the costs and should be tackled concurrently as a system. 
Sizable pr~portion of building and construction as well as the 
production and supply of building and construction ma~erials is 
unde~talten in the informal sector. 
Cost escalations and supply pressures appear to have affected 
increasing majorities of economically weaker and low income (and 
some middle income) groups whereby they cannot anymore afford 
housing construction. 
Cost re~uction for housing construction ir parti~ular by all 
Means has thus become a common need and a predicament in all 
countries. 

While indications have been made to tackle the cost components due to 
construction techniques, systems, architectural plans and designs, and 
construction planning and managements through planned rationalization aad 
relevant innovation, a more detailed treatment is provided with respect to the 
production and supply of the building and construction materials; key issues 
therein being: 

and thereby, 

Introduction of new and improved indigenous products, production 
systems, technologies and processes. 
Strengtbeni~ of indigenous institutioLal and technological 
capabilities. 
Development of appropriate linkages for enhanced indigenous 
manufacturing capabilities 

A~complishing enhanced availability of, and, sizeable cost 
reduction in, the supply of building and construction materials. 
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In view of the ~astness of the building and construction materials sector 
which covers a large number of industrial branches (such as agro industry 
(wood, fibres); metallic industry (iron, steel, aluminium, non-ferrous 
metallic products); engineering (fittings and furnishings); non-aetallic 
ainerals (ceaent, glass, ceramics, clay products); chemicals (plastics, 
pdnts, and the like); econQlllic sectors, and sepenta of population; the 
desired development and promotion work can neither be perceived to be 
undertaken in a sho..::t span of time, nor by an individual or two. It is 
therefore imperative that longer term and institutional linkages should be 
employed for tbe purposes of planning, programaing, implementation, aonitoring 
and co-ordination of the development and pr0110tion work mentioned above. 

It is noted that several of the new and improved products, technologies, 
processes and production systems are well developed and established in several 
of the countries within and cut of the regions; and in case of several modern 
products such as modified cements, reconstituted particle boards, fibre 
boards, gypsum boards and blocks etc.; in the industrialized countries, their 
involvement in any such collaborativ~ and co-Jperative ventures must be sought 
at the very outset. 

It is therefore strongly recolll.'Dended that the Consultation Meeting should 
consider establishing a permanent group to advise on the follow-up of the 
regional and international co-operation ventu~es agreed during the meeting 
from amongst those indlcated under Conclusions, or more specifically: 

Development and promotion of modified and ~ixed cements. 
Development and 9romotiou of energy efficient smaller sized 
plants for cements. glass, ceramic products etc. 
tevelopment a.~d promotion of energy efficient technologies and 
rrocesses for smaller sized plants for other alternative 
building materials such as chipboards, fibre boards, etc. 
Development of smaller sized plants and equipment for 
alternative products, i.e. lime, light weight aggregates, and 
ftgricultural/industrial wastes based building materials. 
Exchange of information lll'.d expertise with respect to R+D on new 
and alternative products. 
Financial and technical assistance for promotion 41\d development 
work on modified and improved materials incorporating modified 
construction systems/practices, and architectu~al design choices. 



F.CYPT 

!M!:! l . l 

(1) 11.!LEVANT. lNOtCATORS FOR VARIOUS COHPONDl'l'S OF CONSTRUCTION 

1974 1!175 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

EOUCATION 
!otal atudl!nte 

enrolled ln "000" 
- ln ht level 4.145 4.121 4.152 4. 211 4.287 4 .435 '• ,663 4.876 5,037 5.341 5.600 5.864 6' 138 
- in 2nd level -:. • 983 2.108 2.282 2.408 2.524 ;: .592 2.929 3.085 3.089 3.202 
- in )rd le11el 402 455 493 475 486 503 529 567 5~0 

I 

HE.Al.Tl: 0) 

Ho9pi tah and -..J 

Dtapenearie• ... 1. ,~ .. 1.539 . .. ... I. 457 1.470 I. 521 
Hoapltal• ... l.2)8 l. )16 ... l 47) l. 2 )2 I.~ 39 I .279 

Su~ber of bed9 in 
Ho9p.+ Oiap. ... 79. 399 78.4194 . .. . .. 8<:. 394 82.827 86.898 
In Hos:•ttal9 76.294 78.968 78 .454 H.681 81. 254 7l1,990 82.416 82.462 

TOURISM/TRAVEL 
Hotel bede available 43.)01 4).701 44. 7\) 45.501 49.17) 5:1 .20~ 61.886 62.355 64.599 64.700 64. 780 65.000 65 .ooo 

!UllDINCS CONSTRUCTION 
Suildg9. co•pleted 19.)97 lS.000 19.600 52.536 48.181 9(1. 8 7 5 103.558 118.)29 ... ... 128.662 146. 266 
All dwelling• ... ... . .. 52.5)(. 115.842 1)(1,027 157 .021 Bl.169 168.577 14~ .953 

> TRASSPOKT AHi> COtlt\llNl\:ATIC.iiS 
Ratlw~y track (k•) . .. . .. ... 4.J3S 4,385 ••• 667 ~.667 4.38~ 4,385 4. 385 5.110 5' 110 5.110 ~ 
Roads - total (luaa) ... ... . .. 26. 5'>6 26.596 2f. .596 28.620 211.620 28.620 30.079 30.160 JO, 500 30.950 !!! 

- paved (k••> ... ... . .. 12.424 12.A!14 1 ~. llS 13.350 10 .14 7 10,872 14 .112 14 .112 14 .112 14.128 
- principal (luu) ... .. . .. 12. l)O 12 .130 12.1 ~o 12.660 12.660 12.660 14 .119 14.200 14.300 14.450 ~ 

- aecondary (lr.ae) ... .. . ... 14.17~ 11 •. 1n llo.172 15 ,9#-0 15 ,9fi0 15,960 15.9tO 15.960 16 '200 16. 500 
- others (lr.aa) ... ... ... 294 294 290 

Source: 1) Afr!can Stati1tic1l Y~erboolr. 1986 - U.N. 
: ) UN Construction Stetiatic• Yoftrhnn~ 1985 



ETHIOPIA TABLE 1.2, 

(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

__ll76 1977 1978 1979 1980 1981 1982 1983 1984 1985 

EDUCATION 
Total students 
enrolled 

- in 1st level "000" 1.177 1.143 1. 3;7 1.811 2 .131 2.374 2 .511 2.497 2.632 2.774 

- in 2nd level "000" . . . . . . . . . ... . .. 237 

- in 3rd level (nos) 4.971 10.824 13. 537 14.949 14. 360 14.985 16 .117 16.030 

HEALTH 
Hospitals (nos) ... 110 112 127 - - - 131 

Dispensaries+Health 
Centres (nos) 106 84 87 86 - - . 86 

Number of beds in 
Hosp. + Disp. (nos) 8.623 8.746 9.850 . -. 11.147 . . . 11.079 . . . . . . . .. 00 

00 

- TOURISM/TRAVEL 
Hotel beds available 

(nos) 3.481 3.481 3.481 3.568 3.568 3.568 4.184 4.670 4. 700 4.800 

TRANSPORT ~1D COMMUNICATIONS 
RaH"Way track (km) 781 781 781 781 681 681 681 681 681 681 

~-principal(km) 9.238 10.519 11.491 11.491 11. :62 11.897 12.306 12.558 12.724 12. 724 

-secondary(krn) . . . . . . . . . . . . . . . . . . . . . . .. . .. .- . 

-others (km) 13.762 12.177 25.800 25.800 24.675 23.562 24.085 24 .948 2~. 782 24.782 

Total of 23.000 22.696 37.291 37.291 35,937 35.459 36.391 37.506 37.506 37.506 

'Which paved 9.185 9.229 9.323 9.629 11.500 12.283 12.255 12.377 12.390 12.431 

BUILDINGS CONSTRUCTION 
Buildings completed . . . . . . . . . . . . . . . . . . . . . . . . . .. ,·, . 

Bldg. permits issued 1.193 1.445 3.065 1. 704 3.689 1.800 ... . .. .--

Source: 1) African Statistical Yearbook 1986 - u.N. 
2) UN Construction Statistics Yearbook 1985 



- l<l!:NYA 
TABLE 1. 3 

(l} RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

EDUCATION 
To~al students 
enrolled 

- in 1st level 1100011 2.895 2.975 2.995 3.698 3.927 3.982 4.185 4.324 4.380 4. 703 
•· in 2nd level 1100011 289 329 371 391+ 428 422 450 517 502 
- in 3rd level (nos) ... 9.146 9.904 11. 746 12.986 13.398 . .. 22.157 . .. 
HEALTH 
Hospitals and 00 

\D 

Dispensaries(nos} ... . .. . .. 459 459 . .. . .. 504 506 
N\•mber of beds in 

Hosp. + Disp. (nos} 17.896 . . . ... 26.922 26.900 . . . . .. 29.294 30.888 

TOURISM/TRAVEL 
Hotel beds availbl. 

(nos) 19.131 19.256 20.158 22.123 23.400 24.050 24.050 24.050 24.100 24.200 

TRANSPORT AND COMMUNICATIONS 
Railway track (km} 2.668 2.668 2.S68 2.668 2.668 2.668 2.668 2.668 2.652 2.652 
Roads-Total (km) 50.091 50.469 50. 731 51. 36d 51.472 54.605 57.945 59.584 65.150 65.260 

-paved (km) 4.270 4.376 4.331 5.356 5.542 6.540 6.330 7.9L..4 8 .105 8.690 
-principal (km) 5.383 5.400 5.490 6.139 6.148 6.380 6.381 6.381 6.400 6.510 
-secondary (km) 18.190 18.044 18.044 17.360 17.399 18.295 18.876 18.857 18.900 18.900 
-others (km} 26 .518 27.025 27.197 '17.169 27.925 29.930 32.688 34.346 39.850 39.850 

- BUILDING CONSTRUCTION 
Buildings completed(nos) ••• . .. . . . . .. . . . . .. . .. 
Bldg.permits issued(no~2.262 3.662 4.002 3.726 3.849 5.438 3.385 2.001 2.030 I. .294 

Source: 1) U.N. African Statistical Yearbook 1986 
2) U.N. Construction Statistics Yearbook 1985 



TA.~ZMJIA --- .mr:10: 1.4 

(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

EDUCATION 
Total students 

enrolled 
- in 1st level ''000" 1.956 2.973 2.990 3.212 3.367 3.538 3.513 3.553 3.593 3.633 

- in 2nd level 11000" 68 ... . .. 79 79 76 79 82 

- in 3rd level (nos) 3.096 2.534 4.892 4.031 . . . . . . ... 
\D 

HEALTH 
Hospitals 147 148 148 149 149 149 149 ... - - - 0 

Di~pensaries 2.088 2.258 2.487 2.883 80 80 ... t 0 I 

Number of beds in 
Hospitals 19.680 19.823 20.847 21.291 21. 352 22.350 . . . . . . ... 
Dispensaries 12 .334 12.634 13.130 13.785 

TOURlSM/TRAVEL 
Hotel beds available 

(nos) 6.541 6.100 6.470 6.880 7 .219 8 .093 8.590 5.600 5.690 5. 700 

TRANSPORT AND COMMUNICA:IONS 
-Railroad Track (km) 2.600 2.600 2.600 2.600 2.600 2.600 2.600 2.600 2.580 2.580 

Roads-total (km) 23.869 35 .1.35 34.665 45.351 45.631 53.613 53.613 67.754 81.895 81.948 

-paved (km) 3.134 3.150 3.190 3.220 3.377 2.681 3.217 3.194 3.220 3 .360 

-principal (km) 4.829 7.230 7.230 9.116 9.381 16.613 16.613 17.175 17.738 17.738 

-secondary (km) 9.562 8.870 8.100 7.694 7.750 17.665 17.'>65 29.833 42.000 42.0C.O 

-others (km) 9.478 19.335 19.335 28.54J 28.507 19.335 19.335 20.746 22.157 22.210 

BUILDING CONSTRUCTION 
Buildings completed 

... 5.077 3.285 

Bldg.permits issued 

Source: 1) U.N. African Statistics Y~a:book 1986 
2) U.N. Construction Statistics Yearbook 1985 



TANZANIA 
TABLE 1.4.a 

(1) OTHER RELEVANT INDICATORS_ 

1976 1977 1978 1979 1980 

EDUCATION 

Public Primary Schools (noG) 9.794 C),897 
Public Secondary Schools (nos) 83 83 
Private Secondary Schools (nos) 69 71 

Technical Colleges (nos) 2 2 
Teacher Training Colleges (nos) 35 35 
Universities (nos) 1 1 

HEALTH 

Hospitals (nos) 147 148 148 149 149 
Health Centres (nos) 161 181 202 235 239 
Dispensaries (nos) 1.847 1.997 2.205 2.568 2.600 

COMMUNICATIONS 

Telephone exchanges (nos) 134 138 141 145 146 
Telex exchanges (nos) 2 2 2 2 2 

Telegraph off ices (nos) 135 136 141 148 149 
Radio stations (nos) 3 3 3 3 3 

TOURISM 

Hotel rooms nights available ('000) 

*Excluding parastatal and private dispensaries 

Source: Statistical Abstract, Bureau of St3tistics, Feb. 1986 
Government of URT 

1981 1982 1983 1984 1985 

9.947 10.002 10.015 
83 85 85 
75 82 84 

2 2 2 
36 ~7 38 
1 1 1 

149 149 149 152 152 
239 239 239 239 260 

2.644 2.644 2.644 2.644 2.831* '° ...... 

148 150 151 151 
3 3 3 3 

149 151 153 154 
3 3 3 3 

1.597 1.669 1. 758 1.687 



PAKISTAN 

TABLE 1. 5 

(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

1977 /78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 

TRANSPORT + COMMUNICATIONS 

Railway track (km) 12.515 12.515 12.515 12.607 12.607 12.607 12.583 12.593 12.620 12.620 \D 

Road (km) 36.468 37.279 38.405 40.143 42.535 44.669 46.848 49 .457 53.020 59.630 N 

Telegraph offices (nos) 223 231 237 252 278 294 310 341 387 420 
Telex Exchanges (noa) 9 9 9 11 11 11 11 11 11 11 
Centex exchanges (nos) 8 9 9 9 9 10 10 10 10 10 
Post of fie es (nos) 9.886 10.488 11.088 11. 238 11.388 11.528 11. 698 11.898 12.006 12.226 

HEALTH ---
~ospitals (nos) 536 550 602 600 613 626 633 652 670 679 
Dispensaries (nos) 3.306 3.307 3.466 3.478 3.459 3.351 3.386 3.422 3.441 3,501 
Maternity-+Child Welfare· 740 772 812 823 817 794 767 798 773 798 

Centres (nos) 

EDUCATION 

Primary schools (nos) 53.802 55.265 57.220 59.168 61.117 63.066 72.758 73.812 77 .207 80. 757 
Middle schools (nos) s.100 S.194 5.233 5.295 5. 362 5.li32 5.98/i 6.132 6.266 6.422 
Secondary schools (nos) 3.461 3.544 3.580 3. 710 3.844 3.978 Li.489 4.630 4 .677 4.727 
Arts + Science colleges(nos)430 429 430 434 450 500 469 467 470 473 
Professional colleges (nos) 95 99 99 100 102 102 99 99 100 100 
Universities (nos) 15 15 15 19 20 20 20 21 22 22 

Source: Pakistan Statistics Yearbook 1988 

- -----



INDIA 

TABLE 1.6 

(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

HEALTH 

Hospitals {nos) 
Dispensaries (nos) 

EDUCATION 

Classes I-V('OOO') 
Classes VI-VIII ('000) 
Classes IX-XI/XII ('000) 

TRANSPORT AND COMM'JNICATIONS 

Ibilways (km) 
Roads (km 'OOO) 
Major ports (nos) 
Post offices {'000) 
Telegraph offices (nos) 
Telex exchanges (nos) 

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

4.023 4.465 5.445 5.815 6.625 6.670 6.805 6.901 
11.295 11.691 12.656 14.828 15.599 15.968 16.754 17.455 

457 465 475 478 
109 110 111 115 
44 47 48 49 

61.240 61.230 61.385 
692 725 759 

10 10 10 
139 141 142 

31.457 33.616 35.890 
147 157 170 

Source: Indian Statistical Yearbook 1986 

'° w 
I 



THAILAND 

TABLE 1.7 --
(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONSTRUCTION 

1977 1978 1979 HBO 1981 1982 1983 1984 1985 1986 1987 

TRANSPORT AND COMMUNICATIONS 
Rail road (km) 3.765 3.735 3.735 3. 7 35 3.735 3. 735 3. 735 3.735 3. 735 3.728 
Ro3.ds 
- Total (kms) 22.882 25.066 27.498 28.151 30.016 31.001 33.148 34. 702 36.235 37. 725 

paved (kms) 17.138 18. 972 21.742 22.404 24. 715 25.765 28.016 29.738 31.255 33.000 
- gravel/stone/stabilized 

soil (kms) 5.744 6.094 5.756 5.747 5.301 5.236 5.132 4.964 4.980 4.724 '° ... /:-

earth graded or 
drained (kms) 

TRAVEL/TOURISM 
Hotel rooms (nos) 30.058 37.959 41.805 46.072 61.302 73.938 91. 389 99.342 110 ,003 
Beds (nos) 60.116 75.918 83.610 92.144 122.604 147.876 182.778 198.684 220.000 

EDUCATION 
Pre-schools (nos) 3.174 4.230 4.275 5.065 5.105 5.193 7.399 8.804 ... 
1st level (nos) ... 32.485 32.588 32.961 33.315 33.2b8 33.156 33.086 
2nd level (nos) ... 3.104 3.131 3.231 3.489 3.496 3.658 3.761 
3rd level (nos) ... 23 24 25 ?5 26 26 30 31. 

HEALTH 
Hospitals (nos) 555 630 671 719 747 785 879 916 927 944 
Beds (nos) 63.353 65.389 68.076 71. 762 72.368 74.725 78.438 81.070 82.612 84.438 

Source: UN Statistical Yearbook for Asia and the Pacific - 1988 



PHILIPPINES 

TABLE 1.8 

(1) RELEVANT INDICATORS FOR VARIOUS COMPONENTS OF CONTRUCTION 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

TRANSPORT AND COMMUNICATIONS 
Railroad (kms) 1.069 1.072 1.072 1.059 1.059 1.059 . . . ... 
Rciads 
Total (kms) 119.220 125.136 14 7 .609 151. 919 153.528 154.473 155.671 157.139 161.709 

paved (kms) 20.485 21.501 27.445 27.719 27.736 19.461 19.816 20.028 21.238 

gravel/stone/stabilized "' soil (kms) 51.643 54.205 67.810 70.285 70.582 124.596 125.902 127 ,531 130.749 ... - - - VI 

earth graded or 
drained (kms) 45.266 47.512 52.355 53.915 55.211 10.417 9.953 9.580 9. 722 

other roads 1.826 1.917 - - - - - - . . . . . . ... 
TRAVEL/TOURISM 
Hotel rooms (nos) 11.055 10.763 10.572 10.434 10.692 18.280 18.375 16.372 16.484 

Beds (nos) 22.110 21.526 21.144 20.868 21.384 36.560 36.750 32.742 32.968 ... 
EDUCATION 
Pre-schools (nos) . . . ... . .. 2.229 2.243 2.020 2.358 2.310 2 .334 

1st level (nos) 31.067 31.519 31.494 31. 455 31. 729 32 .114 32.BOO 33.074 33 .104 ... 
2nd level (nos) 5.486 5.129 5.144 5.156 5.354 5.327 5.430 5.388 ... . .. 
3rd level (nos) 1.023 947 1.098 1.084 1.038 1.063 1.157 1.178 

HEALTH 
Hospitals (nos) 1.149 1.213 1.500 1.600 1.599 1. 713 1.705 1. 739 1.614 

Beds (nos) 78.901 81 .646 84. f33 87.987 84.804 88.250 85.050 90.279 85.008 

Source: UN Statistical Yearbook for Asia and the Pacific - 1988 



ETIIIOPIA - 96 -

TABLE 2 .2 

(2) NEW BUILDING CONSTR]CTION AUTHORIZED 

Items Unit 1979 

GENERAL INDICATORS OF ACTIVITY 

Value added * l06birr 229.4 

NEW BUILDING CONSTRUCTION 
AU'lllORIZED 

All buildings: 
Number Nol 2 1 704 
Floor area 10 m 143.6 
Tender value l03birr 3Z 636 

Non-residential buildings: 
Number 003 2 67 
Floor area l03m 20.8 
Tender value 10 birr 6 067 

Industrial buildings: 
Number Nol 2 
Floor area l03m 
Tender value 10 birr 

Coamaercial buildings: 
Number Nol 2 26 
Floor area l03m 11.1 
Tender value 10 birr 1 884 

Educational buildings: 
Number Nol 2 6 
Floor area l03m 1.9 
Tender value 10 birr 372 

Other buildings** 
Number Nol 2 35*** 
Floor area 10:\ 7.8 *** 
Tender value 10 irr 3 811 *** 

Residential buildings: 
Humber llo 1 637 
noor area 10¥ 122.8 
Tender value 10 birr 26 569 

*Fiscal year ending 7 July of the year stated. 
**Including health buildings. 

***IncludinJ industrial buildings. 

1980 

295.6 

3 700 
211.6 

55 403 

85 
42.3 

12 516 

7 
2.1 
571 

36 
18.0. 

3 387 

4 
2.9 

1 620 

38 
19.3 

6 938 

3 615 
169.3 

42 887 

Source: UN Construction Statistics Yearbook 1985 

· J981 

320.8 

1 800 
194.3 

37 369 

61 
32.3 

8 603 

l 
0.2 

10 

51 
24.9 

5 236 

6 
1.9 
336 

3 
5.3 

3 021 

1 739 
162.0 

28 766 

1982 1983 

325.6 346.0 

1 294 2 108 
110.4 204.6 

31 983 65 886 

83 92 
19.8 46.9 

6 355 25 482 

11 
5.4 

2 271 

76 44 
17.6 12.0 

6 082 7 003 

5 5 
2.0 6.9 
213 820 

2 *** 32 
0.2 *** 22.6 

60M* 15 388 

1 211 2 016 
90.6 157.7 

25 628 40 364 



KENYA 

TABLE 2.3 

(2) NEW BUILDING CONSTRUCTION AUTHORIZED AND COMPLETED 

1979 1980 1981 1982 1983 1984 1985 

NEW BUILDING CONSTRUCTION AUTHORIZED 

All buildings: 
Number • • • • • • • • • • • • • • No3 3 726 3 849 5 438 3 385 2 00,, 2 030 2 294 
Tender value •••••••• 10 pounds 96 497 125 965 121 495 111 537 75 818 83 475 110 696 

Residential buildings: 
Number • • • • • • • • • • • • • • No3 2 699 3 145 4 608 2 343 1 351 1 458 l 685 
Tender value •••••••• 10 pounds 48 907 67 o:•s 72 976 63 337 33 006 28 655 62 071 

' 

Non-residential buildings: 
<D 
...... 

Number • • • • • • • • • • • • • • No3 
1 027 704 .830 1 1Jl, 2 650 572 609 

Tender value •••••••• 10 pounds 47 590 58 940 48 519 48 200 42 812 54 820 48 625 

NEW BUILDINGS COMPLETED 

All buildings: 
Number • • • • • • • • • • • • • • No3 2 3 061 2 078 1 624 1 699 1 870 695 650 

Floor area•••••••••• 103m 436 1 224 798 343 267 155 180 

Value ••••••••••••••• 10 pounds 30 992 43 8li9 41 36') 35 594 43 745 25 787 26 240 

Residential buildings •• No3 2 2 953 1 946 1 549 1 592 1 778 648 577 
Floor area •••••••••• 103m 350 306 613 252 148 118 97 
Value •..•.•..••.•••• 10 pounds 24 418 25 269 23 355 26 562 24 599 20 195 10 660 

Non-residential buildings: 
Number • • • • • • • • • • • • • • No3 2 

108 132 75 107 92 47 73 
Floor areR .••.•••••. 103m 86 918 185 91 119 37 83 
Value • • • • • . • • • • • • • • . 10 pounds 6 574 18 580 18 014 9 032 19 146 5 592 15 560 

Source: UN Construction Statistics Yearbook 1985 



INDIA 

TABLE 2.6. 

(2) NEW BUILDING COl~STRUCTION AUTHORIZED AND COMPLETED 

1979 1980 1981 1982 198~ 1984 

NEW BUILD!NG CONSTRUCTION AUTHORIZED 

All buildings: 
Number •••••••••••••••••••• No. 97 848 97 500 104 645 117 213 121 173 127 936 

Reaidenti~l buili~nge: 

Number •.•.••••••••• , •••••• No. 84 721 82 413 90 344 101 589 105 300 111 312 
'° 00 

Non-residential buildings: 
Number • • . • . • • . • • • • • • • • • • • • No. 13 127 15 087 14 301 15 624 15 873 16 624 

NEW BUILDINGS COMPLETED 

All buildings: 
Number •••••• , •••••••••••• No. 53 627 57 631 56 137 78 352 78 270 87 637 

Residential buildings: 
Number ••••••••••••••••••• No. 44 702 46 957 46 493 66 207 65 G39 73 729 

Non-residential buildings: 
Number •.••••••.•••••••••• No. 8 925 10 674 9 644 12 145 12 431 13 908 

11ncluding residential construction of public sector enterprises and p~ivate corporate enterprises, 

Source: UN Construction Statistics Yearbook 1985 



• 

THAILAND 

TABLE 2. 7. 

(2) NEW BUILDING CONSTRUCTION AUTHORIZED 

1979 1980 1981 1982 1983 1984 1985 

All buildings: 3 2 Floor area ••••••••••••••• 10 m 10 610 10 288 8 836 8 620 9 600 11 332 10 259 

_Residential buildings: 3 2 ~ 

Floor area ••••••••••••••• 10 m 2 804 2 977 4 040 4 535 5 463 s 997 s 391 ~ 

Non-residential buildings: 3 2 Floor area • • • • • • • • • • • • • • 10 m 7 806 7 311 4 796 4 085 4 137 s 335 4 868 

Industrial buildings: 3 2 Floor area ••••••••••• , . • • 10 m 198 143 114 79 85 75 71 

Commerical buildings: 3 2 Floor area ••••••••••••••• 10 m 7 222 6 570 4 099 3 377 3 483 4 334 3 928 

1 
Other bui,dings: 3 2 

386 598 583 629 569 926 869 Floor a:. ea ..•..•.•••••••• 10 m 

1 Including educational and health buildings. 

Source: UN Construction Statistics Yearbook 1985 



PMlLlPl'lNlS 

TAllLE 2.11, 

(2) NEW llUll.DlNC: CONSTRUCTION AUTlff'Rl7.EO 

1979 19110 1981 1982 1983 1984 1985 

All builf"'l•l 
26 447 26 861 28 1S8 29 954 36 728 30 996 23 OSl 11\ab•T , •• , •• , •• , , ••••• , •... , Nn 

3 2 floor area •••••••••••••••••. 106• 5 '71 :I 3'3 :I 182 4 907 6 849 5 043 4 294 
Ten••r value ••••••••.•••••.. 10 pe101 4 531. s 5 049.1 s 706.2 s 37!1.6 7 6S6.0 6 416,0 7 595.0 

R••id•ntf•l butldtna•• 
21 H:l 21 966 23 922 26 3:12 32 883 28 094 zo 244 Nuatter • , • , , ••• ~ , , • , ••••••• No3 2 Floor •I'•• ............ , . . . . io6a 2 6811 2 S54 2 417 z 748 3 575 3 131 2 124 

feftder value••••••••••••••• 10 ,e101 2 107.2 2 339,1 2 496.:1 2 9b7.7 4 114 .6 4 153.7 l 101. l 

Non·T••tf•nttal butldtn111 
4 694 4 895 4 836 3 602 3 845 2 90~ 2 80? tl\&MtT •' • • • • • • • • • • • • • • •, • • No3 2 

Floor arM •••• , • , , , , .. , . . . . 106• 2 782 2 799 2 705 2 159 3 274 l 912 2 170 
Tender value••••••••••••••• 10 p1101 2 424.3 2 ?10.0 3 209.7 2 411.9 3 541.4 2 262 .3 4 493. 7 8 

lndu1trl1l bulldla111 
Nmber , • ,, , • , , ,, ••••••••••• No

3 2 .. . ... 992 805 661 5S9 559 
Floor area,,,,,,,,,,,,,,,,, io

6
a ... ... 719 494 l 534 40(l 335 

Tender value••••••·•••••••• 10 pe101 ... ... 852.S 427.9 1 :168.0 526.7 401. 7 

Coe.eretal bulldtaae1 
NuabeT •••• , ••• , , • •,., • • •,, • No 3 2 ... ... l 651 1 466 1 652 1 336 1 241 
Floor area••••••••••••••••• 106• ... ... 1 259 l 047 1 053 698 1 208 
Tend•r value••••••••••••••• 10 pe101 ... ' .. l 638,4 l 368 .6 1 H6,8 827.4 3 212. 9 

£ducettonal buildin111 2 
Number , ••••• , , , , • , •••••.••• Ho

3 2 ... . .. 1 873 1 123 1 319 847 825 
Floot aTta , , •• , , , , , , , • , . • . . 10

6
• ... . .. 562 522 575 761 57' 

Tender value ••••••••••••••• 10 peso1 ... . .. 594.5 559.6 547.7 1147. 7 8211.8 

Other 'buildtn111 3 

11 .. 'ber ••• , , ••••••• , • , ..••.. No
3 2 ... . .. 320 2011 213 160 112 Jlour area •• , • , • , ••••••••.. 106111 ... . .. 165 96 112 5~ so Tenc!er value ••••.•••••.••.. 10 !'••~~ ... . .. 124.3 55.0 6:J. 9 60.5 50.3 

~llui.ber of p•f'llit1, 
3tducetjonel, heelth, relt1tou1, reatdontlal, wolr1ro nnd charitable bulldln~1. 
A1rtcultuerel 'butldtn11. 

Source: VN Conetruetlon Stett1ttc1 Yeerbook 198~ 
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(3) CONSTRUCT~~:LE 3.1. INDUSTRY INDICATORS 

19i4 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

COMPOSITION OF GROSS CAPITAL FORMATION 
AT CURRENT PURCHASER'S YALUI Cin £E millions) 

1838 2610 3346 4655 4930 5367 6721 7755 9610 10270 

8x tx~~ Qf 12~1 
Buildings 
Other construction ..... 

0 

~Dl ~x kin~ Qf ~~2n2mi~ •~tl!ltx 
..... 

Construction -- -- -- 357 517 647 761 828 1281 1466 1619 1875 2231' 
Total -- -- -- 7400 6854 11911 15930 19561 23059 27836 32092 38555 45004 

NUM81R Q[_~SIA8LISHMEBIS 
(numbers) -- -- -- -- -- 2705 2956 3102 

VALUE Q[ IOIAL QllilUT 
(EE million) -- -- -- -- -- 1249.4 1206.4 1863.5 

VALllE_ADDED (£E million) -- -- -- -- -- 47!>.5 581.9 521. 7 

INDEX OF CONSTRUCTION ACT!VITY ~ 
!:J 
1-4 
H 
1-4 

PRICE INDEX NUMBERS (1970~100) 

i;,.1'\eral 1:?8.0 138.l 141.9 155.7 184.9 194.5 256.8 260.8 
Building Materials 138.0 166.3 169.9 185.3 233.8 296.5 385.7 413.6 

Source: UN Construction Statistics Yearbook 1985. 
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TABLE 3. l.a 
(3) TOTAL AND__l!B]hlLEQ~ULATION 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

Total mid-year population 
!n "000" 36.220 36.997 37.841 39.041 40.095 41.177 

~ 

42.289 43.465 44.673 45.915 47.191 48.503 49.609S 

- -urban (percentage) 43.60 40.70 41.00 44.00 44.30 44.50 44,70 45,00 45.38 45.72 46,06 46,40 46,88 I 

Source: UN Construction Statistics Yearbook 1985, 
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ETHIOPIA 

(3) ~·NSTRUC TABLE 3 • 2' TION INDUSTRY INPICATORS 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

COMPOSITION OF GROSS CAPITAL FORMATION 
AT CURRENT PURCHASER'S VAWE (in million "BIRR") 

Total 

GCF by type of goods 
Buildings 
Other construction 

~F by kind of economic activity 
Construction 

606 

5 

545 

22 

GnP by kind of economic actiyitv (at current factor cost) 

498 881 

Construction -- -- 239 211 229 301 
Total -- -- 6146 6490 7087 7629 

NUMBER OF ESTABLISUMENtS 
(numbers) 

854 

296 
7625 

922 

321 
8100 

1082 

326 
8299 

1119 

346 
9068 

VALUE OF TOTAL OUIPUI 
(million birr) 

VALUE ADDED (million birr) 229.4 295.6 320.8 325.8 346.0 

INDEX OF CONSTRUCTION ACTIYITY 

PRICE INDEX NUMBERS (1970•100) 
General 
Building Materials 

Source: UN Construction Statistics Yearbook 1985. 

1327 

386 
8997 

1040 

354 
9715 

.... 
0 w 



ETHIOPIA 

Total mid-year population 
in "000" 

Urban (percentage) 

TABLE 3.2.a 
(3) POPULATION 

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

34.978 35.660 36.355 37.064 37.787 3H.845 39.932 41.051 42,200 43.382 

9.70 9.90 10.10 10.30 10.50 10.72 ~0.94* 11.16* 11.38* 11.60* 

Source: UN Construction Statistics Yearbook 1985. 

~ 

~ 
0 
.;:-. 
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mru 
TABLE 3.3. 

(3) CONSTRUCTION INDUSTRY INDICATORS 

1976 1977 1978 1979 1980 1981 1982 1983 1984 198~ 

COMPOSITION OF GROSS CAPITAL FORMATION AT CURRENT PURCHASER'S VALUE 
(in ten thousand Kenyan pounds) 

29040 39000 51400 54045 62253 72541 66833 72089 /6540 84846 

Ger b~ t~Qe of goo~s 
Buildings 7596 9084 11611 16244 19520 22136 22106 19967 -- -- ...... 

Other construction 8611 8467 11439 13870 14379 13296 
) 

6576 7667 -- -- ,.,, 

GDP b~ kind Qf ~~on2ml~ l~t1v1tI (at current factor cost) 
Conso;,-.:ction 6708 7993 9780 11445 14674 16860 16954 20269 21893 226?.8 
Total 127810 164065 178841 197487 223241 258345 294462 331663 365454 412620 

NUMBERO[_ESTABLlSHM&H'IS (numbers) -- -- -- 105 107 115 139 144 172 166 

VALUE OF TQTAL J>UI~UT ( '000' pounds) -- -- -- 109868 154576 190789 191641 182190 1762;0 199406 

VALUE ADDEJ) ('000' pounds) 30283 42235 52294 58136 62559 56749 61211 

INDEX OF CONSTRUCTION ACTIVITY 

PRICE INDEX NUMBERS (1970=100) 
General 
Building Materials 

Source: UN Construction Statistics Yearbook 1985. 



KENYA 

Total (mid-year) in "000" 

Urban (percentage) 

.. 

TABLE 3.3. a. 
(3) POPULATION 

1977 1978 1979 1980 _lill 1982 - 1983 -- _19e_4 - l98_5 __ _lll6 

14249 14848 15471 16121 16798 17436 18098 18786 19580 20241 

13.54 14.14 14.78 15.54 16.10 16.82 17.54 18.26 18.9~ 19.70 

"'"" 0 
C7' 
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TANZANIA 

TABLE 3.4. 
(3) CONSTRUCTION INPUSTRY INPICATORS 

1976 1977 1978 1979 1Q80 1931 1982 1983 1984 1985 

COMfOSlIION O[ GRQSS ~AflIAL lQRMAIIOH AI C~RRENT fURCHASER'S VALUE 
(in million T. shillings) 

4456 5159 63~7 7723 8388 9377 10251 8894 9643 12141 

By type of goods 
Buildings 956 1105 1295 1565 1835 2447 2416 2154 
Other construction -- 1021 762 1132 1775 1868 1075 2997 -- -- ...... 

0 
"'"' 

GOE> by_ldnd of economic activity (at current factor cost) 

Construction (million T. shillings) 712 866 921 1129 1498 1614 1863 1252 1721 1895 
Total 20645 26569 29557 32579 37454 43906 52546 61035 74608 97767 

NUMBER OF_ESTABLISHMENTS (numbers) 

VALUE 0[ TOIAL OU7~ -- -- -- 3399 4194 4319 5108 3282 4583 5037 
(million T. shillings) 

VALUE ADDED (million T. shillingn) -- -- -- 1229 1498 1614 1863 1252 1721 1895 

.TNOEX OF CONSTRUCTION ACTIVITY 

fRICE IHDEX NUMQERS (1970•100) 
General 
Building Materials 

Source: UN Construction Statistics Yearbook 1985. 



TANZANIA 

Total (mid-year} in "000" 

URBAN (percentage} 

TABLE 3.4.a 
(3) POPULATION 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 

16443 17005 17587 18188 18868 19535 20230 20954 21710 22499 

ll.38 12.66 13.92 15.22 '16.50 17.66 18.82 19.98 21.14 22.30 

Suurce: UN African Statistical Yearbook 1986 

.. • 

,_. 
0 
00 
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PAKISTAN 
TABLE 3.5. 

(3) ~~-~UCTION INDUSTRY INDICATORS 

1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

GDP IN CURRENT MARKET PRICES 

Total (million rupees) 149748 176419 195109 234528 277961 321840 362165 418201 477982 539537 602188 

Construction (million rupees) 7573 8074 9667 11906 11449 12247 14567 19325 26464 30421 85261 

~ENER.AL INDICATORS_OF ACTIVITY 

Value constr. put in place (106 rupees) ...... 
0 

Nev constr. & cap. repairs (106 rupees) 19402 23194 28921 31270 33995 37849 '° 
Buildings (106 rupees) 10874 13548 15412 17237 21202 23069 
- Residential 4052 4697 5710 7112 7673 8490 
- Non-residential 6822 8851 9702 10125 13529 14579 
Civing Engineering 8528 9646 13509 14033 12793 14780 

Value added 11906 11449 12247 14567 19325 20397 22929 

FIXED ASSETS 
Gross additions to fixed assets 97 145 228 485 324: 493 655 

- - - -

Sources: 

1) Un Statistical Yearbook for Asia and the Pacific 198~ 
2) UN Construction Statistics Yearbook 1985. 



lIDU.A 
TABLE 3.6. 

(3) ~ONSTRUCTION INDU..s.Ilrt INDICATORS 

1977 1978 1979 l98C 1981 1982 1983 1984 198-5 - _1986 _llli 

GDP IN CURRENT MARKET PRICES 

Total (billion rupees) 898.5 977.5 1074.4 1358.l 1594.2 1775.9 2072.7 2295.4 2617.3 2927.9 
Construction (million rupees) 45.4 46.6 47.0 61.l 70.0 80.8 88.8 102,3 118.0 135.8 

G~NERAL IHDICAIORS Q[ A~IIVIII 

Value constr. put in place (106 rupees) 131690 156989 185823 220788 251356 292467 340100 
Nev constr. & cap. repairs (106 rupees) 109550 130152 153412 182177 2070u6 240610 278011 
Buildings (106 rupees) 54126 67534 78174 94751 108985 130848 155034 
- Residential 34526 40872 50933 61758 74886 86606 102167 ...... 

...... 
- Non-residential 19600 26662 27241 32993 34099 44242 52867 0 

Civing Engineering 55424 62618 75238 87426 98021 109762 122~77 
Current repairs and maint. 22140 26837 32411 38611 44350 51857 62089 

Value added 46990 56713 62560 76294 85733 100404 116295 

FIXED ASSETS 
Gross additions to fixed assets 3664 4039 4985 5447 5274 6334 

Sources: 

1) Un Statistical Yearbook for Asia and the Pacific 1988 
2) UN Construction Statistics Yearbook 1985. 

.. 
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THAILAND 

(3) CONSTRU TABLE 3.7. 
12ZZ 1978 1912 CIION INDUSTRY INPICAIQRS 

1980 1981 1282 1983 1984 1985 1986 1987 

GDP IN CURRENT MARKET PRICES 

Total (billion baht) 403.53 488.23 558.86 658.51 760.20 820.00 
Construction (billion baht) 19,72 24.39 27.00 34.76 38.14 41.50 

GENERAL INDICATORS OF ACTIVITY 

Value constr. put in place (106 baht) 
Nev constr. & cap, repairsl (106 baht) 
Buildings (106 baht) 
- Residential 
- Non-residential 
Civing Engineering 

Value added (106 baht) 

Sources: 

64413 
47383 
17484 
29899 
17030 

29240 

1) UN Statistical Yearbook for Asia and the Pacific 1988 
2) UN Construction Statistics Yearbook 1985, 

87549 93497 
56747 64876 
19269 26524 
37478 38352 
30802 28621 

39865 42008 

910.05 973.41 1014.4 1099.54 1223.22 
47.98 56.09 56.82 56.56 62.09 

96398 109288 121816 125077 
58736 65277 70329 71163 
29685 37549 39754 39052 
29051 27728 30575 32111 
37662 44011 51487 53914 

43040 47129 52772 54373 

I-' I .... .... 



PHILIPPINES 

(3) 

1977 1978 1979 1982 1983 1984 1985 1986 1987 

GDP IN CURRENI MARKET PRICES 

Total (million Pesos) 155631 178603 220477 266008 305274 340585 384095 540466 609459 626717 
Construction (million Pesos) 11356 12525 17769 21311 26268 29302 30730 31209 27506 22685 

G~NERAL IHDI~AIQB~ Q[ ACil~lII 

Number stat. units (estab.) ..... ..... 
Value of total output (106 pesos) 8311. 3 10257.1 11579.0 11178. 3 14316.0 14888.5 N 

Value constr. put in place (106 pesos) 7270.8 8486.8 10596.5 10188.9 13142.S 13393.2 

Value added (106 pesos) 4586.7 5439.6 5950.3 4955.6 6522.9 6257.7 

FIXED ASSETS 

Gross additions to fixed assets (106 pesos) 619.9 710.6 739.9 490.8 535.5 215.8 

New fixed assets acquir~d (106 pesos) 583.2 501. 7 507.9 430.8 3~0.8 191.5 

Sources: 

1) UN Statistical Yearbook for Asia and the Pacific 1988 
2) UN Construction Statistics Yearbook 1985. 
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ABIEX IV 

LIST OF PllSOBS llET 

I.~ 

A. UIWP/UllDO 
1. ltr. T. Sabri, Senior Programe Officer, UllDP 
2. ltra. 0. Guaa, Regional Officer, UllIDO 

B. BIBISDY OF nmuSDY AID IUIEIAI. ww.m 
1. Engr. Boni II. Isaail, Chairman, llining and Refractory Industdes Corp. 
2. Chemist Abdalla Darvish, Technical Director, Mining and Refractory 

Industries Corporation 
3. Dr. Engr. Yusuf llazhar, First Under-Secretary, Ministry of Industry 

4. Mr. Saad I.I. Iaan, First Under-Secretary and Technicel Director, 
Public Corporation for Chemical Industries 

5. Mr. Adel A. Danaf, Chairman~ Metallurgical Industries Corporation 
6. lngr. Fathallah Eaaal, Technical Director, Metallurgical Ind. Corp. 
7. Engr. Mahmood, Manager, Metallurgical Industries Corporation 
8. Dr. Engr. A. Mongi, Chairman, General Organization for Industrialization 
9. Dr. Engr. I. Ismail Abdel Latif, General Director, Chemical Building 

Materials and Refractory Industries, General Organization 
for Industrialization 

10. Engr. Lily, Specialist on Building Materials, G.O.F.I. 
11. Engr. lbrahia, Specialist on Paints 
12. lngr. Jehan Safvat, Specialist on Building Materials 
13. Engr. Balldy, Deputy General Director, Engineering Dept. GOFI 

c. MIJJSTRI or BOUSIRG AID llCQftSTIUCTIOI 

1. Mr. lloby-al-din Al Raggar, First Under-Secretary, Ministry of Housing 
and Reconstruction 

2. Engr. Ahmad Fakhar-11-Din 11-Daly, Chairman, Building Materials Org. 
3. Mr. Isam Zedan, Chief, Development Adainiatration Sector, Building 

Materials Ora. (Director Development) 
4. Mr. 1 ... 11 Mohamed Qiarib, Chief, lconOllic Affairs Sector, Building 

Materials Ora. (Director lconOllic Affairs) 
5. Mr. Ahaad Ahmad Bakr, Chief, Financial and Commercial Affairs Sector 

and llellber Board (Director Finance and C0111erce) TARAH Portland Cement 
Company 

6. Mr. M. Yosrl Hassen Oman, ~eral llaDqer, Costin& and Balance, 
Buildtna Materials Oraanization 

7. Mr. Mohaaed 11 Ashri, Manaaer Projects, Bulldtna Materials Org. 

II . ADDIS ABABA 

A. tJIDP/UftlDO/ECA 

1. Mr. i. Vencatachellum, SIDFA 
2. Mr. J. Brlsaan, JPO 
3. Mr. G. Dosal, Junior Expert, UJtI'X>/Italy Marble Industry 

Rehabilitation Project 
4. Mr. o. Laye, Physical Planner, Buman Settlement Dlvlalon, ECA 
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B. !UBISDY OF COKSDUCJIOR 

1. Coarade Gebre Adaassu, Vice Minister 
2. Ato Aberra Wolde-SadiJt, Bead, Pluming and Progr .. tng Department 
3. Ato Abrahall Worlcneh, General llulager, Ethiopian Construction Materials 

Corporation 
4. llr. Tedla Getachew, Read, Planning Department, Ethiopian Conatruction 

llateriala Corporation 
5. Ato Berebt llazengla, Manager, P.l:.G. Plant (P19lce Lille Blocka) 

C. !IIIISTII OF lllDUSDIIS 

1. Ato AJtberoa Tedla, General llanager. Ethiopian Authority for 
Standardization 

2. Mr. Johannes AfevorJt, Manager, Tecbnical Services, Ethiopian 
Authority for St1111dardizatioa 

3. Ato Asrat Bulbula, Bead, Planning and Progr-lng Services, 
Kational Ch:::mical Corporation 

4. lls. Shoatseheye Belehu, Bead, Planning Dept., Ethiopian Cement and 
Ceramic Corp. 

5. Mr. Allare Mergla, Bead, Project Study and Prep., Ethiopian Cement and 
Ceramics Corporation 

6. Mr. Yeheyes Aseffa, Deputy General Manger (Dev.), Rational 
Metal Works Corp. 

7. Mr. Solomon Gebreab, Deputy General Manager (Operations), Rational 
Metal Works Corp. 

D. MI:1ISDY OF BOUSIIG AID URBAll DEVELOPMF.RT 

1. Comrade Akale l:ifle, Bead of Plannin,: Department 

E. CDDAL PLAmmJRG ORGA1'JZATIOB 

1. Comrade l:ebede tes~2111a, Bead, Construction and Urban Dev. Dept. 

III. IAIIOBI 

A. UJ!DP/UJUDO 

1. llr. Grai••e, UllDP II (Tel.con. only) 
2. llr•. Salome, SIDFA Secretal')' 
3. Mrs. Jo•iah Leu UllDP Progr .. e .b.tstant 
4. llr. A. Pa1ant, SIDFA (courteay call only) 

B. MIIISDY or IllDUSM 

1. Mr. Q. B. Okello, Director of Induatrie•, Mini•try of Industry 
2. Mr. S.O. Onganao, Senior Induatrial Development Officer, Diviaion of 

Cooperation, Office of the Director 
3. Mra. I.B. M'rabu, Induatrial Development Officer, International Co-

operation Diviaion 
4. Mr. Rzomo, Engineering and Conatruction Diviaion 
5. Mr. Fred K. Mungai, Project• Engineer, Engineering + Conatru~tion Div. 
6. Mr. J.I. ll'!urungi, Engineering+ Conatruction Division 
7. Mr. Charle•'·"· Omao, Chemical• and Mineral• Divia!on 
8. Mr•. lalui, Small Induatriea Support Service• Diviaion 

• 
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C. IUIISM OF I.MD AID HOUSillGllATIOl!AL BOUSillG COV\F}_TJOI 

1. Mr. E.M. Andvati, llanaging Director, ft.B.C. 
2. llajda Povoden-ftginga, Technical Manager 

D. IUIISDJ OF PUBLIC VOllS/pBYA BUILDIIG RESEARCH CQTU 

1. Mr. Godfrey llvaura, Building Materials Shov RoCll 

E. U.l.C.B.S./BABITAT 

1. Kr. Frank Tacltie, Building and Infrastructure Technology Section, 
Research and Dev~lopsent Division 

F. C01'J'RACTORS 

1. Sheikh Bashir, Private Contractor 

G. UIWICIIG 

1. Mr. A.J. Kidvai, Co\Dltry Manager, Banlt of <Mlan, Kenya 

IV. DAR-ES-SALAAll 

A. UftDP/U1'IDO 

1. Mr. Jens Rasmussen, UBIDO JPO 
2. Mr. I. Altia, UBIDO Progruae Assistant 

B. BIIISm OF nmvsm ARD TRADE 

1. Mr. Wilfred L. lfyachia, Director Investment and Implementation 
2. Mrs. E. Mangeabo, Senior Economist, International Cooperation 
3. Mr. A. ~yilili, Director Heavy Industries 
4. Mr. Adiel A. lfyiti, Bead, Building Materials Industries 

C. TAIZAftlA SARUJI CQRpQRATIOR 

1. Mr. I.l.L. llvasalL. Group Planning Manager 

D. IUIJSM OF VOW AID COlllJIDCATJOIS 

1. Mr. l:aratta B. Mveaba, Chief lqineer Building• 
2. Mr. ledllon A. Sekvao, Chief Designer 

I. IATIOIAL RQUSllG COIPORATIOI 

1. Mr. R.1.S. Malisa, leaearch and Planning Manager 
2. Mr. Aziz B. luchiaba, Acting Chief Engineer 

l. RATIOIAL CQl!SDUCTIOJ! COIPORATIOft 

1. Mr. leaogukevelle M.I.M. Maito, Acting Executive Secretary and Head, 
Contracts and Arbitration Dept. 

2. Mr. ftgadia, Chief, Information Centre 
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G. TAIZAllA BUREAU OF STARPARDS 

1. llr. B.L. Jliwobahe, Director 

B. BUILPIIGS RESEARCH UIUI. MIBISDY OF LOCAL GOVIQMEIT 

1. llr. A.L. Rtui, Director 
2. llr. B. Kvanaaa, Research logineer 
3. llr. J. Blugira, Research Engineer 

I. llATIONL DEVILOPMElfl' CORPORATIOI 

1. llr. Ernest I. llo.zava, Senior Operations .~al7st 
2. llr. S.A. Bjare, Senior Project Iapleaentatlon Engineer 

J. BtJllAU OF STATISTICS 

1. Librarian 

J:. TAIZABIA WOOD Im>USDIES CORPORATIOI 

1. llr. Mushi, General llana\er 
2. !Ir. hrtnge, Planning and Development Manager 

V. PAICJSTAK 

A. UimP/UIIDO 

1. llr. Jan Bolten, SJDFA 
2. ltr. Aftab Akhtar, Senior Consvltant, UIDP/UllIDO 
3. llr. M. Talib Hussain, URDP Liaison Officer, hrachi 

B. IUIIWY OF noooc;1on CISLNIABAD) 

1. ltr. Abdul Raoof Malik, Deputy Secretary (Jniineering Industry) 
~. Br. Reza Sabir, Section Officer (loginee~!ag Industry) 
3. Mr. ltohalled Reza, Section Officer (Ceaerat Industry) 
4. Mr. Mushtaq .Ahlled, Section Officer (Cer•ics and Che11icab Industry) 

c. LABOU CJWIBER or comne1 AID 1msm <LABORE> 

1. Mr. II. Latif Chaudhry, Secretary 
2. llr. Anta-ul-Baq, Joint Secretary 
3. Dr. lballd bin Youaaf, Deputy Secretary (leaearch) 
4. llr. Panez Hasan, lnforaation Officer 

D. IUILDIIG USIAICB STATIQI LAllOU <Din. or PIJBLIC WOIQ) 

1. Mr. S.M. Yunaa Shami, Director 

E. SIAD CQIEl'l' CORPORATIOI CLAllQUl 

1. Mr. Mobaahar A. Malik, General Mana&er (Operations) 
2. llr. llansoor Toor, Deputy General Mana1er (Operations) 
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F. COQBCIL FOk wom AID BOUSiftG USWCD cnuqsm or SCIEl!CE A1!D 
DClll!QLOGJ) CQIACBI) 

1. Dr. A. Q. ilTi, Cbairaan 
2. llr. Sulman hlhoro, Senior Acco1Dlta Officer 

G. IATIOKAL BUJLDllG usu•cn llSTITUTI JllACBI 

1. Dr. A.Q. AlTi, Chairman ar..d Director General 
2. Dr. Ataullah llaher, Prillcipal Scientific Officer, Structures I 
3. Mr. SaifucldiD .&hmecl, Principal Scientific ~fficer, llaterials I 
4. llr. S.B.A. Qadri, Prillcipal Scientific Officer, Materials II 
5. Mra. R. lahooja, Prillcipal Scientific Officer, Structures II 
6. llr. S. Falz Abaed, Senior Research Officer, Materials I 

H. COQICIL FOR APPROPllAD DClllOLOGY DEVILQnmnt 

1. Mr. M. A. Shah, Director, Regional Office, hrachi 

I. FEDERAL CHEMICAL AID CERAMIC CORPQRATIOI CQIACDil 

1. Mr. Raueed Ahlled, General Manager Production and Planning 

J. FIDERATI01! OF PUISTAI CJWIBIRS OF COflV!ICE AID IIDUSTRY CJWACHil 

1. Mr. Aziz y Siddiqui, Secretary General 
2. Col.(Ret.) lburahid Afridi, i/c Protocols and Exhibitions 

~. ASSOCIATIOR OF BUILDERS AID DEVELQRRS CQRACDU 

1. Mr. Farooq Hasan, Chairman 

VI. IEW QELBI 

A. Ul!DP/Ul!IDO 

1. Mr. Gamil M. llalldy, Resident Representative, UBDP 
2. Mr. M. Islam, SIDFA 

B. BVUAU OF lftDIAI STAIDAIDS 

1. Mr. G. laaan, Director, 
2. Mr. c.s. Sen, 0-i-C, Docmentation 

C. CllTIAL BUJLDIIG QIUICB lutJTDD 

1. Dr. I. ~. Bhandari , Director General 
2. Mr. J.S. Sharma, 0-i-C •ev Delhi Office 

1. Mr. Barish Chandra, Director General (Worlut) 
2. Mr. S.S. laimal, Deputy Director-General 
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B. JIATIOIW. COUBCIL FOR CIMQT Am> BUILDIRG KATERIALS 

1. Dr. B.C. Viaveavaraya, Chairman and Director General 
2. Dr. A.~. llulliclt, Director 
3. Dr. C. Rajkulaar, Joint Director 
4. llr. S. Chatterjee, General llanager 
5. Dr. Sakaena 

F. BOUSIIG AID mnp DIVILQPMEU CQIPQllTIOI 

1. llr. D.,. Sharaa, Chairaan and Managing Director. 
2. llr. Viahvanathan, Director and Chief, Building technology 
3. llr. A.D.R. Svmmy, Chief, Personnel and Adainistration 
4. llr. J.P. ShriYaatva 
5. llr. B.,. Chatterjie 

r. BONI SlttLEMQT 1WW?EME1'T IRSTITIJTE CBUDCO) 

1. llr. llulkh Raj, Executive Director 
2. Senior staff aember 
3. Senior staff member 

B. BUILDI1'G TEClll!OLQGY CEmE 

1. Mr. Anil Laul, Chairman and Chief Consultant 
2. Technical staff (several) 

I. RATIOJW, BUILDilfG ORGAJUZATIOR 

1. Mr. J. Sen Gupta, Joint Director 
2. Mr. O.P. Ratra, Ass. Direct1·~ (Plastics) 
3. Mr. A.G. Dbougale, Sr. Technical Officer (Materials) 

J. CQlltlttlE OR SCill!CI AID TEClll!OLQGY IR DMLQPIRG COUNTRIES; 
llUIW! SEITLEMQTS. ERVIIOIVtEft't AID YOUTH CDTRE 

1. Mr. I. I. Bheda, Secretary 

'· IISTITUTI or MADIIALS IWt\GRIBftt OF InDIA 

1. llr. P. G. Menon, lzecutlve Director 

L. COISORTIVM or lftDIAI SCIWISTS POI SVSTAIIABLI DEVELOPPIEIT 
ICQ-.llCiQEIATIOI or PVSBQI L6Q JAIJ.p SYSTEM 

1. Mr. P. I. Bhatnaaar, Convenor and Principal Inveati&ator 

VII • IAllCgOg 

A. tJIJ)P/UIIDO 

1. Mr. F. Oaaella, DIR UKDP 
2. Mr. I. t. lortaa, UBIDO JPO 
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B. Uill 

1. Mr. A.S.B.JC. Sadique 0-l-C, Division of Industry, BUllall 
Settlements and Environaent 

2. Mr. Rahaatullah, Chief, Section of Buman Settlements 
3. Mr • .J. OTergaard, Section of Buman Settlements 

C. BAIGgQg MEDOPOLITAI AUTHORITY 

1. D11m Paradorn Tli.anyapan, Dept. of Public Works 

D. TllAILAID IRSTITUTI OF SCIENTIFIC ARD TECBBOLOGICAL IE~IARCB 

1. lhun lkachai SlDltornpong, Director, Building Tecbnology Department 
2. DlUD Sudclhlsakdi Samrejprasong, Director, Building Materials Laboratory 
3. lb.UD lltti Buapanichyout, Head, Building Construction Technology 
4. Dl1D1 Witaya Wuddi Chamnong, Head, Architectural Laboratory 

E. lt\TIOJW, BOVSING AQTHORITY 

1. lh1Dl llarin Sakul Clanuwat, Director, Centre for Housing and Buman 
Settlement Studies 

2. lh1Dl Sirithip ouu-Anulom, Policy and Planning Divis!on 
3. lhUD Rartwibha, Policy and Planning Division 

F. TBAILARP 11musn1AL STABDARDS INSTITUTE 

J.. lhun Tongchai ICittilrul 
2. lh1Dl Suthon IUkomkate 
3. lh1Dl Surapong lemvarapong 
4. lh1Dl Kitto Yousin 

G. THE SIAM CIMEIT GROUP 

) 
) Building Materials 
) Standards Group 
) 

(THE FEDEREATIOB OF THAI INDUSTRIES) 

1. Dl\Dl Opas Pbrom-latanapongse, Coordination Division, Construction 
Materials Group 

VIII. IWULA 

A. UIDP/UllIDO 

1. Mr. C. Rewman, SIDFA 

B. BQUSIRG AID UIBAll DEVILQPMEIT COORDlftATIOI COUICIL 

1. Ma. Lilia Caaanova, Rational Shelter Progra1Be - IElt\S 
2. Mr. Alistair BV\Dlt, Consultant 

c. BUllAJJ or PRODUCT STAftl)ARDS 

1. Ma. Shirley BQtor, Acting Chief 
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D. JIATIORAL HOUSING AUTHORITY 

1. fir. Antonio A. Femando, Ass. General Manager 
2. Ila. Gloria Pagulaya, Monitoring and Evaluation Officer 

I. UIIYDSITY OF THE PHILIPPINES - BATIORAL DGIBIRIBG CERTREi 
BUILDING RESEARCH SERVICE 

1. Dean Geronimo Manahan, Dean 
2. lls. Lavon Mary G. Abis, Research Assistant 
3. Ms. Lourdes J. Bugayong, Research Officer 

F. COISTRUCTION INDUSTRY AUTHORITY or THE PBILIPPIUS 

1. Ms. Alicia Tiongson, Executive Director 

G. INDUSTRIAL TECHNOLOGY DEVELOPMENT INSTITUTE 
MATERIALS SERVICES DIVISION 

1. Mr. Severino Bernardo, Chief 

B. PHILIPPINES COUNCIL FOR INDUSID AND El!ERGY 
IESEARCH AND DEVELOPMENT 

1. Mr. Benjamin Damian, Executive Director 

I. QEPARTMENT OF PUBLIC WORKS ARD HOUSING 

1. Dr. Ernie de Castro, Under-Secretary 

J. BQARD OF INVESTMENT 
CONSTRUCTION MATERIALS DEPARTMENT 

1. Mr. Jesse G. Samiento 
2. Ms. Teresa Tome 
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11 April 1989 

TERMS OF REFERERCE FOR THE REGIORAL STIJDY OR THE 

BUILPIRG MATERIALS IftDUSDY II AfR_CA AID ASIA 

As a preparatory work for the Second C~nsultation on Building Materials, 

the regional study for Africa and Asia, shall identify th~ possibilities for a 

coherent integrated development of this sector at national level with the view 

to increase its prod1•ctivity with local resources. Emphasis shall be equally 

given to the identification of areas of complementarities and coaaon interests 

within the regions that could encourage regional and inter-regional 

co-operation in the field of building materials. 

General Framework 

A comprehensive profile of this sectoral industry shall be carried out in 

the following African countries namely Egypt, Ethiopia, Kenya and Tanzania. 

In Asia the regional study shall cover Pakistan, India, Thailand and the 

Philippines. 

The industry shall be analysed taking into account (a) the demmd for 

building materials by the construction industry and the origin of the demand 

(Government, private sector); (b) the structure of production; (c) the 

possi~41ities of co-operation and complementarities. 

Moreover, the participation of and the relationship, if any, between both 

the formal and informal sectors in the production and supply process shall be 

looked into so as to address the possibilities to reinforce the role of the 

small producers with the view to satisfy more efficiently the demand for 

low-cost materials for low-cost houe .. "\gs for urban and rural areas. 
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The products, minimally processed or manufactured by the formal and 

informal sectors and those imported or exported by the formal sector shall be 

covered in the study. Tentatively, the main line of products to be considered 

shall be: cement, cement-based derivatives, sand and gravel, lime, clay, 

tile, sanitary equip11ent, steel, iron and iron derivatives, aluminium, wood, 

plywood, thel'llOplastic, glass and paints and other products locally relevant. 

Areas of considerations for the &tydY 

Based on above framework the analy~is of the industry shall focus on: 

A. Demand and trends influencing the demand for building materials with 

special emphasis on the low-cost types. The analysis should cover if possible 

the past ten years with forseeable projection for the next five years. 

B. Production with due considerations for the: 

1. - Production levels and installed capacity. 

2. - Level of technology used in the fabrication process, machinery 

and equipment, origin of the technology, possiblities of 

adapting/improving the technology to local needs that would 

reduce reliance on imports. 

3. - Type of products for local uses or exports, and marketing. 

4. - Cost structure of production: raw materials, administrative, 

labour, transport, energy. 

5. - Type of ownership of the enterprises i.e. private, national, 

government an~/or foreign participation, joint-venture. 

6. - Financial structure (equity/debt etc.) 

7. - Type of organization, managerial qualifications and labour 

skills. 

8. - Inveatment poaaibilitie• and areas for rehabilitation and 

expansion of exiatin~ plants. 

9. - Policies and measures for the promotion of the building 

materials industry. 

• 
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c. Supply with due considerations for the: 

1. - Origin and type of inputs for the producers of building 

materials. 

2. - Trends in supply of raw materials, iaport iaplications; 

3. - Type of enterprises, ownership ll&llagement and labour force. 

4. - Transport of raw materials and 

5. - Delivery of finished building materials products. 

D. Organization of the formal and informal sectors, their linkages and 

market share. 

E. Institutional frame and the relationship between public and private 

sectors. 

F. Areas of complementarities to be identified where regional and 

inter-regional co-operation could be encouraged and developed. 

Final considerations 

With the above background the study shall provide guidance for the 

formulation of proposals for an integrated development progr&111De within 

feasible infrastructural and institutional framework necessary to strengthen 

local capabilitie~. 

Co-operation shall be encouraged in areas of mutual interests between 

~vernments, professionals and professional associations, entrepreneurs, 

contractors and research institutions. 

Fiually, the study shall provide guidance regarding the feasibility of 

integrating the building materials industry in the economic planning mechanism 

of the nation bearing in mind, among other things, the close relation with the 

construction industry the combination of which with the building materials 

industry would provide more rational approaches to the demand for low-cost 

housing in the developing countries. 




