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The United Hatioos Industrial Develop1ent Organization (UHIDO) was 

established in 1967 to assist developing countries in their efforts towards 
industrialization. Wood is a virtually universal 1aterial which is fa1iliar 
to people world-wide, whether grown in their country or not. Wood is used for 

a great variety of purposes but principally for construction, furniture, 

packaging and other specialized uses such as trans1ission poles, railway 
sleepers, 1atches, and household woodenware. UNIDO has the resprnsibility 

within the United Nations' syste1 for assisting in the develop1ent of 

secondary woodworking industries, and has done so since its inception, at 

national, regional, and interregional levels through projects both large and 
s1all. UNIDO also assists through the preparation of a range of 1anuals 

dealing with specific topics of widespread interest which are co11on to 1ost 

countries' woodworking sectors. !/ 

The chapters of this docu1ent were contributed by participants at the 

three-week Ti1ber Engineering Workshop held in Australia, Hay 1983. Although 

these were prepared so1e ti1e before being printed, it was felt that their 

publication would 1ake a useful contribution to the available infor1ation on 

building 1aterials and- 1ethods used in the countries covered; and that this 
would be of continuing relevance. 

The lectures presented at this training workshop have been reproduced in 
five parts co1prising over 100 pages: 

Part 1 Introduction to Wood and Ti1ber Engineering UNIDO/I0.606 
Part 2 Structural Ti1ber and Products UNIDO/I0.607 
Part 3 Durability and Fire Resistance of Ti1ber ·uNIDO/I0.~08 

Part 4 Strength Characteristics bad Ti1ber Design UNIDO/I0.609 
Part 5 Applications and Constructions UNIOO/I0.610 

and are available upon request. 

17--A--f~iier su11ary of these activities is available in a brochure entitled 
·uNIDO for Industrialization, Wood Processing and Wood Products•, PI/79 
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The workshop was organized by UNIDO with the co-operation of the 

Co••onwealth Scientific and Industrial Research Organization (CSIRO) and 
funded by a contribution 1ade under the Australian Govern•ent's aid vote to 

the Ur.ited Nations Industrial Develop•ent Fund. Ad•inistrative support was 

provided by the Australian 6overn1ent's Depart•ent of Industry and Co11erce. 

The lectures were co1ple•ented by site and factory visits, discussion 
sessions and assign•ent work done in s1all groups by the participants 

following the pattern used in other specialized technical training courses in 

this sector - notably in furniture and joinery production!/ and on criteria 

for the selection of woodworking 1acninery2/. 

The use of ti•ber for construction is not new and, in fact, has a very 
long tradition. This tradition has unfortunately given way in •any countries 

to the use of other •aterials whose large industries have successfully 
supported the develop•ent of design infor1ation and teaching of engineering 

design •ethods ror their •aterials - notably concrete, steel and brick. This 

has not been so •uch the case for ti•ber despite considerable efforts by 
cer~ain research and develop•ent institutions in countries where ti•ber and 

ti•ber-fra•ed construction has 1aintained a strong position. Usually their 

building •ethods are based on the use of only a few well-known coniferous 

(softwood) species and a li1ited nu1ber of standard sizes and grades. A•ple 

desig1i aids exist and relatively few proble1s are encountered by the very •any 
builders involved. 

Recently, co1puter-aided design has been developed along with 

factory-1ade co1ponents and fully prefabricated houses with the acco1panying 
i1prove1ent in quality control and decreased risk of site proble1s. Other 

1odern ti1ber engineering develop1ents have enabled tiaber to be used with 
increasing confidence for an ever wider range of structures. .his has been 

especially so in North A1erica, Western Europe, Australia and New Zealand. 

l7L;ct~;;5-;;p;cduced as ID/109/Rev.2 

2/Lectures reproduced as ID/274/Rev.1 

• 
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UNIDO feels that an i•portant •eans of transferring this technology is 

through the organization of specialized training courses and shorter se•inars 

ai9ed at introducing engineers, architects and specifiers to the subject and 

especially draNing to their attention the advantages of Nood (as well as 

disadvantages and potential proble• areas) ond reference sources so that for 

particular projects or structures, Nood •ay be fairly considered in 

co•petition Nith other •aterials and used when appropriate. Cost co•parisons, 

aesthetic and traditional considerations •ust naturally be •ade in the context 
of each country and project but it is hoped that the Publication of these 

lectures Nill lead those involved to a rational approach to the use of wood in 

construction and re•ove so•e of the •isunderstandings and •isapprehensions all 

too often associated Nith this ancient yet •odern •aterial. 

Haterial in 

acknowledge•ent is 
this publication •ay be freely quoted or repri~ted, but 

requested together Nith tNo copies of the publication 
containing the quotation or reprint. 
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BANGLADESH: THE CONSTRUCTION INDUSTRY 

Bangladesh {area about 54,000 square miles and population about 100 

million) e1erged as an independent country in the last part of 1971 after 

a liberation war of about nine months. As war ravaged the country, the 

whole economy was shattered and there were practically no resources at 

hand. 

Bu~ reconstruction was a necessity 

which were partially or co1pietely 

and the 

damaged 

construction indestries 

were repaired/replaced; 

re-established to 1e2t thP needs of the country for construrticn 

materials. These industries in~lude cement factories, steel ~ills. 

timber sawaills, brick 1anufacturing plants, etc. There are presently 

two c~ment factories in the country, one steel mill, about 70 steel 

re-rolling 1ills, a few autoaatic brick manufacturing factories, a good 

nu1ter of brick 1anufacturing kilns (privately owned), about 18 

Govern•ent-cwned (BFIDC) timber industries 2nd many private saw1ills. 

These industries supply the country with most building mat~rials 

require1ents, but good quantities of cement and corr~gated gilvanized 

steel sheets need to be i1ported from outside to meet the total demand of 

the country. These industries provide abcut 50% of the tQtal emplov~ent 

of the country which includes e1plcyment by traders of these goods. 

In Bangladesh, about 90% of the pop~lation live in rural areas and 

about 10: li~~ in the urban areas. Three types of houses can be 

considered: 

(a) Masonry 1ulti-storey buildings: 

located in major cities of the country: 

these buildings are mostly 

i t. ) Se m i - mason r y ho u !>es : th is type of bu i l 11 in g i s mos t l y found i n 

small towns !subdivisional and thana towns) anJ these are 

constructed wit~ corru~ated ~alvanized steel sheets over 1asonrv 

brick walls and flooring~: 

le) Village type houses: this type cf house is mostly construc~P~ 

with corrugated galvani:ed steel sheet roofing and :hatched roofing 

over timber columns, brick columns and mu~ ~alls having m~_onry Jr 

ll•J•j floor ir.g. 
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Public buildings comorise multi-storev houses for Government 

employees and multi-storey office buildings. The public buildings which 

were constructed by the Go~ernment and the public bodies can hardly 

accomodate more than 10: of their employees (about 1.5 millicnl, the rest 

find their accomadation 1n rented privately-o~ned buildings in 

cities/towns which again cannot provide accomodation for more than 40t of 

the total requirements. In the building industry, the construction 

contractors play a very important role. mainly in public sector 

construction works. The size cf these firms varies widely with a m1n1mum 

employment of about 10 to 50 oersons. Exact statistics abcut these firms 

are not readily available. but their total number would not be less than 

1.000 and would probably be more than I.Sao considering all different 

categories. 

Most of the construction industry faces problems of raw material 

suoplies (local and imported), fuel !whose price is going up dav by day) 

and trained manpower. Ra~ materials for ~ement, steel, corrugated 

galvanized steel, etc. are imported and there is a real shortage of 

timber in the country. Trained technical personnel exists in the 

country, but demand al~ays keeps its upper hand on their availability. 

Bangladesh. ~ith only about ~.25 million acres (only 9:J forest 

area, face~ great difficulties in 1eeting its total demand of 170 1illion 

cubic feet of timber and fuelwood (timber 70 million cubic feet and 

fuel~cod 100 million subic feet). At pres@nt. total production is only 

about 70 million cuti' feet of timber anJ f~elwocd (timber :o million 

cubic feet and Fuelwood 40 million cubic feet). As the forest area is 

much smaller than required 1instead of 2s:. it is only 9%), the Present 

supolv situation cannot fulfil tne total dem~nd. How~ver. efforts are 

being ma·je bv the Government 

through afnre~tation. 

to increase t~e forest area up to 
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The main timbers used in ccnstruction works are: teak {Ig£!Qnl 
9[~~1k~l, cha~alish (~r!Q£~rey~ ___ £b~el~~b~). chickrassi (~bY~[~~i~ 

!~~Yl~rj~), garJan CQie!~rQ£~reY~--~ee=), ga~ari fG~~lin~---~[~Qrg~1. 

Sundries (~~ri!i~r~ __ flQribYnd~), etc. In addition to these. there are 

many other known and unknown timber species which are availab1e in 

Sangladesh and used in different types of construction. 

Bangladesh seldom i1ports timber except for some special purposes_ 

Timbers are mainly used for the manufacture of doors/windows. in the 

construction of wooden frames for corrugated galvanized sheet r~ofing, in 

s•all bridge girders and deckings, and for electric transmission pcles 

after proper seasoning and preservative treatment. 

Due to the lack of technical knowledge, the country faces proble~s 

in making proper economic use of its scarce timber resources. 

In Bangladesh, cement is widely used in almost all masonry 

construction works, (a meagre volume of wor~ is also done with lime 

mortar). There is a definite shortage of cement in the country with an 

annual production of about 0.50 million tons against a total demand of 

ate~~ 1.5 million tons. The remaining quantities are importe1 to meet 

the demand. The main agregates bricks, stones and sand are available in 

the country, thaugh nowadays costs are very high due to high fuel and 

transport costs. 

In comparing the costs, it is seen that building with brick3. cement 

and concrete is less costly than b~ilding with corrugated galvanized 

sheets and timber. 

There is one steel mill in the country which produces st~el billets 

which are re-rolled in about 70 small mills to produce M.S. rods of 

different sizes as per requirement of the construction wor~s of the 
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country. This production has been found to be adequate against the 

demand of the country. The steel miil also pr·:!:ju~-es c or r•.iy3 t e·: 

galvanized sheets which are widely used in all reinforced :.:oncrete 

construction ... arks. A metric ten of steel cos ts about US$ 4•:> •..; to US$ 55. 

This sector is not experienci~g many problems worth discussing. 

Generally, in place of reinforced concrete construction roofin~. 

people are accustomed to use corrugated galvanized sheet roofing fastened 

with screws and nails to the tiiber or ba•boo frames. Bangladesh imports 

most of these materials. Finishing materials such as paints, etc. are 

produced from imported raw materials. Few items of finishing materials 

are also imported. 

Due to their inherited tradition, the people o~ Bangladesh are 

familiar with constructio~ using bricks,-!i~e •ortar, wooden/steel bea1s, 

wood/steel bracings anc burnt tiles. With the introduction of cement, 

this tradition has changed ~r~;tically and •odern construction techniaues 

ar' presently practiced in Bangladesh to keep pace with the ~evelop111ent 

activities (If the rest of th~ world. In construe tion design work, 

generally, the ACI code is commonly used in Bangladesh and accordingly 

average standards are maintained. The i:ost of modern 

tectiniques is found to be not very much ~dgher than that of 

construction 

traditional 

crnstruction and p~ople have accepted it due to its si•Plification. 

In Sangladesh, the Pause Building Finance Corporation finances. on a 

l~ng-term basis, leans to construct houses oased an the tcta! e~timated 

ccs~ of the buildinq. The rest of the investment !about 70 to soi of th~ 

rJs~l is borne by th~ borrow~r. In that case. the house and its land are 

m1;1tg.:iged to the ::orporH1cn. There is a pr~Diem of f i~ancing by the 

said corporation ~ince total demand i; ~~ch hia~er th?n its ability to 

fin:ince. Sometimes ~~~ks ~ls~ F:n~nce ~h~ tu1iding of ~ouses with 
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In Bangladesh, there is a sc2rcity of trained ~anpo~er altho1.~h 

there are 1ore than 20 vocational training centres in the country_ !here 

are about 20 ~id-level technical institutions, four engineerinq colleg~s 

and one engineering university in the country. 

Bangladesh has a building research, a rQad research and a forest 

research institute. These organizations do research in :heir respective 

fields and advise the concerned organizations/Persons in respect cf 

quality control and stanJards. There is an Pxisting standards 

institution which mainly deals with standardization of ·products to be 

used in the country. 
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BRAZIL: THE CONSTRUCTION I~DUSTP.Y IN BRAZIL 

Erazil is now undergoino a serious economic cr1sis, as In other 

develop!ng countries with inflation rising to 100: per vear. During 

periods cf crisis. construction IS the most important economic activity, 

because of the large number of jobs it can offer and because cf the 

several buildi~g material industries it needs to suppcrt. 

Its importance is shown in the following 

participation of constructan in Brazilian industry: 

H~!!!~ !E:t 
Industrial pruduction l4,73t 

Employment 28 .. ?7~ 

figures 

122Q 
iS,36% 
""\•) '\•"'•• 
L ",:.1):.,a. 

about the 

12:21 
17' 04: 

2·:., 52? 

Another aspect that must be mentioned is the size of the 

construction firms. Even in developed countries, the great majority of 

this industrial activity is composed of small and middle size companies. 

Around 95% of the capital, the technology and workmanship utilized are 

national. 

All the components are produced. or can be found in Brazil as: 

cement. granite, sand, timber (for formwor k). Concrete is 

predominantly in c~nstruction, even in small buildinos. bridqes. etc. 

Cost composition: 

(a) Material~ 
Ca:n~rr t 3 ~D 
Granlte I) • :3 
San,j t]. I;, 

Ti :ntiP.r 12 
St.ee i. 100 

k~~ 
m..; 
m..; 
') m .. 
kgs 

0.07 
13,50 

7,SS 
6,40 

o .. is 

2:;' 10 
l li' :)0 

·l, s.: 

JS~QQ 
150,23 (6'~.:3:J 

us~d 
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(b) Workmanship 
Mason .... h l, 30 10,40 Q 

Carpenter 20 h l, 30 26,00 
Steelbender 12 h 1, 30 15,60 
Labour 22 h 0,60 lJifQ 

6.'i '20 (30,2%) 
Total = US$ 215,43 

.,. 
per SI,,; 

Timber, used as formwork, is the most expensive co•ponent of 

concrete work and represents about 35,6% of its cost, more than the whole 

of the workmanship component and more than 50% of all materials. The 

pri~es given are for the city of Sao Paulo, in the most developed region 

of the country. 

The statistics shown in the following table were produced by cement 

industries on October 1982 and compare industrial 

construction needs, estimated for 1983 and the next years: 

1000-ton 
1981 1982 1983 1984 

Production 28,532 29,745 33,868 37,708 
Needs 26,090 26,873 28,350 30,557 
Balance 2,442 2,872 5. 518 7,151 

~i~~! 

production and 

l_985 
42,034 
32.506 

9,528 

All the steel used by the construction industry, for concrete 

reinforcement is produced. in Brazil and there is no supply problem. It 

is avail~bie in 12-meter rods with the following diameters and prices per 

ton: 

Diameter 1/4 " USS 321 
1/16" 306 
3/8 " 300 
1/2 " 288 
5/8 .. 280 
3/4 " 283 
7/8 " 283 

1 " 278 
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The allowable tension of this kind of steel is 5.000 kg/ 

Higher capacity steel for prestressed concrete is also produced. 

The countrv prossesses large forest resources and •any indigenous 

timbers that can be used in the construction industry. The great 

majority of forests are in the north Jnd northwest regions, far from 

urban areas, with the exception of pine forests that are fcund in the 

south. 

Timber, in the construction industry, is mainly used as formwork and 

is generally available in planks (l" x 12" or 1· x 6") and plywood (1.10 

x 2,00 m). It is also used in windows, doors and roof frames. 

Traditional practices utilize masonry and concrete in the large 

majority of our construction activities, using traditional technoloay 

(bric~s. concrete blocks and mortar). 

Building frames are often made by preparing the formwork, the 

steel-bending and then by pouring the concrete. 

The following figures give the building ccst, per ~quare meter of 

nouses and apartments (two bedrooms) depending on the number of floors 

and the quality of finishing: 

Finishing quality (US$ per m2) 
Floors Low Normal 

1 15~ 17' ·~ 

4 134 151 
a 131 14i 

12 12Q 144 

b2~QYr 

Brazilian workers have a great capacity to adapt to new techniques 

and workmanship and are available everywhere in the country. 

Usually they learn their job on the construction sites ~ver a period 

of several years and are very experienced. 
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They are protected by 'labour laws', with insurance-and 1edical 

assistance and retire after 35 years of work. The amount cf 'labour 
laws' is around 99% of .. 

i ~s cost. This means that for each dollar the 

co•panies pay to the worker, they 1ust pay USS 0,99 to the 6overn1ent. 

This is a teaching organization created in 1942 and dedicated to the 

development, i1prove1ent and specialization of hu1an resources necessary 

to fulfil industrial labour requirements. 

The course, on a first grade level, is designed for 1inors aged froR 

14 to 18, hired by firms as apprentices or for those not yet employed. 

Also courses for adolescents and adults are given, as i1provement and 
specialization. 

~~HI __ 1~[~I!l!~a __ ~Q£!~tr __ Qf __ I~£nn!£~l--~t~ag~[g~l __ ~ng_Ier_i!a~t!!Yt~-Qf 
I~£nni£~!_B~~g~r£n_:_Mn!~g[~!tr_Qf_~~Q_e~Y!Ql 

These associations can offer all kinds of advice on technical 

matters or do research for the construction industry. Engineers are 

compelled to respect their recommendations in professional activities . 
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COLOMBIA: THE BUILDING INDUSTRY 

The present ~overnment has given to the housing construction 

industry the i1portance it deserves. 

following: 

The importance it has is due the 

the housing deficit is somewhere near 1,000.000 units. This 

deficit is concentrated in the ty1e Jf housing costing less than 

USS14 .000 

an increase in the cocstructi~n activity is the best way to 

reactivate the econo1y of the countrv. There is a surplus of raw 

1aterial for the construction industry. so prices will not increase; 

the 1ass construction of houses 

inflationary cons~quences; 

it is the fastest way to generate 

unqualified workers. 

do not have serious 

1ass e1ploy11ent for 

For houses costing less than USSl0,000 the Government does not 

conte1plate giving a contribution. Therefore, the initial request is 

going to increase. It is important t0 p0int out that the ratio of 

effective demand is less for the lower income bracket (16,5%} than for 

these with 1ediu1 to high incoMes. Natio~al construction activity, 

measured b¥ the total square meters per year, was as follows: 

Year Construction m2 

197:3 5. C12:3' 4'!Q 

l '?79 4,o89,3'n 

1980 4.574,117 

1981 4,:395,006 

Actor1ing to the statistics for the first six months of 1982, 

construction activity was less than that of 1001. 

The housing programme goal is to build !00,000 houses per vear. 

This means that for 1983, the figure should be over 4,500,000 m2 fer 

ho11ses .;n l v. 
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Th~ construction industry generates 140,000 jobs in direct 

employ1ent and 140.000 in indirect e1ploy1ent. These figures cor~espcnd 

to the 1~80 building act:vity. 

TJ reach the housing Pregra11e goals. it is necessarv to •ix all the 

construction gethods we have, i.e. industrial, self canstructicn 3na 

cooperdtive systeas. 

The building and housing industries have the followi~g proble1s: 

!. There is no continuity in Government policies. so the private 

sector has no incentive to sake large invest1ents; 

2. There is not enough research into construction 1ethods and 

3. 

4. 

5. 

materials, and ~~chr.olcgical transfer is lacking; 

The •aterials used are not standardized; 

There are not enough training centres: 

There is a great deal of uncocrdinated intervention by p~blic 

bodies in the urbanization process; 

6. Procedures related to urbanization and the selling of houses 

7. 

are very cu1berso1e; 

Only so1e of the 1ost i1portant cities of the country have 

urban develop1ent plans. 

Colo•bia has 572.300 km2 of tropicai forests (50,5% of its total 

area), and 68,850 km2 of 1ountainous forests.· There are 300 wood. species 

which can be used for industrial and construction purposes. Thirty-six 

percent of the productive area is ~0vered by coniferous species: the 

other ~4: of the area with broad-leaved species. According to Acevede 

and Pinilla. the tropical forest can be divided into three zones: 

1. Amazonia: an area of 378,300 km2 located between the 

Orinoco and Ama:onas rivers there are a great deal of 

ol~aginous palms l~~~ti1i~. Q~QQf~rey~. Q!~i9Gi~. and others), 

~gQ~2l~iQ~_ei~~~~~~. indigenous cacao tree, and so forth: 
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2. Hagdaler.a: in the Magdalen~ river basin there is a forest 

area of 32.2SO ka2. rt has an irregular distribution due to 

the clearances of the forest by seti:iers. This region has d 

lot of mahogany. ipecac, pita and so fJrth; 
... Pacific Ccast: there are 94.000 k912 CCl.'ered bY wet ..>. 

tropical forests wit~~ a grea~ varieto; of trees. 

Since 1969, the country has had a Forestry La• regulated ty the 

National Institution for Renewable Resources iINDERENAl ~hich controls 

bGth exploitation and reforestation. Production changes fro• area ta 

area: there are regions that can produce 160 ml/ha while others only 

produce 30 •~/ha. 

The following table shoHs the production of the •ost important 

indigenous ti1ber species for 1972: 

Species Gross volume ( 11::.i) Basic 
density 

Cuangare Q!~ll~n1h~r~_§r~£!!!e~~ 539,637 0,32 
Cativo f [lQ[!~_£Qe~!~r~ 189,885 0.54 
Cedro !;~2rdLQ1Q[~U 114,090 0,50 
Sajo ~~!er2~e~r~~-egQg!~Q~~i~ 99,205 0.37 
Abar co !;~[i_!~n~_elr!f Q[!i~ 78,435 0.68 
Amarillo ~~£!~QQ[L~ee 6~~.,:37:3 0.41 
Eucalypto ~Y£~he1Y~-~ee 69.627 0,55 

(mostly Eiglobulus) 
Guamo, Pacay IQ9L~1~~ 47,937 0.51 
Roble 2Y~rnL~ee 44. 787 0. •:)Q 

Sande ~[Q~i!Y@LY!il~ 37,817 o·, 42 

The e:(port of manufactured and sawn timber in 1979 amounted to 

USS23,000,000. 

Timber is used in construction work far roof joi~t~, in for~work and 

~a!c~work for concrete construction, electric and telephon~ transmissi0n 

pales, rura: bridges, doors and for plywood production. 

The Instituto de Cr~dit;) Territorial has es tat· l i she·j a special 

prograue for using timber: the Malhabar Project, Hanizales. In this 

Prcgr amine bamboo was IJSed in a so1Jare pattern of 50 '( so Clll with 

.jj <11JOn~ l S of th~ SCI lllt? mater i.:1: to pro•foce sel f-:on~.trtH t~·j ho1Jses. H:e 

terrain was very st~ep and bamboo was used tn reinforce the mortar walls 

fer greater ~e•smic res1st~nce. Thf! pr:Jblems relating 

production are the following: 
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ther~ is not enough working capital: 

it is diffic~lt to obtain spare parts for the equip~ent: 

only small profits can be •ade by the producer: 

there is a lack of quality control; 

there are inadequate transportation facilities fro~ the 

prod~ction centres; 

deterioratio~ of quality occurs 

storage. 

during transportation or 

The following statistics shew the installe~ production capacity of 

cement in the country ~nd the de1and for this raw •aterial: 

rear 

197$ 
1979 
1980 
1981 
1982 

Portland Ceaent Production 
(tons) 
.t,200,000 
4,700,000 
4,900,000 
5,995,000 
Production increased 
months of the year. 

Internal Consu•ption 
(tons) 
3,432,470 
3,565,571 
3,341,075 
3' 373' 210 

by 6,2% for the first four 

The supply of 1ineral aggregates fluctuates with the dry and rainy 

seasons, but can be ccnsidered enough for the planned consumption. 

The use of precast elements is increasing; beginning with precast 

joists for floors or roofs and progressing now to using precast panels 

and complete slabs. 

Concrete is the 1ost commonly used construction 

Colo1bia. A cubic 1eter of concrete with a strength of 210 

USSSO at a central m1x1ng station. 

111aterial in 

kgs/c1112 costs 

The 1ean Per capita cement consumption in Co~omb1a is 140 kgs per 

year; the ce111Pnt cost is USS60 per ton. 

The prices of mineral aggregates change substantially from place 

to Pldce. rn Bucaramanga a cubic meter cf sand or gravel co~t~ usib. but 

in Vt!~:. located 200 k~s away from Bucar~manga, it costs USS24. The 

cost of construction per square meter in Bucaramanga is USS70, roughly 

finished. cut in V~lez it is USS120. 
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The use of ccncrete blocks is increasinJ. In &ucaramanga ~h~re 

tl1ere is enough alluviu~ and a cement plant in the neigh~o~rhood, a 

hollow concrete biock ~O x 20 x 20 costs USS0,30. But in the rural 
areas. it will cost ~ . 

LWlCe as auch or more. Due to the cos~ of raw 

material f,r concrete in the rural are1s. it is necessary to investigate 

the use of other materials in order to reduce building costs. 

Steel production is indicated in the fellowing ta~le: 

Year Production (metric tons) 
1976 252,253 
IQ77 20~,0ll 

1978 
197q 
1930 

265,207 
233,703 
262,375 

The steel production capacity is gcod enough fer the housing 

progra••e. In the last year a stock equivalent to a four-month production 

capacity was held. 

The steel is especially used for reinforced concrete and not structural 

framework. which is used for industrial purposes only. The following table 

presents the price list for steel in round corrugated bars: 

Diameter (inches) 
li4 
3/8 
5/8 

Strength !PSI) 
37,000 
37,000 
60.000 

Price (USS/kg) 
0.73 
0.6? 
0,64 

The following construction practices are used in Colombia: 

Traditional: Brick or ce1ent block construction. With cer~m:c 

roof tile over bamboo and clay sheet as a cov~r. This caver is us~ally 

replced by a fibre cement sheet. Bamboo covered by mud or mortar in 

walls. with ceramic roof tiles er straw cover. In situ reinforced 

concrete beams, slabs an~ columns with brick or cement bloc~s used for 

partitions: 

Modern practices: Skeletal system - in si~u reinforced concrete 

with precast slabs. Tunnel system - thi~ system uses special formwork 

an~ the bearing walls an~ slabs are pcurej as a whole. For the 
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oartitions, ce~ent blocks or ~allow tricts are used. 

the 

p:ace. ~cis~ed syste~ - the ~a~:~ a~~ s~1~s a~~ pcur~j nori:cntall1 

one over the other, then :he who~:: _.~,::::.s (~'] !!!2l -Fe lif!eJ ar:.j at -!h:! 

saae t1te the wails are turned fr~~ tne ~criz~~ta~ to ~he ~~rttcal. 

Reinforced concrete blocks wit~ ~r2~ast sl1bs. 

T~e cost per sJuare ... constructed area is about usis4 f ~r 

industri~l •ethods a~d usss~ for traditional ones. The productivitv cf the 

syste~s is as follows: 

~~~~Q~ Productivitv 11~ 1 dav 
-------------- L---

Reinforced concrete blocks 
Joined syst.:•s 
Skeletal syste1s 
Tunnel syste~ 
Hoisted svstem 
Traditional 

The price cc•ponents of a housing unit 3re 

Materials. equip•ent. labo•Jr cost<: 
Indire~t costs (taxes.project elaboration, etc) 
Land and urbanizat~on casts 
Financial costs 
Prof its 

]7 

450 
400 
500 
300 
20 

-.is% 
:rn: 
20: 

__j_l_ 
-+- 20: 

The ite• ~mdte-rials, equipment. labour costs" is co1oose·1 of the 

following eie~ents: 

Preliainaries 
Ce•entat1on 
Structure 
Walls 
!mPer•eable ldyers/coatinqs 
Roofs 
Floors 
Walls finishing 
False 'locf 
Water S1J.pply and drain1q~ svsta=-!ll 
El~ctric installations 
F .sc a.je 
Carpentry 
E:i:~ricr worx:: 
S~ecial i~~tallatic~s 

C l ea n i n q •.i D 

0,78Q% 
6 'jl % 

11 ,4.P': 
15.279: 
O,S?t.% 
3,289! 

10.131': 
6,$41: 
:J.552% 

l:i,94'': 
L 173% 
t-.:as: 
$,'~4:'~ 

!,315: 
0. 521:.% 
: • ::: 15': 

Any me~sure thar is t~~en ~J feduce t~e construction cost ~~s~ lffect 

rnorP. th~n ono? :'lf the variatdPS in.Jir.::te·j t•ehre in order t.0 be effective. 

There are three orincipal channels to financ~ hJ~s1ng constr1Jct1Jn: 
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Govern1ent off ice dedicated to the 

ronstrurticn nf houses for the low 1nco1e people. Its resources have a ~e~n 

financial cost of 201. 

This state-owned bank 1s dedicated to 

collec:iny public savings to finance housing construction and p~blic works. 

The resources it generates have a financial cost of JO:. 

These private c~roorations also 

collect publir savings to finance housing construction and the construction 

industry. The 1ean financial cost is 34:. 

According to the Sowcentru1. the productivity the Colc1bian labour 

force is as good as that of Europeans. Nevertheless the time lost due to 

delays in the supply of materials. the lack of coordination in the designs and 

1odificaticns, reduce this productivity. 

There is a lack of qualif1~d ad11nistrative and suoport personnel. The 

1anagers do not have ad1inistrative training. The SENA (National Service of 

Training) is dedicated ~o vocational training, but is unable to satisfy the 

de1and for qualified workforce. There are 15 centres of high technical 

education in civil engineering and architecture. 

So~e institutions offer industrial research and manag~ment consultancy, 

but these are not sufficiently available. 

ICONTECT is the national institution dedicated to make technical and 

quality control standards. 
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FIJI: THE CONSTRUCTION AND BUILDING INDUSTRY 

Fiji is a developing country. therefore the construction i~dustry plays 

a very i•portant role in its development. 

A special effort is made to design and build dwellings that are safer, 

sounder and •ore c~•fortable to improve the living conditions •. as well as to 

a~aid or 11ni•1ze the tost of damages to buildings during unforeseen natural 

disasters (hurricanes and earthquakes). The construction of bridges and 

jetties all over the country · is also very iaportant. The construction of 

better wharves, harbours and internatio~al airports is also a necessity. for 

it connects Fiji to the rest of the world. This is to help keep Fiji in tJuch 

with the latest developments overseas and to try and duplicate whe~~ suitable. 

Buildings in the public sector are constructed-and maintained by the 

Ministry of Works. This includes hospitals, post offi:es, Govepnment 

ad•inistration buildings and any other form of Government buildings_ 

Buildings in the private secto( are designed and constructed by local 

consultants and contractors, but construction does not begin unless a design 

is approved by the local Government or the Ministry of Town and Cou~try 
Planning. 

Fiji is going throuqh a period of replacing expatriaces by locals. 

Gradually small numbers of new graduates are returning home ~ith their 

certificates at the term of their traininq overseas. These new prcfessionals 

are further trained on the job to replace expatriates who at the end of their 

contract return home. Experience is of a maJor importance and the local 

replacement cannot equal his predecessor's experience unless he is more often 

eiposed to large scale construction projects of the same type as those carried 

out overseas. There are a few large projects of this scale 1n Fiji, but net 

all locals can participate in these. specially since foreign con:~ltants and 
contractors are brought in to do the work. 
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There is still a shorta~e of qualified professional personnel in the 

construction industry in Fiji. Due to this. most constrJction projects are 

not efficiently supervised. At the •c•ent. in soae r~ses non-professional 

supervisors are expected to prepare progra••es and to control the wor~force. 

cost as well as assure that quality is maintained. "ost supervisors are not 

aware of how vital these factors are to ~eep the project cost level within the 

esti•a!ed ccst. 

With ne~ building aaterials appearing on the market nowadays, local 

builders and architects should be advised on how they could be efficiently 

used to reduce •aintenance costs. 

EQ[~~!_[~~QY[£~~: Fiji, being in the tropics, with a high annual 

rainfall, has wide forest resources. The potential for tiaber production 

ultiRatelv depends or. the area of suitable land available. 

There are three separate 1anage1ent entities, namely tii protection, 

(ii) non-co11ercial, and (iii) production forest. 

Protection forests ~o•prise that portion of the resources on inclines 

over 30 dPgrees with shallow, unstable soils; such a forest is not normally 

available for commercial exploitation. 

Non-commercial forests rgfer to areas, other than protection forests, 

where stocking of acceptable species is less that 3013/ha. 

Production forests stocking ranges from 30-120m3/ha and it is this 

category only which is of commercial interest. 

Fiji co1prises two main islands: Viti Lev~ and Vanua Levu. 

90% of the production forests in Viti Levu is accounted for by 

indigenous softwood and hardwood species available in the country. 

Levu these same timbers account for over 80% of the v~lume. 

Close to 

the 3~ 

In Vanua 

A more recent study indicates a total cverbark volume of 16.406,000ml 

for the country for all species ~bove ~Oc~ Jbh 0ver a production forest area 

of 235,90lha. 



A reduction of aporo1i1atelv 10% can be assumed for barK. 

Totai leg production in IQSI was apororimately 208.00oml underbar~ 

·volume. Tc put the life of the enumerated production forest in perspective, 

it can be indicated that the maxi~um Permissible annual cut is less th~~ 

300,000•3 underbark per annu•. 

Fiji is committed ta large afforestation and·reaforestation with e1oti: 

soft~ood and hardwood soecies. 

The exotic softwood plantation resource is domindted ~Y Ein~~-£![i~~~~ 

Y~[. ~Qn1Yr~n~i§ (F,ji Pinel introduced from Central America in 1Q55. 

end of 1980. apprcxi!ate!y 41.000ha of Fiji Pine had been established. 

The exotic hardwood plantations tot~ls to so•e 13,0QOha. The main 

backbone of this reso~rce is Mahogany which accounts fer aporoxim~telv 9,000ha. 

For heavy construction wor~~ where strength and durabilitv 

required, the following indigenous timbers are available locally: buabua 

moivi 

f~~QQ~~t[g __ in§Ylgri§>. rosarosa (§~~liGg __ Qrni!bQ~~~bgJg), sacau (E~lggyiym 

bQrn~i). vesi ( Io!§iL!?ijygg), and yasiyasi (~H~9iY~L~ee.J. 

Other timbers that are 1ore commonly used in the construction industry 

are: 

1~iri~!i£~ £bg[!g£~g), kauvula fEQ~Q~~~rmY~-m~£rQeb~llymJ, mahogany (~~i~!gni~ 

m~£[QE!btll~) and vaka CQ1£r~1iYm_ni1Y~~ml. 

The last maJor import into the country was back in 1g75 when 5,730m1 of 

timber ~as imported from New Zealand and North America. 

Imports were th en prchibited by the Government tc suPPcrt t~e 

oroductian cf !ocal timbPr. 

Al1nc:::t all of Fi ii':::; indioen•1u.:: rimbers arP used in the bi;lld.inr.: 

1ndustrv for h!avv and light construction, all frameworks, internal finishing 

~n~ fi~t:nqs, furnitYr~ 1~~ ether joinery and bu1ld1ny application~. 
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Several prob!ems still exist in the use of Fiji timbers in Fiji. 

i There has been no legislation to regulate the quality cf timber 

coming ciut of the country's mills. It therefore Je~~~ds on the buyer 

to satisfy himself with the quality of the timber he is buying. 

ii Timber is generally considered as having a low status when 

compared to other building materials. This is mainly due to consumers 

·using poor quality or ooorl y preserved timber. Tc . remedy the 

situation, timber producers and traders are doing their utmost to 

promote the use of high and good quality timber to avoid unnece~ __ ry 

deterioration of timber buildings. 

iii The architectural features of a timber building play an important 

role in promoting the use cf timber. In Fiji at Present there are 

hardly any timber buildings 'coming up', when comoared to concrete 

buildings which are really attractive. 

timber building designs are still a necessity 

to build more timber buildings. 

Therefore, ~ore 

to encouraae 

and better 

the public 

iv Insurance companies are still hesitant in issuing Policies to 

cover timber buildings due to the high fire risk. 

Timber with more modern techniques is less 

compared ~ith $Ome other building mat~rials. 

because it is a readily available local material. 

expensive to produce when 

It has an economic advantage 

Enough ordinary cement is producea in Fiji for the country to be 

self-sufficient. The only imported cement is special cement. for example low 

heat c~ment or rapid hardening cement, when local production ~ann0t meet t~e 

.jemand. 
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Coarse aggregates locally available include crushed quarry setal and 
river gravel. 

Crushed quarry metal from rock are produced fro1 several centres around 

the two main islands. This is screened, washed and grouped in two main sizes 

- half and quarter inch sizes. The supply of crushed metal is sufficient to 
meet the local demand. 

Fine sand is also obtained from t~o different sources: river sand and 

screened sand. Screened sand is coarser than fine river sand and is normally 

mixed together for concrete 1ixing. Production is also sufficient for the 
local market requirements. 

Precast concrete is produced and supplied by most ready mix concrete 

suppliers. HUMES Ltd. with an international reputation, is the most popular 

of these precast units on the sarket. All cast are available locally: e.g. 

prestressedipost tensioned beams, blocks, etc. 

Concrete is just about the most popular building material to be used on 

any site. Ready-mixed or site-mixed concrete are considered to be on top of 

the list of building materials for frame buildings. Even for steel frame er 

timber frame buildings, concrete still plays a major role in their foundations. 

Concrete structures are generally considered to be slightly cheaper 

than steel and timber structures. This may be so when the material cost is 

considered, but the method of erection and construction plays a vital role in 

such finalization: i.e. when the cost of manpower is considered. 

Cost is also vital when a structure has to be dismantled due to a fault 

during construction. Concrete structures therefore would b~ more expensive. 
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Concrete also faces a disadvantage during its curing - _, 
!='er 1 C•.;. Fiji. 

being in the tropics, faces a slight disadvantage wnen controlied curina is 

·essential. This is overcome by keeping the green concrete surface 1cist tQ 

reduce the rate of heat loss fro• the concrete for more strength. 

The cost of readymix concrete varies between Fiji SSS and 90/QJ. Host 

or all ready mix plants are located within town or city boundaries. Depending 

on the size and locat1on of a project. the cost of readymix concrete will vary 

accordingly. 

Reinforced deformed steel bars and round section bars are produced 

locally, i.e. the steel rolling mills are able to meet the local demand and 
therefore import of reinforcement is not necessary. All forms of steel 
production could also be carried out locally, which is an advantage to the 
industry. 

Whenever required there has been very little or no problem in the use 

of steel in the building industry. The most common use of steel here is for 

reinforcement. steLl trusses, steel brackets, all forms of sections and 

plates, etc. Steel is also used as steel girders in bridges anc has other 

applications in other marine structures. 

The most traditional method is the circular dwelling house cf wooden 

poles buried intQ thi ground with thatched grass roof and walls ('bure'). 

Although these dwellings may not be structurally sound, the thatched grass 

provides good insulation aga.i.nst the country's tropical climate. 
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Such houses are still being erected in the •ore rural areas of the 

country where no proper designs or drawings have been prepared. These 3re 

usually •akeshift houses or si1ple ti•ber fra•es with corrugated rron roofing 
and wails. 

Fiji being a neighbouring country to New Zealand and Australia. and 

having close ties with the United Kingdom is greatly influenced bv these 

countries• construction •ethods. Engineers and technicians are being trained 

in these countries and the 1ethods learned are taken up on their return ~o•e. 

For exa•ple the use of Acrow props and shuttering for scaffolding and formwork 
is now widely spread. 

In Government specif~ations, labour and 1aterial schedules. l~bour and 

bar (progra11e) charts acco1pany all necessary drawings to the job site prior 

to construction. In the private sector, the specifications and drawings are 

1ore or less the only docu1ents provided for cons~ruction works. 

The use of intensive labour in construction is now a rarity with the 

introduction of 1ore advanced plants and 1achinery to increase efficiency and 
reduce the construction time. 

The conditions of contract docu1ents are prepared with reference to 

those set out by recognized institutions, especially those of New Zealand. 
Australia and the United Kingdo1. 

All local Governments nauely City and Trwn Councils use the sa~e 
building regulations in certifying all new build~ngs. 

Fiji still does not have its own design codes. rnose from New Zealan~. 

Australia and the United KingdoJ are commonly used by both the private and 

public sectors. It is anticipated that Fiji would have its own timber design 

code for local timbers soon. with th~ help of the New Zealand and Australia 
Governments. 
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The Govern•ent's Ministry of Works looks after the construction of all 

Government projects, i.e. it designs, constr~cts and superviJes all these 

projects. For large scale projects beyond the Hinistr¥ of Works' manpower. 

tenders are invited for a contract and foreign consdltants are taken on to act 

on beralf of the Governme~t or the Ministry of Works. 

It has been recently clai•ed that the Hinistry cf Works is becoaing 

•ere expensive th~n the private sector. There is a difference in the cost of 

labour. The present Govern•ent labour rate is Sl,bl per hour whereas it is 

SO.SO lapproriaately) per hour in the private sector. This is al•ost evened 

out in the aaterial cost. 

The cost of aaterials fro• Govern•ent supplies lwhich supplies 

•aterials· to Govern•ent depart•ents) is only controlled by the Govern•ent ~nd 

is auch cheaper than the private sources. 

The Governaent finances all of its projects unless one is financed by a 

foreign aid programme. Financing of private buildings is mainly through loans 

from the bank. insurance coapanies, home finances and other private sources. 

marked 

An outstanding feature between the 

difference in the salary scale 

tradesmen. 

public and private 

of the professional 

sector is the 

staff and the 

The professional staff in the private sector !engineers, architects, 

etc.) are more or less paid one and a half times more than those in the public 

sector. Due to this, the Government finds it difficult to keep its new 

graduate engineers ~nd aichitects once they become qualified en their 

payroll. The Government is therefore trying tJ reduce this salary gap between 

the two sectors for this category of staff. 
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The labour and skilled trades•en in the public sector tend to be paid 

slightly •ore than those in the private sector. This rs •ainly d~e to the 

co••ercial status of the Private sector. 

Another proble• faced by the 

fro• ether Gcvern•ent Depart~ent clients 

th~ir building projects, because it 

than the Hinistry of Works. This is 

Govern•ent is the ter.dency and pressure 

tc go to the private sectcr with 

is claiaed that they are less expensive 

still being foaght in Cabinet for 

approval, since 

prcjects. etc. 

each depart1ent controls its own allocate1 funds for building 

Another argu1Pnt is that the Govern1ent is being pressurized 

sector to share its building projects due to the world-wide by the private 

downturn in the 

Govern1ent "ill 

construction industry. If this is approved then the 

be faced with the proble1 of having to further make redundant 

1ore of its workaen. 

The quality of carpenters in the construction industry is at the 1c1ent 

fairly reasonable especia!l1 for those who have been through the trade with 10 

years plus experience. 

to affect the output 

years plus age group. 

But 1anage1ent is faced with a proble1 when age starts 

and efficiency. This is normally the problem in the SO 

Due to the worldwide Jownturn in the construction industry and due to 

the reduction in the building rate, there is a large availability of skilled 

tradesmen (carpenters, plu1bers, painters etc.). It is anticipated that when 

the industry reaches its peak again, the demand will be 1et by those who are 

readily available and those coming out from the Government's (and the private 

sector's} apprenticeship training programme. 

For building tradesmen an apprenticeship training programme is provided 

and it covers all the trades in the building industry, except for painters 

where experience is normally the main factor. One normally goes in at the age 

of 17 or 10 years and completes this training on a 6-months practical training 

annually for five years. 
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All theoretical training is carried out in the country's only technical 

institute which is the Fiji Institute ~f Technology. 

This is a 'sandwich course' for technicians ccver1ng about 2 to ~ 

years. Successful candidates are expected to work in a design office as 

draughtsmen and assistants to designers for survey •ork etc. or in a 

construction site as assistants to engineers and supervisors. 

This leads to a professional qualification and could only be cbtained 

overseas. The facilities are just not available locally to provide proper 

training for the obtention of a degree. 

These courses are nor•ally sponsored by the Govern•ent and foreign aid 

fro• overseas especially Papua New Guinea, New Zealand, Australia and the 

United Kingdo•. 

The University of the South Pacific (Suva, FijiJ and the Fiji Institute 

of Technology are more or less the only two local institutions that could 

provide training to personnel at all levels. 

Courses and lectures are arranged by either the Government's training 

section, the Fiji National Training Council Ca body that looks after training 

in both the public and private sector) or by established institution te.g. The 

Fiji Institution of Engineers). Lecturers could either be from the Government 

or Private sector or invited quest speakers from other countries. 

The Fiji Institution of Engineers and other such bodies and the Fiji 

Institute of Technology are the only institutions active in the fields of 

quality control and standards. 

It is tnerefore dependent on each body to set a proqramme in such 

fields which are thought to be useful. 
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The only lccal institution active in the 

and aanage•ent consultancy are those already 

personnel are sent overseas either through aid 

prograames are put ~P by other countries. 

field of industrial research 

•entioned but nor1ally chosen 

or the Governnent when such 
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INDIA: THE BUILDING I~DUSTRY 

The co~struction . industrv has a very i1portant role to plav as it 

directly affects develop~ent of various sectors such as housing. agriculture. 

irrigation. pcwer. transport, education and health. In particular, there is 

an urgent need to provide 4,jequate dwellings to •illions of people li~ing ln 

both rural and urban areas un~er sub-standard conditions. It !s estimated 

that housing shortage in the country is over 20 •illion units - 15 aillion in 

rural areas and 5 1illion in urban 3reas. The Government has proposed to 

allocate a su• of Rs.1302 crores iUSS1302 million> to construct 5.35 1illion 

dwelling units with a total target of 18.7 1illion dwelling units (1: million 

for rural and 5.9 million for urban areas) d~ring the Sixth Plan. Hence it is 

estimated that in order to 1eet the target of 12.8 million units the private 

sector will have to •eet an expenditure of Rs.11,SuO crores (USSll,SOC 

1illion). 

The Government has formulated a policy for providing dwellings to people 

of various socio-economic backgrounds middle and low income groups, 

economically weaker sections, landless labourers and s1all farmers. The 

success of imple1enting this policy depends on the efficient organization of 

building industry and the effective utilization of high energy materials like 

cement, steel, bricks and renewable resources such as ti1Der, bamboo, etc. 

This paper gives a brief account of the builJing industry ~n. India with 

particular reference to building materials. construction practices, and 

problems, finance and industrial infrastructure. 

The buildiriq industry in India with a few exceptions is not very well 

organized as is the case in most develoPed countries. Major construttion 

works like residential and non-residential buildings. highways and bridges. 

industrial structures, ett., are carried out by a number of large and small 

builders registered with the Public Works Departments, Railways and Military 

Engineering Services. These builders execute the work, employ site engineers. 

supervisors, skilled labour~rs like masons, carpenters. concretors. Except 

-1 
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for a few specialized structures. construction is carrie1 out sanua!ly with J 

1ini•al use cf •achinery or ~echanical ~quip•ent such as m1~ers. v1brat0rs a~·f 

si•ple heisting equip•ent. Very few builders have the facilities for 

pr?casting and prefabrication as the •ajority of construction works are custc• 

built. Type designs and Plans far both residential and public buildings ~re 

adopted cnly by Govern•ent organizatiJns. Besides private builders. 

Govern•ent . building agencies or undertakings such as the National Building 

Construction Corporation, the State Construction Corooration and the National 

Proj~ct Construction Corporation !NPCC) exelute large construction projects 

both in India and abroad. For instance the NPCC co•pleted Rs. 70-75 crores 

(US$ 70million) worth of work during 1982-83. 

The 1ajority of buildings and structures (residential an~ 

non-residential) in urban areas are built using hi9h energy building 1aterials 

like ce•ent, steel and bricks. Wood and ~ood based panels presently find 

extensive use in joinery only. "ulti-stcreyed buildings, bridges, flyovers. 

stadia are constructed using reinfcrced cement concrete and, to a li~ited 

extent, prestressed concrete. Industrial structures are built with welded 

steel frames with cladding of asbes:Js or galvanized iron sheets. Host -0f the 

urban structures are designed by co1petent architects and structural engineers. 

!~contrast to urban cons~~ .tions. rural buildi~gs are 1ostly built 

using locally availabl~ builrliR; mate1·ials like mud. sun dried bricks, stone. 

bamboo. wood poles and ti1ber. Rural houses/buildings have roofs of burnt 

clay tiles, thatch, ree~~ and stone slabs, depending on their availability_ 

Reinforced concrete constructions are rare in rural areas. although there is a 

tendency to use ce1ent and concrete by the affluent rural popul~t1on. !t is 

interesting to note that rural houses are built by local craftsmen ~ho are 

semi-skilled and in many cases the houses are of the 'do-it-yourself' tvpe. 

Problems faced by the building industry in India can be summed up as (a) 

unsteaay supply and high cost of building materials like cement. steel. 

bricks, aggregate and timber: (bl inadequate Fa~ilities for Prefabrication and 

ore~ast1ng; (cl absence of stan~ardization: (d) high cost of labour and 

transport; and Ce) scarcity er uneven distribution of skilled labour. 
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India has 74.79 •illion hectares of forest area er 

22.75% of its total area. Indian forests consist of a variety of hardwood and 

softwood species and are the •ain source cf fuel and industrial wood. The 

recorded production of industrial wood in 1976 was 11.22 million cubic meters. 

and 1:.s •illion cubic •eters (provisional) during 1979-1980. and it lS 

esti•ated to-a•ount to 16 •illicn cubic fteters in 1932. Forests are also an 

i•portant source of ba•~~o which is a •ajor raw •aterial for the pulp and 

paper industry and for rural housing. The average raw •aterial require•ents 

of industrial wood for the present and future is given in table l hereunder. 

F~;;5i-P;~d~~is ____________________ Esiimaie<l ________ p;~j;~ie<l-demands-in ______ _ 
consu•ption 1930 1990 2000 

Raw material for sawn wood 
!'000 cubic •eters) 

Wood required for panel ~oards 
('000 cubic meters) 

Pulp wood ('000 cubic •eters) 

Round wood :•ooo cubic meters) 
fro• forest and non-forest 
resources 

Total industrial wood 

Samboo !'000 tonne3l 
la) for pul~ and paper 
(b) non-industrial uses 

Total ba~boo 

in 1970 

9,561 

372 

746 

5,232 

15.911 

l,lQ! 
1,582 

2,773 

12.649 

943 

5,033 

6,927 

25,552 

2,199 
2,173 

4,372 

17.010 

1,407 

12.732 

9,559 

40,708 

4,914 

24,bOO 

2.7oJ 

40,000 

13.225 

80,585 

1,300 
4,0CO 

5,300 

At present. the country depend~ entirely on indigenc~s industrial woe~ 

supplies for construction and wood based industries. Tne country imported 

only 7000m~ of sawn timber and 17,000•3 for railway sleepers in 1979. It is 

estimated tha~ out of 11 million cubic meters of industrial wood about 



- 31 -

2.5 •illion cubic meters of wood was utilized for rural and urban housing ana 

0.5 •illicn cubic meters non-residential construe ti on. It is also 

esti•ated that about 40: of the available stock of timber goes into the 

construction industry and the present de•and of construction timber is about ~ 

million cubic •eters and the gap is expected tc increase further in coming 

years. 

Industrial ~ood is also used to produce various types of wood based 

panel 1aterials, namely plywood, particle board and f1~reboard. The country 

consumed soo.ooom3 of round logs to produce 2so,ooom3 of ol1wood in 1981. 

During this period it also produced 2!,400 tons of particle board and 29,300 

tons of hardboard. 

Due to the s~arcity and steep rise in cost of favoured wood species like 

teak (!~f!QO~ __ gr~o~i~). sal (~OQr~~--[QQY~!~) doedar (~~QrY~-g~gg~r~}, the 

construction industry is now using many lesser known ti1ber species. On the 

basis of extensive research carried out· at the Forest Research Institute (FRI) 

in Dehradun, it has been shown that •any relatively unknown timber species can 

be successfully used in construction after proper seasdning and preservation. 

At present about 85 timber species have been identified as suitable for 

construction. They are classified on the basis of durability, treatabi~ity, 

refractiveness and stiffness. The National Building Code (Nee; has classified 

them into three groups A, B, and C - on the basis of stiffness. Table 2 

hereunder gives a list of imPcrtant Indian timber species recommended for 

construction purposes and !t is e~pected that with the increased use of 

secondary wood species. f~rther supplemented by plywood and other panel 

materials in construction, thP oresent scarcity of favoured primary species 

can greatly be overcome. 

Table 2: Important species of t ~ber for structural purposes 

------------------------------- ---------------------------------------------Gro•JP -------------------- _________ :~~£!~~--------------------------------
Botanical name Tra1e name 

-----------------------------------~- ----------------------------------------
A ~£~£i~_£dt~'by_~!111 

~i~i~i~_QgQ[~t!2~im~-~~ntn 
g[~~i~_tili~~fQli9_~gQl 
SQQ[~~-[QQY~tg_~~~[!Q~-f ~ 

khair 
kal-siris 
dhaman 
sal (UP) 

----------------------------------------------------------~---------------------



Group 

c 

- 32 -

____________ 2egt1~~--------------------------------
Botanical na•e 

!~g£lg_~[gQl£~-~i!!2 
~!Q!~i~_!gQ~~£~-~~o!b 
!!~in9i~_g!£g!~~-~QrQob~ 
~~~Y~rin~_gsy!~g1!fgli~_tQr~! 
~i£b2e~i~-~llie!i£!_~go!b 
~ie!grQ£~reY~-~ee ... 
E!:!9~niL~ee ... 
b~g~r~trQg•i~-l~n£gg!~!~-~~!l 
~igrQ~~reY~-1~1tgrg!Q!1g~_BQ!~ 
f !g[Q£~[2!:!~-·~~~YelY!_fiQKQ 
Qygr£YL~ee ... 
SbQrg~_rQQY~!g_§~~r!n~_f ... 
SQY!lQ!_f gQr!f ygg_~ ... _Jy~~ 
Ig£tQQg_gr~n1i~_binn ... _f ... 
Igr!iQ~li~_Qg!liri£~_BQ!Q 
Igr1ing!lg_!Q!~D!Q~~-~igbt ... _gt_g[D 
~Yli!_!rlQ£gre~_Ig!:!Q 

~4!n~_£Qrgif Qli~_BQ!Q_~~ ... _f 
~D!hQ£geb~ly~_£gQ~!Qg_Hi9 
~r!Q£grey~_£bge!g~b~_BQ!Q 
~lgQlrg£b!g_io1!£g_~ ... _Jy~~ 
~g!QebY!lY!_~ee ... 
Cg1rg!L~ee ... 
C@1rY~_ggQ1~r~-~ ... -~Qn 
Q~!Qgrgi~-~i~~QQ_BQ!Q 
2!~lin~-~rQQt~~-binn 
bgggr~trQg!i~_flg~_rgg!n~~-Bgt~ 
~gagif@r~_in1ig_binn 
~i!r~gyn~_egr~ifQli~_3Q!Q_Kgrtn 
einY~-~!£gl~!-~!ll 
f iDY~-~!lli£blg1g_~.:.~.:._J~£~~ 
Igr!ingli~_!YtiQ£~reg_~@Yr£~_g! 

HY@H ... _Arn ... 

Trade na•e 

babul 
kokko 
jUtili 
casuarina 
pali 
gurjan 
Ja•an 
benteak 
padauk 
bijasal 
Indian oak 
sal (MP) 
rohini 
teak 
bahera 
laurel 
irul 

haldu 
kadam 
chap lash 
nee11 
po on 
to on 
deodar 
sissoo 
ganiari 
jarul 
mango 
kaim 
kail 
chir 

holloc k 

Timber is widely used in three maJor areas: Cal load bearing 

constructions in rural areas and low rise construction in towns: (bl temporary 

constructions such as scaffolding ana form work and bridges; and !cl Joinery. 

In low rise buildings, timber is widely used to support tile and 

various sheet roofing, ceiling and plank flooring. Solid wood of rectangular 

sections is widely used as posts, purlins, rafters and trusses for spans of up 

to six meters. Traditionally, for spans exceeding six ni~ters it was common tc 

use coupled rafters. king and queen post trusses and f litched or keved 
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bea•s. However. at present for spans of over six •eters. solid wood is being 

replaced by steel and RCC. For bea•s of up to six •eters, unjointed solid 

wood is favoured since effective jointing techniques are al•ost unknown to the 

builde~s. 

Research carried out at FRI has widened the scope ot using timber 

having a length of upto 2.5• (short) and not exceeding Sc•x20cm (small 

diaension) for spans exceeding 12• in the form of nailed ti•ber trusses and 

nail la•inated ti•ber purlins and beams. These have been standardized by the 

Indian Standa:ds Institute (ISi) and the National Building Organization 

(HBO>. Si1ilarly. the use of hollow rectangular or nail la1inated timber 

colu1ns instead of solid wood colu•ns has been developed. 

Research and develop•ent work carried out at the Indian Plywood 

Industries Research Institute (lPIRlj in Bangalore. during the last decade has 

shown that using water-proof or shuttering grade plywood in combination with 

solid wood, and using nail gluing techniques. it is possible to construct 

large span econo1ic structures in the form of glued plywood web beam~. rigid 

plywood fra•es and trusses, stressed skin panels and other prefabricated 

building co•ponents. Many structures built using these components have 

performed satisfactorily under tropical cli1ate. Based on the work carried 

out at IPIRI, ISi has issued standards for structural adhesives for 

laminating. Similarly, a draft specification for structural plywood is under 

wide circulation. 

CBRI. FRI and IPIRI have also demonstrated the use of treated poles, 

bamboo boards and mats in rural construction. Due to the present scarcitv of 

high energy building •aterials, well designed and engineered timber structures 

should be an attractive ?reposition especially for low rise and rural 

buildings. 

Timber bridges are rare since they are being replaced by steel and 

concrete bridges. However, in inaccessible areas and forests. nailed lattice 

type bridges for spans of upto 14•, designed by FRI, could be used in place of 

tr~ditional timber bridges. 

In shuttering and for1work, shuttering grade plywood is now. widely used 

for a variety of RCC constructions such as multi-storeyed buildinqs, bridges, 
shell roofs, water tanks, etc. 

Sj11larly, flush doors. block boards, panel doors (with water proof 

plywood or particle board) have replaced solid wood doers in urban 

ccnstr~ct~on. 
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The problems faced in the use of ti1ber in ccnstruction can be 

identified as follows: 

l. Inadequate supply of proce~sed, i.e. seasoned and preserved 

5econdary wood species: 

2. High cost of seasoning and treatment of secondary wood species; 

3. High cost and scarcity of favoured species: 

4. Inadequate knowledge a1ong engineers and architects on the use of 

secondary wood species ard wood based panels and modern ti~ber 

engineering techniques; 

5. Absence of mass production of prefabricated timber building 

components, including joinery; 

6. Manufacturers and carpenters are not familiar with modern 

production techniques such as the use of connectors and adhesives: 

7. Inadequate infrastructural facilities for effective 

imple•entation of know-how developed at R&D organizations. 

G~@~Q1: India ranks tenth in the world the production of cement and 

has a share of 2.3% in th~ world production. In ii81, 20.8 million tons were 

produced, although the production capacity was expected to increase to 27.36 

million tens by the end of 1980-81. The drop in production ~as mainly due to 

infrastructural shortages. 

With the present installed capacity of about 27 million tens it may not 

be possible to meet the growing domestic demand which is estimated at 30 

million tons. To meet the growing demand, the country has virtually banned 

exports since 1978 and imported l.3Q million tons during 197Q from South 

Korea. Poland, North Korea, Japan and Indone~ia. Furthermore, to increase the 

supply of cement, mini cement Plants are being set-up by utilizing indigenous 

technology and equipment. 

~ggr~g~t~~= The main type of aggregates used in construction are 

coarse stone aggregate for concrete work and sanrj for concrete work and mortar 

required for masonry plastering. Stone aggregates ar~ made by crushing 

boulders quarried from stone deposits reserved for quarrying p~rposes and 
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sand is collected from river sides and streams. At present crushers are 

widely used to make coarse aggregates from stone quarried either manually or 

1echanically. Mechanical quarrying and machine crushing has lead to better 

productivity and quality. The cost of aggregates is risinq steadily mainly 

due to the rise in transport and labour costs. 

Most building activities in this country are totally dependent on 

cement. Both low rise and 1ulti-storeyed constructions use RCC extensively. 

RCC roofs and floors are the usual type of construction for all types of 

houses, be they in lower or upper bracket. 

Bridges, hydraulic structures, industrial structures, schools, 

hospitals and highways are mostly built using concrete. The 

high competence in the design and construction using 

concrete. Obviously all these developments are putting high 

country possesses 

RCC and prestressed 

pressure on the 

supply of cement and many construction activities, specially housing projects 

are being affected. Even in rural areas there is a tendency to switch over to 

concrete construction. 

The bulk of concrete works or reinforced concrete constructions is now 

carried out in situ. Few organizations like the Hindustan Housing Factory, 

the Railways and a couple of construction companies are adopting precasting 

techniques to produce building components, water tanks, pipes and transmission 

poles and sleepers. Precasting is not popular mainly because building/house 

plans are often not standardized and builders find it convenient to carry out 

construction in situ which does not need material handling and hoisting 

equipment. However, research organizations like the Structural Engineering 

Research Ce~tre (SERC) and the Central Building Research Institute (CBRI) have 

developed precast elements like channel and core units for roofing/flooring, 

structural members like RCC columns and beams, hollow beams, waffle units, 

shell roofing units, etc. but these have ~ound only li~ited applications. 
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The cost of ce1ent concrete constructions is rising steeply due to the 

rise in cement prices, coarse and fine aggregates and labour. Cement alone 

accounts for IS to 25% of the total cost in urban construction. 

The country produced 10.6 million tons of crude steel in 1981 and ranks 

seventeenth in the world in steel production. The consumption of saleable 
mild steel was es ti mated to be 8.87 11llion tonnes during 1 ·~ao-~ I and 
str1Jctural steel consists of H. <:: profiles, tubes and rounds. They are v. 

mainly used in construction of industrial str1Jctures, heavy structures, 
bridges and as reinforcement in cement concrete constr1Jction. At present, the 

SiJPPlY situation of structural steel appears to be adequate and steady. 

However, since the installed capacity of steel production cannot be 
significantly altered, there has been a marked stress on consuming steel in 

structures. This is possible now with the use of welded sf eel in 

construction, the use of open web joists and rigid portal and spaced frames 

and cold formed light gauge steel sections. 

Signi fie ant savings of steel have also. been achieved steel 
reinforcements in concrete constructions by using high strength deformed bars 

(tor steel) in place of plain reinforced bars. 

Burnt clay bricks are a commonly used material for the construction of 
supers t ru c trJre. The quality of bricks varies from place to place depending on 

the type of clay available and the manufacturing techniques adopted. Besides 
traditional kilns man1Jfacturing country brick~. semi-mechanized and f1Jlly 
mechanized with sophisticated ~ilns 

bricks. CBRI has developed techniques 
PrGduce good quality 

tc prod1Jce good quality 

table moulded 

bricks from 
inferior black and red , I sol .L $. Bricks are becoming expensive due to the high 
cost of energy and transportation. 



- 37 -

While RCC roofing is popular in urban construction. clay roofing tiles 

(Hangalore and Pan types) continue to be an i•portant roofing material in 

rural areas. In South India high quality Hangalore roofing tiles are being 

produced and exported. Clay-tiled roofs are supported on ti•ber or pole 

rafters and wooden battens. Tile roofed houses for econo~ically weaker 

sections. landless labourers have been built in thousands in southern regions. 

Corrugated asbestos cement sheet (AC) and corruqated galvanized rrun 

sheets (CGI) are other important roofing materials widely used in the 

country. Because of the high cost of ce•ent and the limited asbestos fibre 

resource. AC sheets are 1ore expensive than tile. Industrial structures like 

sheds. godowns. warehouses are widely roofed with AC sheets. 

are usually supported on either timber or steel structures. 
AC s~eet roofs 

Locally available materials like thatch (coconut and other palm leaves) 

bamboo and wood poles ar~ widely used in rural construction. Investigations 

carried out at FRI, CBRI and IPIRI have shown that the service life of ~hese 

roofs can greatly be increased by si1ple preservative treatment. 

Of late. a few units are producing corrugated asphalt roofing sheets 

and these are mainly used in temporary structures. The service life of this 

material is limited under tropical environment. 

Wire nails, MS bolts and hooks are the most commonly used fasteners for 
fabricating timber str1Jctures and for securing sheet roof to the structures. 
Connectors are used in developed countries like split ring, plate and bull 
dog, but these are practically rJnknown in India. Based on studies carried OIJ t 
at IPIRI, room temper a tiue, structural adhesives (phenol formaldehyde a r: i:l 

phenol resorcinol formaldehyde types) are now available in a limited sale for 

fabricating laminated timber and plywood structural components. 

Paints. varnishes, distempers are some of the important finishing 

materials used for urban and town buildings. Paints based on synthetic 
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alkyds, acrylics, vinyls and re•ent are now produced both by large and small 

manufacturers. Synthetic varnish based pai~ts and clear varnishes are 

commonly used for finishing woodwork. Water based acrylic and ceeent. 

synthetic oil bound dist~mper for finishing plastered masonry walls. Paints 

are expensive as they are ~ainly composed of petroleu~ based products. In 

rural areas traditional finishes, like Ji•e wash. continue to be popular. but 

they require frequent refinish!ng. Ses1des conventional paints and varnishes 

preservative finishes are also marketed for protection of timDer 

structures/components. These are based on fungicides an~ insec!icides and 

solvent medium. 

Construction activities i.1 the country are regulated through various 

statutory bodies in cities, towns and villages. Local laws regarding space 

utilization, building types and materials are the guiding· factors for 

obtaining per1ission to build. Institutions like the Municipal Corporation, 

City Develop1ent Authorities and the Town Municipalities regulate the 

construction of buildings in cities and towns. Village Panchayats and Block 

Development Authorities regulate constructions in rural areas. 

The Indian Standards Institute (ISI) is the standard organization in 

the country which issues standards on materials and construction codes. T~is 

is a voluntary statutory organization having close links witn the 

International Standards Organization (ISO). The National Building Code (NBCl 

for1ulated by ISI guides engineers, architects and builders in design and 

construction of various types of buildings. 

The cost of construction varies from state to state, depending on the 

availability of locJl materials and labnur. However, the cost of urban 

buildings which are essentially'built of concrete, steel, bricks and timber, 

as analyzed by t~e National Sample Survey, account for about tS to 70: of the 

total cost of constructior. Also the building costs in major cities have 

steePlv risen and show an average increase of about 10: per yPar. Cost of 
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ce1ent, steel, bricks, ti1ber, sand and aggregates co1e to about 18:. 10:. 

17%, 13? 7: and a: respectively of the total cost of a building_ In case of 

s1all houses for econo•ically weaker sections, the cost of roofing co1or1s1ng 

0f tiles, rafters and reapers will be 50% of the to•al cost of the bui!dinq_ 

Houses/buildings are generally constructed by individuals thraugh 

savings and raisin~ loans again5t security through agencies and instit11t1cns. 

The Life Insurance Corporation (LIC), the Housing ~nd Urban Develoo~ent 

Corporation (HUDCO), the Central and StatP Govern1ents, the state housing 

boards, the cooperative house building societies a1d the Housing Deveiopment 

Finance Corpor3tion (HDFC) are so1e of the institutions which provide housing 

finance. LIC is playing a 1ajor role in house financing and it advanced 

Rs.114.23 crores ($ 114.23 1illion) during 1979-SO. The bulk of this a~ount 

was granted to state 6overn1ent, housir.g boards and HUDCO. 

Institutions like HUDCO, besides providing finance to state Government, 

also provide finance to slu1 clearance boards and s1all housing. State 

Governaents have special finance sche1es for village housing projects. The 

Janatha Housing scheme for th~ economically weaker section and financing 

landless villagers. About 3.6 1illion faailies of landless labourers will b~ 

given construction assistance during 1980-85. For this, financial assistan~e 

cf Rs.3000 (USS300) is provided per family, repayable over a period of 20 to 

25 years at concessional rates of interest. Housing loans are generally 

advanced again~t the security of 1ortqage of the land and building to be 

constructed with the loan. 

The building industry still depends to a large eitent on labourers who 

inherited skills ~ithout attending vocaticnal schools. With the modernization 

of building technologies and the increased use of mathines, there is a need 

for trained craftsmen in such trades as welding, pl11mbing, wiring, along with 

traditional skills such as carPentry and masonry. 

The Industrial Training Institute (ITI) under the Ministry of Labour 

and Employment provides training in such building skills as masonr~. carpentry, 
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piu1bing, wiring and weldin~ in as 1any as 15 states. The training lasts 

eighteen 1onths, foliowed by six 1onths of practical training. 

India ranks third in the world in technical ~anpower. At present there 

are ab~ut 165 engineering coileges and 33b polytechnics which train engineers 

specializing in such fields as civil, mechanical and electrical engineering. 

Sesides, there are about 30 colleges of architecture training architects.and 

town planners. Many universities of fer post graduate training in such fields 

as structural engineering, hydraulics, environmental engineering and building 

technology. There are five Indian institutes of technology (IIT) which are 

considered to be the country's fore1ost institutions for training specialists 

in engineering and technology. Surprisingly there are no organizations which 

give higher training in the field of wood technology and timber engineering, 

except for the training facilities available at the Forest Research Institute 

in Dehra Dun. 

As already mentioned, adequate facilities are available to train 

engineers, site supervisors, designers and archit!cts. Also, institutions 

like the Inrlian Statistical Institute train specialists in quality control and 

the Indian Standards Institute (ISI) offers training facilities in 

standardization to qualified persons not only from India but also from other 

developing countries. 

The country has well established research organizations for carrying 

out research on building materials and techniques. Some of these are under 

the control of the Council of Scientific and Industrial Research !CSIR) and 

some are under the full or partial control of Government of India. 

Organizations engaged in building materials/techniques research are listed 

hereunder: 

Central Building Research Institute (CBRil: 

Structural Engineering Research Centre (SERCl; 

Cement Research Institutf (CRil; 

National Environmental Engineering Research Institute (NEER!); 



- 41 -

Regional Research Laboratory, Jorhat; 

Forest Research Institute (FRI), Dehra Dun; 

Indian Plywood Industries Research Institute (IPIRI): 

National Building Organization (HBO). 

The Indian Institute cf Management lIIMl at Calcutta, Bangalore and 

Ah1edabad are offering graduate, post graduate and research facilities in the 

field of professional management and industrial engineering. 

From the points brought out, the following conclusions can be drawn: 

1. The country has the basic raw material resources tc produc~ 

essential building materials like cement, steel and bricks. However, 

the major bottleneck in supplying these materials to the building 

i~dustry is the shortage of energy required for their processing. 

2. In view of larg;: demand for building materials there is an 

immediate need to conserve high energy materials through efficient 
design and standardization. 

3. There is a need to conserve valuable wood and wood product 

resources by adopting engineering and application techniques. 

4. The building industry has to be organized and should exploit the 

benefits of prefabrication and precasting techniques widely adopted in 
developed countries. 

5. While the industry has enough engineers, architects and 

6. 

designers, there is a shortage of skilled carftsmen. Facilities to 

provide adequate training to building craftsmen have to be increased. 

The building industry should put the results cf research and 
development work into practice. 

The author expresses his qratitude to Hr. S. Nagaraju and Mr. K. 

Damodaran, Senior Scientific Offirers, IPIRI, for their help and suggestions 

in prep~ring this paper which is presented with the permission of Or. P. M. 
Ganapathy, Director, IPIRI, e~ngalore. 
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INDONESiA: THE PROSPECT FOR THE DEVELOPMENT OF woo~ !NOUSTR~ 

Indonesia • c-.. ~ an archipelago which consists of lj.650 islands and 

extends between 60 northern and uo sou them latitude and between 050 and i.io0 

eastern longit1Jde. It extends alor.g the equator between the ilain la·1d of Asi-i 
and Austraiia •i th a total area of sere than 1, .:; million square kilo11eters. 

Indonesia is a developing country with a total POP•Jiation i::f about !SU 

1illion. The population growth is about 2.4% per year. Indonesia is also 

facing the proble1 of unbalanced and 1Jneven aistribution of pop1Jlation. 

The 1ost densely populated area in Indonesia is the Java islands, where 

about 66% of Indonesia's populatLon lives on 7% of the country's land area. 

Construction industry as such hardly exists in Indonesia. and is 1erelv 

the sum of professionals. s~all constructors and manufacturers. which hire 

workers for each project. 

The gradual development of the construction industry. among ethers is 

manifested bv tne size and stability of the constr1Jction firms. 

In Indonesia, building is characterized by the existence of two 

sectors: a multitude of very small enterprises of an artisanal natur~ which 

operate in the rural and pre-urban areas belonging almost entirely to the non 

1onetary category of the econo~y. and a small number of large firms using 

modern techniques and organizationai methods, undertaking a major share of the 

work in the urban centre and all of the large infrastructura: Pro1~cts. 

The secJnd sertor is sometimes owned and operated by expatriates. 

Besides the above mentioned traditional and modern sectors, a third sector of 

an intermediate character is rapidly emerging, which is entirely in the hanas 

of nationals and is represented bv small and medium-sized firms capable of 

carryinq cut less complicated projects using mostly !ocal skills and materi~ls. 
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Tieber is the 1ost i•pcrtant organic building material l~ Indonesia. 

The use of local ti1ber for building and construction is econc~1cail¥ 
. 

attractive in Indonesi~. especially in the rural areas, where timber .s still 

available in abundance and where skilled labour is also available. 

The total area of forests in Indonesia is about 122 million hectares. 

distribut~d over the islands as shown in table l hereunder. 

Table 1: Total area of fore5ts in Indonesia 

-------------------------------------------------------------------------------Islands Forest area in Percentage of 
thousands hectare land areas 

Sumatera 24.420 60 
Java and Madura 2,891 22 
Kali•antan 41.970 77 
Bali and Nus a Tenggara 2.036 ?ft 

~o 

Sulawesi 9,910 52 
Haluku 6,000 30 
Irian Jay a 31,500 75 

-------------------------------------------------------------------------------. . 
Total ~s 

Source: Statistical Pocketbook Indonesia 

Of the total forest area only 40.000.000 hectare are designated 

production and only approximately 70% or 2S.000,000 hectare are currently 

accessible. Approximately 4,000 timber species are known in Indonesia. but 

according to the Forest Products Research Institute only about 400 species are 

suitable for building and construction or for other industrial purposes. Each 

species is classified according to its dura~ility and strength and also its 

availability in the provinces and its uses for industry. 

The Government has categorized the Principal Inacnesidn cons~ruction 

t~mbers into seven groups according to the timber export, as Per table 2. 

Table 2: The timber exports of 1982 

---------------------------------------------------------~---------------------__________ 6r9Y2 ___________________________________ ~2lYm~_im~! ____ f~r£1Q!~9~-
1. Heranti 4,258.211 54.l 
2. Ramin 251,872 3.2 
3. Agathis 157,420 2.0 
4. Teak 15,742 0.2 
5. Pulai 228.25Q 2.Q 
6. Kapur/keruing 850,0~8 10.8 

______ z~_Q!b~(~---------------------------------'i!O~i~~~---------'Q~a ________ _ 
_________ !gt~l----------·------------------------Zi?ZliQQQ ________ !QQ~Q ________ _ 
Source: st~ti:ticdi Pocketbook Indonesia 
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Included in the 'others' group is Takir. Rambun~. Cendana. Hitam. kuku. 

Sonekeling, Bakan, and •ixed hardwcods. 

Lack of housing is one of the crucial problems the Indonesian Gcvernme~t 

nas to face. To cope with this. the Governsent esti~ates that about ~10 

thousand houses must be built yearly. 

To alleviate the ~ousing needs, housing i~dustries should ~e 

established. In this instance, weed as a construction mmaterial has a unique 

role to play. It exists in abu~dance, is renewable and besides the ~ccd 

industry is considered to be a low energy consumer. If the house utilizes 

about SmJ of wood, about 2.200,00QmJ would be needed annually for the housing 

industry. which can of course be supolied easily by the current timber ~arket. 

However, some important matters which still need to be solved are 

transoortation and distribution of wood products which are excected to improve 

gradually in the future. 

1Hher wood industrie~ which are advant~geous are industries which 

prc~·rce construction materia~, for hoilses of the upper and middle class peop!e 

and other light fra1e buildings. 

The composition of the Indonesian timber species is suitable for various 

utilization. Some timbers ~ive certain characteristics which meet specific 

uses. They are suitable for stress graded timber. fancy veneered plywood. 

woodwool. chiPJoard panels, excellent Parquet floors and many othe; decorative 
purposes. 

The meranti and several other light medium hardwoods have characteristic 

suitable for structural purposes. They are considerably free of defects, 

straight grained, fairly workable. easy to dry, suitable for alueing purposes. 

easy to treat, etc. ln order to produce high quality timber which will cf 

course meet export requirements as ~ell. the existing sawmills need only minor 

adjustments lnd the adoption of timber stress grading. 

In Indonesia, relatinq to abunaance of cheap labour, iack of s~il~ed 

manpower and insufficient locally produced building materi s and equipment, 

currently chree types of construction technologies have been used. namelv: 
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Ir~g!!iQn~!_!~£nn21Q2Y= 

This technclogy uses do1estic eauio1ent sitple £arhines dnd loca: 

materials. It rs used for housing .constructicn in the rural areas and 

has an almost entirely non-1onetary character. utilizing indigenous 

skills and such locally available material su~h as earth. naturai stone. 

1ud, wood, ba1boo, etc. 

C2ny~n1!Qn~!_!~£bng!ggy: 

This technology is used for smaller housing projects both in urban 

and rural areas. 

This type of building is established on crafts as stone and brick 

1asonry and carpentry work. The knowled~e of new 1aterials such as in 

situ concrete block work, roofing sheets (iron or asbestos) has 

gradually been added to the old craft. 

~Q~g[Q_!~£hn2!Q9~= 

Tis depends heavily on the use of expensive machinery and 

sophisticated management skills. 

It requires a high proportion of skilled workers, material and 

equipment. This technology is used in major housing and infrastructural 

projects in urban areas. 

It is applied to new materials, advanced reinforced concrete 

technology, pre-stressed concrete, steel frame structure. 

mass-production of building components etc. 

Timber has always been the most extensively used materiai in every 

construction process in Indonesia. It is used for battens. scaffoldings, 

concrete forms, construction fences, all of which are temporary; or for 

building parts such as flooring, wall framing and cladding, roof framing and 

trusses and oth~r permanent construction components. 

Suchbuildinq constructions as nailed roof trusses and built up beam were 

recently introduced, hut. these new structures were not readily accepted in 

building Practices until recently, wh£n the need for housing was seriously 

building up. while on th~ other hand timber has become an important export 
commodity. 

Since then. same ne~ co~structicn techn1aues have been exercised to find 

dn adaptable method which could me~t the unique conditions of Indonesia which 

are labour intensive. manual and simple. One of them is the possibility of 
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adopting timber stress grading systems to improve the quality cf the product 

and to benefit by the advantages of strurtur~l engineering for safety in 

design and efficiency of wood utilization. 

Labour is employed in the manufacture and 

materials and co~µonents in other operations 

'gatong-ro~ong' building activities. the informal 

movement practiced by co••unities. 

transport 

and also 

self-

of building 

participates in 

or mutual-help 

A high proportion of semi-skilled and unskilled labour is emplcyed in 
construction. 

In the early stages of industrialization. the building industry plays a 

role of transitional employer for unskilled labour 1ovinq from rural areas to 

major urban centres and from agriculture to manufacturing. 

Indonesia faces problems of unemploymnt with an abundance of unskilled 

manpower. The eeployment proble• can evidently be solved by underlining the 

general higher unit labour requireme~ts. 

The relative sh~re of traditional operative skills such as masons. 

carpenters. Joiners, concrete mixers and plasterers, has changed rapidly and 

entirely. Following technological changes in housing construction and other 

building activities, there is also a shortage of skills such as structural 

ironworkers, construction mechanics and machine coerators, ~hich has caused 

the import of skilled manpower and managerial staff. Training facilities are 

as yet little developed in Indonesia. Most on the job training is tr&ditional 

in ch~racater and usually uncontrolled. 

Recruitment often takes place at a low educational lev~l. In 
consequence, few workers have the necessary basic qualifications to move up in 

the modern or intermediate sectors for promotion to site foremen or to follow 

upgrading courses to reach a technical level, or in the traditional sector, to 

become com~etent craftsmen, so that a substantial increase may be ezpected in 

the emplovment of building workers at all levels. 

Universities 1nd research institutes have an i~portant part to piay l~ 

the training programme, with the help of training courses and seminars. 

important knowledge on the application of modern industrial engineering 

techniques relating to work study quality control, etc. may be imported. 
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NEPAL: BASIC BUILDING MATERIALS AND THEIR APPLICATION IN THE 

CONSTRUCTION INDUSTRY 

Nepal is a sma:l Himalayan Kingdom. Situated on the southern flank of 

the Hymalayan mountains between China and India. Nepal covers an area of 
~ 

14?,18lkm' and extends 885km east/west: and north to south, it varies from 145 

to 24lkm. !t lies between longitude aoo4'E and aeo12'E and latitude 26o22'N 

and 30°27'N. Topographically, Nepal can be divided into three distinct 

zones: the Terai region, the mid-mountain region and the high mountain region. 

This region lying along the Indian border in the south, is composed of 

plains, forests and big rivers which make the soils of the region particularly 

fertile. Timber in this zone is very important and is being commercially 

exploited. 

This region with ~ maximum altitude of 600m refers to the tropical 

plains along the southern part of the country. The Terai region, once a harsh 

zone due to malaria, has since acquired greater economic importance because of 

its rich forest and agricultural resources. Its comparative advantage in 

transportation and consequent industrialization has further enhanced the 

region's grcwth potential. 

This zone lies between the plains of the south and the high-mountain in 

the north and comprises many valleys surrounded by rugged hills. It lies at 

an altitude between 600-SOOOm. 

This zone. traversing the inner sub-Himalayan belt, has traditionally 

been the most pyrulated zone of the co~ntry. Su~sistance agric~lture is the 

basis of the hill economy, accompanied by considerable pressure of population 

on land resources. 
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This region adjoins the Chinese border and contains the l>iOrid's highest 

mountain range. This zone is always snow-clad and has become a UnlQUi? 

attraction. T' .ne altitude in this region varies from 5000 to SOOOm. Setause 

of its harsh environmental condition, the population is scarce and the 

econo~ic activities are barter trade, animals and some agriculture. 

According to ·the 1931 census, Nepal's total population is about 15 

million, spread over more than 4000 towns and villages together. The physical 

as well as ecological features play a distinct role in determiring the 

distribution of the population. The variation of the population density is 

from 45 persons per km2 in west Nepal to 150 persons per k~2 in Central 

Nepal. The Terai region with 17% of the total land area and two thirds of the 

country's ~vailable land supports about 31% of the economically active 

population. But the mid-mountain region which accounts for 63% of the total 

land area has a share of about 59% of the total population. The high-mountain 

region, which covers 15% of the total land and only 11% of the economically 

active population is a marginal area for human settlement. 

Utilization of land in a country varies according to changes in the 

scc1al and economic conditions. Based on a World Bank mission estimake (1972) 

Nepal has the following land use: Forest 34.19% of total area; land under 

snow 14.Q?~: grass land 12.66%: cultivated area lb.4Q% and otners !wasteland. 

built-up areas. etc.J 21.bqt. 

Topographical features exercise a trPruendaus influence on rne economic 

life of the country. Considering the conditions of the country as a whole. 
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Nepal is said to have •onsoon climate, however, the climatic conditions vdry 

fro• region to region depending ·on the configuration and altitude of land 

surface in the various zones of the countrv. In su••er, the temperature 

exceeds 30°c in the Terai region, but touches only 10°c on the High mountain 

region. In the mid-mountain region it varies between IO and :o0 c. In winter 

the Terai belt is just cool with a temperature around io0c, but always below 

zero on the high-mountain region. rn the mid-1cuntain region it is bet~een O 

and 10°c. Most of Nepal's rainfall is during summer. In the Terai region. 

the annual rainfall during summer varies from l.500-2000mm. while on the hi~h 

mountain region it is below 500-l,SOOmm. On the whole, the influence of the 

cli1ate on the economic life of Nepal is found to be quite favourable. As the 

cli1atic conditions vary from reoion to region depending on the configuration 

and altitude cf the land surface in various zones of the country, it comprises 

almost all the climatic zones of the world, such as tropical monsoon climate 

(below 1,2001!; warm temperate monsoon climate (1200-21001); cool temperature 

climate (2100-3300m); alpine climate (3300-SOOOm) or tundra climate \above 

50001). According to this climate, the forest wealth of Nepal has been 

classified in three different categories: tropical evergreen forests, 

deciduous monsoon forests, and evergrees coniferous forests. 

As per the 1981 national census, about 94% of the economically active 

population is employed in agriculture and its allied activities, where the 

contribution of agriculture to the country's GDP stands at over 66: despite 

the fact that a 1ere 17% of the country's total land has been brought under 

the plough. (Agricultural and forest Products also run to about 80% of the 

country's total export.) Since a predominant number cf the population live in 

rural Jreas, the prevailing rural conditions and scenes ~ay be broadly taken 

as an indicator of the -national situation. Generally, it may be said that out 

cf the total population engaged in agriculture, more than b8% have survived on 

an inrome below the poverty line CRs.2/dayl. It can also be generally said 

that on the basis of the farm size, Tera1 farmers are a bit ~etter off than 

their counterpar•s in the mountain areas. However, even in totalitv. ~est of 

the inh~b1tants live on a subsistence level. th~ avPraqe P!r capita income in 

predominant rural population is belcw or equal with the absolute poverty line 
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(Rs.3 or use 30 per day). The annual groNth in GNP, about 2% lat 1965 prices; 

with 2.07 per annu~ populati0n growth and with shrinking !and resources. has 

barely ma~ntained the living standard cf the country. Dr~ and un~ven li1it~d 

arable land with lack of physical infrastructure and the deteriorating econo~y 

on one side as weli as the increasing population pressure on the ether in mid­

and high-mountain regions, has forced nearly one third o~ tne 2cono1ically 

active population to •igrate and live in plain and ftrt1le belt of Terai and 

even outside the country. The constant migration flow from Hill to Terai has 

raised a serious issue for erploring more arable land. A World Ba~k 

preliminary report indicates a 1axi1us of 325,000ha out of er1st1nq 774,000ha 

forest to be suitable for agriculture purposes. Even assuming that the 

average farm size of 0.13ha will hold constant, a predication can be made to 

acco1odate only 1.6 aillion farm households in this extended area, which IS 

not at all sufficient to solve the total requirements needed. 

The initial rn~vement of Nepal in the sphere of planned development. and 

its first Five Year Plan (1956-61) involving an outlay of USS27.27 million was 

indeed a maiden venture. Nepal began to pursue economic and social 

developmen+ as i:s national policy only in the early fifties with practically 

no development infrastructure. Since then, in the last 20 vears, the country 

has achieved a tremendous record of development in infrastructure like roads, 

transport, communications, power, irrigation. etc. despite the resources. 

rapidly growing population and landlocked geographical configuration of the 

country. One of the dominant features of the previous plan (Fifth Plan) was 

the conscious effort to conduct development activities on the basis of 

regio~al needs and integration. But the current Plan envisages a total olar 

out:ay of Rs.~0.94 billion. of which 60% will be in the public sector. St in 

the Panchayat sector and 35% in the private sector. 

The Fifth Plan enabled the country to emphasize the 1a1sing of 

e~ployment, mass oriented production, meeting basic health needs, improving 

infrastructure in 1 selective basis, etc. In the public sector. the maJor 

enchasis on agri~ulture has further been advanced, allocating it a share of 

more than 30% of tne sector's expenditure. But in the Panchayat sector, the 

main emphasis was in 
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providing physical facilities such as schools. health posts, Panchayat cffices 

and water s~pply 1a~out 40%J and infrastructure (about :o:J. Besides 

agriculture and industry, private housing accounts for the biggest share of 

e1penditure in crivate sector (27.7:). Shortly it may be said that about 12: 

of the totai plan outlay will go for housing and building construction. 

The couritry's Fifth Plan explicitly recognized the urgent need to adoct 

national policy to equate de•and for construction materials with supclv. 

However. duri~g this period. no •ajor i•provement could be achieved to reduce 

import of fnreig~ construction materials in Nepal. The escalating rest cf 

building materials in the foreign Rarket and the croble•s in·procuring them 

fro1 the neighbouring countries caused a great supply proble•. The main 

reason is that the Fifth Plan period was marked bv a scarcity of construction 

materials and declining local production. During the current Sixth Plan 

period, the total budget is roughly three times that of the Fifth Plan. Thus. 

the Sirth Plan has adopted policies which encourage production and use of 

local building 1aterials ·and also the establish11ent of i11port-substi tu ting 

•aterials industries. 

In Nepal, the industry is at an infant stage of development with fewer 

than 60,000 persons employed in about l,500 firms. Production has been 

handicapped in recent years by erratic power supply, labour unrest and the 

depressed state of the economy which has limited growth in demand for 

industrial products. The size of the industrial sector reflects two major 

constraints: the small size of the domestic market, and the country's 

landlocked position. The market for consumer goods is depressed by low levels 

of per capita income and the predominance of a subsistance economy. There are 

various problems in the industrial sector, like addition of transshipment 

costs, deiay in transit, lack of skilled labour and tr~ined managers. etc. 

Despite these problems, the industrial output appears to have increased by 

6.7% per year during 1Q7S-00, and thq industry's contYiout1on cc the gross 

domestic pro~urtion has remained arJund 4:. A 1977-78 survey indicated the 

existence of mere than 750 thousand cottage industry units employing over a 

million persons. In addition, a large proportion of rural and urban 

households supplement family income with part time handicraft work. According 

to the estimate, such work may involve over 20~ of rural households. 
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The industrial policy of the Govern1ent is to give Priority to the 

develop1ent of cottage and s•all industr~es specidlly in ;iJ and high-mountain 

regions: The Governaent also tries to increase capacity and productivity in 

existing industries of public se~tor. Furthersore, the.Government will seek 

to assist the private sector in identifting selected new product areas wher~ 

such industries can help to increase the skilled aanpower. The industrial 

sector is now so s1all that a high growth rate is considere1. So the Sixth 

Plan esti1ates an annual growth rate of 10% during lQS0-85. Similarlv, a 

growth rate cf 11-12% per year during 1°85-95 is estimated and thereafter, a~ 

increase of 9-10% per annu• is assumed. Within the framework of industrial 

develop1ent, institutional arrange1ents, credit extension services, research 

and 1arketing programmes will be integrated and launched to develop cottage 

and small scale industries as well as energy based industries. The Government 

of Nepal encourages foreign investment, specially in the establishsent and 

expansion of export oriented industries. 

It is obvious that building 1aterials are the 1ost important factors in 

the construction industry 3nd their inadequate supply is an obstruction to the 

speedy national development of the construction sector. The cost distribution 

of construction is estimated to be 70% for building materials and only about 

30% for labour. To meet the ever increasing demand of construction, the 

country spends much foreign currency in importing building materials. This 

indicates that the building materials sector is one of the most important 

sectors in the national socio-economic development. It cannot be efficiently 

developed unless its development is a part of national plans and is 

coordinated with building construction and housing programmes. Any 

construction can only be low cost and cheap. if there is efficient use of 

locally available building materials and appropriate construction technology. 

So governments of developing countries, like Nepal, should formulate and 

enforce the necessary policies on imported building materials and should 

accept to develoo local building materials as a part of rational development 

policy. Nepal is facing big problems in its construction activities due to 

serious difficulties posed by the production of appropriate building 

materials. In rural areas, the 
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1ajority of the population relies on self-produced tra~itional building 

materials for their building construction, but in •ir~an areas it has b~e~ 

unable to meet the total needs of the construction industry. Thus, in some 

cases, import of building materials and appropriate construction technologies 

is essential. but it raises the ccsts of constructions. Thus. any 

construction is greatly influenced by the a~ailability of local building 

1aterials. 

In Nepal, construction draws almost entirely on indigenous material. 

Due to the lack of research organization no syste1atic survey of building 

materials resources has so far been made. The traditional building 1aterials 

co11only used are the following: 

ii) earth: (ii) bricks: (iii) ~~[tQ __ gO~ __ it~ __ gll!~g __ 2[QQY£!~: 
roofing tiles; (iv) flooring tiles. 

~tQn~-~n~_it~_gll!~~-~rQQY~!~= ~i) block stones for load bearing 

pavements: (iiiJ slates for roofing: structures; (ii) stone slab for 

f iv) crushed stone: (v) lime. 

I!~Q~[_gn1_Q!h~r_fQr~~!-~rQ~Y£!~= (i) timber; iii} ba1bco; Ciii) 

thatch: iiv) straw. 

Because the production· of local building 1aterials could not 1eet the 

need of the construction industry, the country has tc depend on the import of 

building 1aterials which constitutes a 1ajor portion of the total import 

figures. The main items of such imPort 3re: 

~QCT:~~!glli£ __ 2[Q~Y£~~= (i) ce1ent; <iii c!ay products; liiil 

asbestcs cement products; (iv) cement products including pipes; Iv) flat 

glass products. 

(i) plywoo~: (iii tea~ Pl1wcoj: 

fiiil sawdust and other woe~ particle boards. 

~t!~l!i~-~Yil4ing_~~!~ri~l~_JQ1 __ ~Q~~Q~ro!~= (il iron and ste@l 

products: Iii! non-ferrous metal prodycts; (i1il f1n1sne~ structural 

parts of 311 metals. 
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!i) heating f i:rtures: (ii) 

sanitarv wares in all types of materials: iiiiJ fitting and fiit~r@s in 

all metals; (iv) electrical fittinqs and lighting fixtures. 

Most of the building •aterials used in rural areas are lcca!. nu~ to 

the lack of infrastructure. there is a great problem in the difference ln 

pr:ces in different parts of Nepal. Rural building construct1on dra~s almost 

entirely on indigenou~ ~aterials. Production of such materials is oft~n en 

individual basis. There is no organized production method gear2d towards 

meeting the wider needs of the consumers, ncr is there a pr:licy or incentive 

for any organized and efficient comaercial prod~ction. On the other hand. 

inability to improve the •aterials qualitatively fer changing design er 

engineering require•ents has further discouraged its use. Moreove~. due tc 

the high c.ost of maintenance associated with t' ~r.e use of local building 

materials, there is a gr~at de5and for imported materials like ce•ent and 

steel, even in such areas which are only accessible on foot. This situation 

does not encourage the high level of adoption. which in turn has caused poorer 

availability. As a result, the foreign excha~ge needs of the country are very 

high. So. the country needs great attention for improve•ent in quality. 
standards and also for promoting large scale production of such locai 
111aterials. 

Urban buildings are u5ually 1ade of bricks and concrete. and the 

structures are almost permanent. Thus. urban houses tend to iJSI? more 

1anufactured products and i1ported building materials than the rural areas. 

Although urban people have a wide choice of building materials, basic 

natural materials like bamboo, thatc~ and stone are still most popular. This 

is because of the cheaper cost in comparison to other materials. ~hich 

satisfies the housing needs of the migrant workers in the town of Biratn1gar, 

Hetauda and Birgunj; but in Pokhara the most popular use of th~tch roof shows 

its suitability as a proper roofing materi~l in terms of economy as well as 

environlilent. • 
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In Nepal, althcugh forests account for 4.2 million hectares 

countrv's total area, accessible fores:s are !~ss, extending over only r.6 

•illion hectares, which are located a!eost entirely in Terai. 

fo~ests are located in river catch~ents 2nd henc~ are orimarily protective. 

Forest production is doeinated by fuelwood. Even in the ~est urbanize~ 

region of the country, ~ood and agricultural residues account fer ss: cf the 

do1estic fuel consumptio~. whereas indtistrial consumption is mPt to r~e evt~~t 

cf 75% by i•ported fossil fuels. So the increased r~lat1ve cost ~r fa~sil 

fuels over recent years has led to an increased substitution bv ~ocd fer 

tobacco-drying and brick-aaking industries in the Terai area. Domest1c 
fuel~ood ~ill be a continuing major requirement fer the rural communities of 

Nep1l for san1 years to come. Reduction in available suppli~s and increased 

cost of collection may be expected to lead to reduced per capita ccnsumction. 

but wood ~ill re~ain a predominant source of energy for cooking and heatina. 

The total annual consu~ption of at least five million cubic 1eters is likely 

to be sustained for as long a~ supplies are available. Fuelwood is in serious 

shortage in the major r~ns~11ng ce~tr~s like the Kathmandu Valley and th~ 

eastern and central Terai, which ha\e to obtain part of their supplies from 
distances in excess of 150km. As a result of such needs, forests are being 
overcut ~ith consequent serious soil erosion in the hill areas. for eramPle, 

in the Shuria range this depletion contributes to heavy flooding, causing 

river~ !~ '~~nge course from vear to vear with d~strurtive effects on the 

agriculture Ln the Terai zon~. aesides the fact that the accessible forests 

are also being rapidly depleted by legal alienation. encroachment, commercial 

logging and uncontrolled cuttinq by the rural population. The accessible 

forest resources of the Terai zone are eipected to last for another !0-!5 

vears only if the c~rrent rate of deforestation is not contrclled. 
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S!nCt:' forest resources are verv i~Portant to the countrv. 

ccm!ercially exoloit~b;e forQsts are restrlcte~ to the Terai ana tne 

a~joininQ regions. :n 1Q74, the ~itent of the remaining forests in ~hose 

d~~as was determined ty the Forestry Deoart~ent from E1rt~ Resources 

Technolo;v Sa~ellite IERTSI photographs ta~en l •l """.> ..... 
assessment, forests in the above areas stili cover some l.o milliqn 

hectares. N0t ~ore than 400,COOha. however. have a short ter~ comlercial 

potential i~ that they are accessible and ~hat their logs are suitable 

There are so~e additional areas totalling 0.2-0.: ~ill1on 

hectares located on reasonablv accessible lanjs which could be de~elooeJ 

for inausrrial uses, but only in the long term and after replanting. The 

re1aining forests, of about one million hectares, in that re~ion are in 

terrain too rugged to allow safe harvesting, but are extremely important 

fro~ the viewpoint of watershed grotection. 

In recent years. d significant decreas~ in th~ forest area due to 

the launching of resettlement schemes, e?t2nsive logging and fire has 

been found. The existing forest resources are thus expected to be 

exhausted in the next few decades. About 0.3 million hectares of 

accessible forests are on soils suita~le for agriculture, while mere, 

including most of the 0.6-0.7 million hectares with an industrial 

Potential, ~ay be e~pected to be alienated for non-forestry purpose 

because of oocrlv controlled resettlement Programmes and fuel wood 

cuttirrg. 

In t~e rountry's rommerrial f~rests, the volu~e of ~ocd of various 

species and sizes ~as estimated by the Forest Resources Survey :n lQ67 at 

JDGUt 97.9 m::licn cubic meters of which about t7 million cubic meters 

16S!l are of sawlog aualitv. These volumes represent low stocking 

In tlcP"1 l, mere than i:.0 

types of wood are to be found. Amon~ the commercial forest~. the most 

Asna 

t Q m ~ Q ! Q ~ g ) , K ~1 a ~ r : ~ :: ~ d -~ _ q ! ~ ~ Q '~ i . Se ma l [ ~ C! m Q ~ L _ qJ q 1 g ~ :H l ~ '1 !!! l , Tu 0 n 

iG~·jr:~!L_!QQQ{!). and s-,~~~oo 1Qg~~~r91L~!2~QQ). iH ~he lower al+"irudes 
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of Nepal. Sal is the predomina~t species. accounting fer aboijt 50-&0: cf 

the $a~l09 s1:e timber vciu~es and Asna. the seccn~ ~est common, hJs a 

share of !4-16%. The rest of the :i~ber stock is d1soersed amona a host 

cf hard~cads and ch1r Pine. each accc~nting fer l~ss than 2% of the 

harvestabie standi~q ~clume. Sal l~ traditionally pref?rre1 to Asna and 

ct~er possitl2 sawnwoo1 spec12s. In Nepal. ao: of all sawnwooa orcduced 

is Sal. Both Sal and Asna produce acceotabie sawnwaod, but Sal is net 

suitaDle ~or plywood or veneer and though Asna is use~ for sliced veneer 

to a iimit2d eltent. properties create prc:~~ssing p~·oblems. 

proportion of species suitable for Plvwcod and/or ~eneer 

manufacture is very low, an estimated 3.5% of the t~tal stand volume. 

Forests have suffered frcm a lack cf proper manaqement. As a 

result. the annual growth is very low and this do~s not reflect thei1 

future yield pctent1ai. Therefore, only hyporheticai vield calculations 

can be made for the country's forest resources. with results varving 

greatlv accoraing to the rate at ~hich the rema:n1ng ~atural forests are 

assumed to be cut over and/or converted to plantations. Thus, a 30 year 

liquidation period, sufficient for the establishment of an adequate 

plantation scheme, would give an annual net sawlog yield of the order of 

l.i:) million cubic meters a volume far greater than the past iog 

Production in the country. 

There exists in Nepal more than 100 sawmills, two small plywood 

mills, six match factories and several Katha factories. (Y.atha is 

extracted from heartwood chips of Acacia catechu. it is che~ed along with 

betel leavesl. sa~milling 15 at an earlv sta~e of develooment. Almost 

a:l mills et:ec! one 3re small and use sami-portable bandmills with a 

c3~acity cf about 2oooml/ye~r in two shifts. While some ~hew good 

sawnwood recovery, the majority are obsolete. The Ti~ber Corporation of 

tlepal iTCNl a !lcvern:n•?nt ccrpMation at Heraud.::i, is operatin9 the lar·~est 

sawmill ln the country. Th13 mill is a comb1nat~0n of two circular 

sawmills and two hor:zontal bandmills. The average ourout of that mill 

is 11.000-13,000ml;year it~o shifts). Due to a poor lavout. the current 
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orcduction is cnly about half the rated capacitv. This is also du~ ~J an 

inadequate suoply of legs. 1n tnis respect, the mill is ~9nefi~:in~f~c~ 

~ne 1ncreasi~g supply cf log resulting from the 0n-go1ng IDA f inance<l 

resettlement project. 

B2t~een l 0 bO and 1°70 the ccuntry's overa:l tr1de balance in fnrest 

otod~cts ~as quite favourable. but nas recentlv chan;ed ~ec~u~2 of 

Scvernment's efforts to curb leg exports since 1~75. !S ~lso because 

there has not concurrently oeen any noticeable increase in sawnwood 

2xports to offset tne decreased f0reign eicnange earnings from log 

experts. Even if leg exports were allowed to continue at th2 cresent 

rate of about 70,000ml p~r yaar, increasing imports cf ~uiP and pulp 

products are likely to render the overall trade balance unfavcura~le t .-, ._, 

Nepal by the end of the 1970s. Sine l9b0, sawlcgs have b~en the main 

forest product exported to India. Sawnwood exports are negligible since 

they amount to less than 2000 m3 per year. The Government has taken some 

restrictive measure in order to curb log exoorts which include ad valcr~m 

export tax of 35% and a limitation of leg sales. Sut fuelwood has been 

~vported extensively to India and in the 1Q60s t~ese etports suroassed 

that sawlcgs and sawnwood combined in value ter .ns. With the . J rncr2ase ... 

domestic demand fer fuelwood, exports of that product haJe decveased. 

Processed Katha from Acacia catechu is a significant expari ta india. 

Nepal is self-sufficient as regards to sawnwood. Consumption is 

extremely lo~i 

c 1Jnsump ti on is 

though 

of 

not 

the 

acc1uately recorded. whereas recorded 

order of 35-45000m3/year. Similarly, the 

~ons~mot1on of chipooard and fibreboar1 is ~ery :J~. ~ut among :ne ~ther 

panels plywocd i3 significantly Jsed in the country. Most of the plvwccd 

and other panels afe im~orted from Indi3. ·r~e main raasons ~or the low 

wood products consumption stPm from the traditional pattern of ~cod used 

in tra~it1onal ~(nsrruction and fuei~oc~ ~r the country and from ~he f3ct 

of sawnwood r~s~'.ting from diff1cult1es ex0Pr1enced bv the sawmills in 
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loq procurement and the fact thdt wood based paneis are only available t~ 

a very limited e~~ent. The consumption 0f paper and beard ~as of th2 

arder of 2000 tens Per v2~r 1~ 1972-75. Most of i~ is imported exce~~ 

far negligible ~uantities af hand~ade paoer from rice anj wheat s~raw. 

The cenr.ral Government, Hinistrv cf Forests whis~ ~~~ 

arG Water Conservation and Botany o~ns the fcre~t land af th2 ccuntry. 

Ihe Forest Department is res~ : ~ible for al! the administrdtion an1 

mdndqement of fotests under the direction of a Chief Conserv~tJr of 

Forests. The territorial ccmprises nine 

sub-divisions, 75 districts and 174 ranges but not all of them are fully 

staffed. The ~a1n responsibiliti2s ~~r ti~ter harvesting and s~les. 

fuelwood harvesting mdjor sales, and Putl:c sector sawn~ocd 

production are given respectively to the Forest Products Development 

Board (FPDS), the Fuelwocd Corporation (FCN) an~ TCN. The~e are 

semi-autonomous Govern~ent corpcrations. 

In 1976, the Forest Department formulated a national forestry 

development plan, ~nich stresses the protective rJle of fcrestrv as ~ell 

as- the socic-ecJncmic imoortance of fJrest prcducticn. For b~tter 

management purposes, the olan recognizes four ma1or geographic ::n~s: 

the Terai-Shabar, 

Himalayan region, where Terai Shd~ar forests are ~o be mana~ed fer ti~ber 

and fuelwood production and the inner Terai will focus on m~ltiple-use 

!including wildlife 1anagement and tourism d8vel0r~en:). 

orJtective rehr2staticn 15 M1~dle Hill and 

:c~servatian in t~e Himalay1~ for~st =r~1. 

ratner tnan introduce~ soecies. ~he integration of gra:in1 ~it~ forestry 

ar.d ' C 10S!:' invo:vement the P.rnchayat lil foresrr·'i dctiviti.~s .. 

Reforestat:on !~rgers r:s~ from 1s0~ha per vear ~c ~o.aoo~a 1ur~n~ ~ F~~2 

y~ar plan pericd. The s~vernm~nt'~ fcr2strv devel0om~nt policies ar.d 
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Terai r~g1on and in t~e country as a ~nole, emphasi:ing the urgenc' of 

the nee~ f:r intensive Qdn~qe~ent of the commercial resources 1~J fJr !h2 

replacement or depleted and non-productive fore~t fem~ants ov hiqher 

Yielding cia~taticns. Ta~ing this problem into account. the fJrest 

Products Deve!cPment Sn~rd !FPDSI was esta~lished in 1Q7b and. ~nlik~ FCN 

1nd TCN, is directly un~er the aegis cf the Forest Deoartm~nt. Sc far it 

has been conc~rned only with the harvesting and sale cf ~cgs. but it Is 

~ill shortly assume resoonsibi!itv F~r ~elling, 

transocrt of .forest orodu::-ts • 1 
~'12.:. .l 

reforestation. Its functions will ther~fcre include all aspects of 

forestry, not merelv exoloitation. 

During the past two decade~. the fcrestry sectcr has t~en ~ssisred 

mainly by India !establishment of the Institute of Forestry at Heraudal. 

the United States of Americ~ (assistance to TCN and initiation of a 

national forest inventory), Aus!ralia (affore~tati:_;:i 

production), the United ~iJgdom (resettlement and forestry research), 

Denmark, Switzerland and the Federal Republic of Germany. Of particular 

significance in the Present context are some multi-lateral and bilateral 

~rejects like the UNDP/FA0 Forestry Development Project, the !DA 

R2-settlement oroject, the CIDA aerial photography project, and so on. 

According to the statistics produced by the FA0, 1n dev2lap1ng 

countries illore than 80% of the timber ~ut is ~urnt as fuel even though 

timber has been a traditional building ~aterial for many centuries. 

There are more than 4000 species of timber found all over t~~ world. bJt 

onlv a few dozen sp~cies, ~nown 
. . 

as pr1marv s~e~:es. for 

construction purpos~s. So-called s2:cndarv rimber 5Pe(ies co~;~ te ~:~~ 

after seasoning J~j chemical treatment. Such use wc~ld con~ri~ute to :~e 

long-term solution of the country's timber shortage. As t1~ber is a 

renewable re~curc2. it cc~ld be used as low cost building material in all 

~v~es of construction prnvided prJ?~r forest managemenr ~nd ~~p·cPriate 

mar~et1ng strateg1~s ~~re put to effect. Due to the uncc~~vs::ed market, 

Price () f in ls 
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increasing day bv day. On the other hand, there is an acute shortage of good 

quality timber. The ccst of timber. at present market r1:e, varies ~et~~en 

Rs.28-Rs.65 per cutic foot according tc its ty~e. quality and s1:e. The ccst 

of Sal. the most commonly used soeci~s in constructic~. ran1es fro3 

Rs.55-RS.bb max .• depending en its lenqth. Si~ilarly, tne cost :f :na~p 

ranges frcm Rs.el-65, the cost cf Sissac from Rs.60-b4; ctnd Haldu from 

Rs.:4-37. Likewise other types cf timber such as Jaman. Asna and Se~al ccs! 

Rs.34-3 1 • 30-33 an~ Rs.23-30 respectively. 

Timber is o~e cf Nepal's most imPcrtant buildinq material fer use 1~ the 

construction industry and it accounts fer ever 15% cf the total bui;ding 

cost. Due to the difficult transport svstem, indigenous commercial timDer 

cannot be uniformly supplied throughout the country. Timber is used in 

~eneral as a structural element for columns, beams, roof structures I trusses, 

r~f!ers, purlins/battens, eave baards, 2tc.l. !t is also used for floorings, 

acors, windows, shutters, stairs, railings, furniture, bridges, for~wcrks, and 

structural 3S well as partition wall panels. Th2 use of timber can be seen at 

ancient places, residential buildings, temples and monuments that illustrate 

the indigenous use of wood in building construction. But the utilization 

techniques have not been developed since those ancient times. In r••ral areas. 

1ostly green timber is used in construction. The method of L~~ber use is 

~till 'i rhe traditional pattern, resulting in an unnecessary wasteage of a 

lat of timber. Hcdern technical designs are not successfully put to use due 

to lack ot skilled manpower. 

In rural areas. timber has been utilized ~ither in han1 sawn or pole 

form. Only in urban areas has machine sawing been used, and this onlv 

recentlv. Actually, po!e strustures have particular advantages in comparison 

to tnose uslng sawn timber. In Pole structures, the cost and ~aste !n sawing 

can be eliminate~. In rural areas. poles are used as columns s:n~e ~hese can 

be embedded the ground ~hus eliminating the nee~ for the usual 

foundations. Thinn2r :rees c~n thus be used eccno]icaily 3n~ sawlogs can be 

:JSP1 quite e:f~ctively in pole structures. It is scientifically oroven that 

timber USP~ in ~ale f~rm lS stronger than sawn timber since the F:~re flow is 
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net terminated at sawn faces. Peles have larger tensicn qro~th stresses 

around their p~ri~eters than in S3~n ~imber and this assists in 
. . 
l n c r ~as i :-i ·; 

strength of the compression face of a pole in bending. 

0ther timber materiais Prcduce1 lJcallv ar~ Pivwcad. ~c~1 oarquet, 

furniture, etc. !he orcduction of such building material is geared cniv tJ 

lccal ccnsu~ption and is net fof export e1cept furnit1re. 

In Nepal, plywood sheets, because of their low cast and versatility as a 

building maierial, are the most widely ~sed material for interior partitions. 

ceilings, doors, etc. Plywood is manufactured in various qrad~s measur1iq 

3:<4, 5, o, ; and 8 feet: -tx4, 5,6, 7 and 3 feet; and are pro·foced in l/:3". 

l/4", 1/2", 3/~· and I inch thickness. The cost of plywood. at presen: 

market rate varies from Rs.4.80 to Rs.12.50 oer square feet dePendi~g o~ it~ 

thickness. The plywood produced locally is cheaper than imocrted ft :JC! 

India which is to a certain extent of a better quality than the one produced 

locally. The total consumption of teak plywood has to be imported from India 

and costs qs_Q_QQ per square foot (3/16 inch). 

At Present, there are two plvwood "I I m1 us in the country. Cine nas a 

capacity cf some 5000 ~3 log in~ut/vear an~ is privately owned and situared at 

The other mill. at Butwal, is Par~l~ Government owned anj ~as a 

capacity of 7000 m3 log input/year. It ccmPrises a six-foot peelin~ lathe and 

a s!icer feet). Both of these mills have logistic prob!ems cf 

and operate only occas1onallv. Thus, neither rhe Plywood mills rar the match 

factories, nor the sawmills (except TCH mills) have timber concessions cf 

their own and they depend an the Forest Department's annual log supply fer ra~ 

!!!aterials. 

sector there is sc.ope far :10th e~p.3nsion ~nd mc;err:i:aticn as mar~ets 

(domestic and externa!l and raw mjterials supply ~Ju!d 2ll0w 11mite1 increase 

in orcrfocti0n. 
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At present there is only one wood parquet factory in the cou~trv. N~~c 

Parquet Col. IPJ Ltd. ~JS established in 1a~1 and is located in rne Hetauda 

Industrial District. Its production capacity is 3,000 sauare feet per dav. 

i.~. apprcxi~ately 10,80.000 square feet/1ear. Whereas the factory nas made a 

target . " U• 3.36,000 square foot/year but due to the low market and less d2mand 

in the cou~try the factcry is manufacturing not ~are than 2.00,000 sq~ar2 

feet. and cut of that about 75% is experted tc India. 

Nemo parquet is u~ed generally for flooring (8 mm thick) an~ ~c~e:i~es 

for wall lining. The two major species used are Laurel figr~in~ll~ __ !Q~i~r~sa: 
and Sisso er Shisham (Q~l~~[9i~ __ Si~~QQJ because they are very hdrd and 

durable. Teak wood has a hardness of IOO, Laurel a hardness cf 150 anj 

Shisham of IOS. The woods are specially steam-seasoned to reduce the moistur2 

cc~tent to 8% only and it is made termite proof by adding some chemicals. 

The Nemo parquet plant manufactares fingers or strips of 25xl5C~8~ill 

which can be available in loose form or assembled into iaving units of 

60x30x8mm with nvlon mes~ en the underside or paper top. It can be made 

accordin~ to taste in different patterns with these strip units. 0f each unit 

can be bonded directly tJ plain cement floors er any other hard, 

base with sp~ciai parquet adhesive. 

1 • .. eve1, smccth 

The cost of parquet, at factory, varies bet~een Rs.10-11/sauare foot acccr1~na 

to the type of pattern. The laying charge is about Rs. 6,- per scuar8 foot. 

The total finishir;g cost (including material. l::sbour. s:iles tax e~c.) .• jil: 

amoun: to about Rs. IS-IQ/square foot . 



- 66 -

After remcving leaves, bar~ and roots from the harvested trees, 

are taken tc !he sawmill. The volume of dressed timber af!~r cuttinq and 

sawing of logs represents only about aO:. i.e. co: of the original we~ght is 

;;;ast.e. Th~re is a great scope far svstematir collection and proper· iS~ of 

such timber wastes, which could be used to produce wood ~1sed panel products 

~ood~ool beard, particle board, etc. Woodwool beard consists of str~nds cf 

~00d oound together with pcrtlan~ cement. The production is net costly since 

it unly needs a simple wood~ool machine. The mixing and prassing sequence 1s 

very easy. Thus woodwool board can be manufactured easily bv using wastes of 

che!per timber species of densities from 300 to 1300 kg/m3. Simil~rly wocd 

particle board and medium density fibreboard could be made frcm timber wastes. 

but they require adhesives which represent nore than 50% of the cost of the 

board itself. In Nepal, none of the~e wood based panels are manufact~re~ 

yet. An integrated policy to conserve timber by rationalizing its use and for 

the utilization of waste timber for producing wood based panels is essential. 

In most developing countries, timber is found to be very costly and 

first class timber is used mostly in high cost buildings. An effort shauld be 

made to use S!Ccndary species as much as possible and to avoid wasteful as 

well as indiscriminate us2 of expensive first class timbers. The ~xtra 

seasJning and preservation costs involved in the use of secondary specie~ 

cause problems. It should oe Proven that such treatment will incr~ase the 

durability of the building at least twice, otherwise the ccns~mers will not be 

conviilced. 

C2ment is one of the most important building materials in this !ra. T~e 

massive and big structures are impossible to build without cement. For th.? 

development of permanent structures, . t 
l " is ne~ded as a basic build1n1 

material. but dye tc the hi~her cost of cement ln: its unavailabilitv, the 

ar~~s. This is also the cas~ f~r housing in the lower 1ncomP brar~et in urban 

At pre~.enr :n.::sd·et prices ~ill'! cost o~ c9m~nt ·1aries frc:n :. ·Jr1 to !10 

dePerd in g on 
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its quality. The locally manufactured jute bag ce~ent of so r- .-.• :- ~ •7 ._ '"'-· ... ..,, 

~hereas the imported paper or co!ythene ~ag cf SOkgs, impor!2j fro1 Ch~nJ. 

~orea, Indonesia and ether countries costs up to Rs.110. 

Nepal star!ed to use cement in lQbO. with an increasing rate of a littie 

over 11% during a ten year period. The country's indigenecus production ca~ 

hardly meet 15-20: of the country's demand. There 1s a singl2 cement J:~nr 

with 160 tons per day installed capacity Thus. about 80-85: of the aema~d 

has to be met by imp9rts from India as well as overseas countries 11~e the 

People's Republic of China, Thailand, T -! -... n ·~ones la , the Philippines, kcrea. 

Japan. A forecast for ce1ent consumption using stan~ard techniques has been 

made by various agencies and sources. The actual consumPtio~ 1..:: not SC r ar 

from these fcrecasted figures. At present the country bas t" .... relt ·~; !"'! 

importing cement until such a time when two proiects. ~.e. Hetauda Cement Ltd. 

(750 tons per day) and Udaipur Cement project (3000 tons per day), start their 

prod!.lction. The first cement plant.namely Himal Cement Co. Pvt. Ltd., with a 

rated c1pacity of 60 tens per day, was establishe1 in 1967 but only started 

production in 1974. The plant produces at bO! of its total capacity. The 

maj0r cause of breakdown a11d idle hours of the plant J(e the factors affectin-; 

the whole country such as insufficient power supclv. timely supcly cf the::';;>' 

breeze (fuel) and its quality, problems arising from spare parts. etc. j ~. ! ,­.... ,.._. 

factory plans to expand its production to about 400 tons per day in two phases. 

At Present H!mal Cement Cal Pvt. Ltd. is cnly cat2rino fer rhe market cf 

tne ~athmandu valley ~here cement requirements are estimate1 abo1~ t 

i20,ooo-1io .. ooo tons. The pl~n! is satisfying :o-.1ot of the kathmandu Valiev 

mar~et req~ireme~t3. total c0risu:nPticr1 -~. ., I !t is estimated that 50t the 

(!ment is in tne Kathmandu Valley. The o!her so: in cement r~quirements is 
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111et bv imports. it is estimated that about 70.000 to SO.OOQ tons Jr2 

illoor ted. fhe tctal cement deman1 of thE Kathmdndu Vallev ~. the year 1~8J 

~ill be around 150.000-180,00C tens. Hence it is not 11~elv that th2 ~e=~~1 

cf the rath~andu Valley can be illet by !his pla~t even after rts pro~cse~ 

expansion. 

He!auda Cement Industries ~td. was ccmmrss:oned ~uring 1~ 7 ~1 7 5 under a 

financial loan from the Asian Development Sank. It is lcca~ed in the T~rai 

Region of Nepal at Hetauda, which is the junction of the several highways 

crossing the ccuntrv. Therefore, the proposed cemen~ plant at Hetauda can 

easily cater for the market of the T~rai region and other oarts of the ccuntrv 

except Kathmandu and other remote areas. The demand forecast far the year 

i 0 ss teing around 350.000 tons, the combined capacity of Hetauda Cement Piant 

(240.0GO tons per davJ and cap~city of Himal Cement Go. Pv:. Ltd. dfter 

expansion (120,000 tons per day) can meet the demand. 

Similarly His Majesty's Government of Nepal and the Government of Ind~a 

decided to undertake a joinr venture for the estatl1shment of a large cement 

plant bas2d on the high qrade li~estone deposit locate~ at Sindhuli and clav 

deposit in Bettar in the Udaipur district, which ·is export oriented primari:v 

tc India and to Bangladesh. It will net have any sales difficulties since rhe 

Northern part of India and Bangladesh have a demand of one million tens of 

(2ment dnnually. 

As is ~een, cement has a greater importance in Neoa: because i: is t~P 

:as~c marer1al fer concrete which may represen:, ~~ :~ns:Jeration of eccnam:c 

1ndlsound fartors. rhe only viable alternative to timber. As the more durabie 

timber species have Deen depleted, concrere Dl~ck fer housing and ether 

building construction ~. :. .: 
l1t.1..> berc~e the mcst suitable ma!eria~ (ompare~ ta timt•er 

1ue to it; ~ura~ility. The use of non-durable ti~ber speri~s and the lack of 

of ~reservat1~n n~s rr~~te~ 1 biq Problem !o ~he penole fnr the cnnstruction 

C em en t l ::: a mo ::: t i m P <'.l t t .:s n t t: ij i l il i n o m 1 t e r i a 1 t• e c a u s P. i t i s 
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eYtensivel~ used ~~ al1ost all kinds of constructi~n- It~ subse~uer~ u~e . " ... 
concrete pro~ucts is s0~eti92s wasteful. sc concr~te procorti~n:~~ a~j ~~a.:t¥ 

control should be given high attention. In view u~ the s~ortage of gee~ 

quality of tiiber it is becoming increasingly necessarv t~ develoo the ce~~nt 

and concrete industr~- So1e private enterprises have esta~lishe1 cJncrete as 

~ell as aqgregate products co1oanies which orcduce a variety of prec3st 

elements including he!lcw block, concrete pipes. structura1 el~ments. RCC 

railings, etc. in a varietv of sizes. 

Concrete products are also fcremost among building materia!s ~hich are 

adaptable and versatile. Any concrete structure ~ith proper desiqn and 

specification l~st5 longer than and rs generally economic and ccmoetitive 

~ompar~d to most other locally a~a1:able building ~aterials. c:her buildin~ 

material. The properties of concrete depend upon the basic ingredients of 

fine and coarse aggregate, cement and water. Aggregate production is fairly 

primitive. Coarse aggregate is hand crushed. This results in gap qra~ed and 

misshapen pat ticles which are not suitable fer econc~1c concrete and its 

.P!'"OdlJC ts. Sand is generally dug at accessible locations in rivers and 

streams. It is never washed or screened before selling_ 

site it is only screened ror masonry purposes. THe concre:e m1xes are 

generally designed ~ith cro~0rtions ~n the 1:4:8, 1:2:4 1:1 1/2:3, 1:1:2 etc. 

!cement/sand/aggregats1 basis, by volume with water being added. Compacticn 

is not ta~en into consideration at the construction site, which tenas to 

result in poor quality concrete and less durability. T~ere is thus a great 

need fer the development cf concrete technology in the country. 

CJncrete Dlcc~s are acceo:ed a~ cne of the modern buildjng materials 

building material, beau~iful in teitures Pat!nrns. as ~ell as in ccl1urs. The 
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"; V• concre-tt? t:ioc:..s pieasinc 

an~ accc~ntalle properties. ~1th c~ncrete Dl~cks. ail ~i~~5 cf construct::-: 

~~n ~e 3Chieved. i.e. 1ca1 ~earina ~ails. parti~ion ~alls. cavity ~a1.~-

t.ase11ent :..alls. colu•ns 

construc~;cns. ~~t~ini~q ~a:ls. pools. ecc. 

~n..: (,.. •• lJ 

Concrete blocks, found on the Nepalese ~arket are hollow building jn!~s 

made of portland cement and suitable aggregates such as s~nd. gravel. crushe~ 

stone. etc. T~e shell thi~kness is J inches or over. ~~c~ units ~re m3de i~ 

a great variety of shapes with thickness varying from 4 inches tc S inc~es 

~hereas height is usually about S inches and :ength about lb inrh~s. The 

blocks are made in moulds ana t~e concrete is consolidated ~v tamoin1 er 

Sometimes drv ~iiture 

immediately. The blocks are Prcoerly cured in humid te~perature for some days 

~~~ are stacked in a stcr~ng area. Some ranges of ccnrrete oro1urts Jj~:l1cle 

~~ rhe market are: 

P!ain concrete blcc/s: 8 r 8 t 16", o x 8 : 1~·. ~ 1 8 x !~·. 0 ' 

r 8", 6 ~ 8 x a·. 4 x 8 ( a·: 
Decorative blocks: 8 x 8 x 16", 6 x 8 x lo", 4 x 8 x 1~·. 8 1 8 x 

I) x 8 x o• 
•J • '.( ~3 II ; 

~intel elements: 8 x 8 x lb": 

Screen ~nits: 8 Y 8 1 2". 12 x 12 1 ~· 

~sing tne above ~lo(ks, tu1ldings can qo up t: a ~~ighr of 5 ~~Jr~ys as 

;i ( 1J pc r t i on ::.: : 
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Standard sand witho~t dust. lc~m. clay 0-3•: o_~oo ~; 

-Crushed stone aggregates without dust l-S•s: 0.~00 m~ 

Crushed stone aggregates without dust ~-lOm~: 0_400 sJ 

Water fr~e frc• impurities: 70 tJ SO litres. 

The joint •ortars fer the c~vity blocks should be so proocftiane~ to 

of fer 3 •echanical strenqth no greater than ~nat or the blGcks ta ~2 

connected. As such, g0od quality mortar would consist of cement. li~e an~ 

sand in the volu1etric prcpcrtton of 1:2:9_ 

cement sand mortar is also sat1sfactcrv. 

The ~revai!ing ratic cf !:~ 

In this connection. the Deoartment cf Housing, Building and Phvs1cJl 

Planning under the Hinistry of Works and Transport, His ~ajesty's Government 

of Nepal has recentl1 tried to produce concrete stone blocks 10 an 

e<per11ental way. The block size is 11 li2 x 5 li2 x 5 1/2 inches. This rs 

•ade by the help of wccden/1etal mould tor. Larger stones are laid in the 

bottos cf the 1culd which is filled with lean concrete (1:5:10 ratio) m11. 

After this. smaller stJnes are put in and the 1culd filled up ta the tcp with 

lean concrete of the sa1e ratio. About four hours after this Process it is 

de1oulded and cured by sprinking water for 28 days. The acquired compressive 

strength of the ? concrete stone block is about 32 kgs/cm•. The cqst oer block 

is Rs.2.50 where Rs.l.75 goes to mate: ial only and Rs.0.75 for labour cost. 

Similarly the Research Section of this department is dcing research ar1 

concrete door and ~indow frames for the replacement cf ~ocden fram2s which 

commonly warp due to non-seasoning cf timber. 

windows is about 2/l of that cf timber. 

The cost of RCC deers and 

Steel ~s also one of the most imoortant ~uilding materials. and. ~s ~irh 

cement. there is a shortage. The imoorts. oroduct:cn as well 

transportatian and distribution suffer from serious prcble~s. Actually ~her2 

is a great n~e~ to developeng ao~ropr~ate tech~c~~QI fer using suostitut~ 

materials in lieu of steel, wh1cn should be used only f3r ~he most essential 

parts. ~here such substituticn is not 005s1ble at all or ~' )n·:mical!v viabla. 

New technicues and appropriate technclogles have to be deve:oped to minimi:~ 

the use of st2el. 



- 72 -

The existing steel milis in the country prcduce the fo!lowino: 

Sar mill products - mild round bars, d~f~r~ bar and hiah tensi~~ 

tarsteel; 

Iron and ste~l casting - cast iron pipes and fittings: 

Secondary wire products - wire. nai!s. and chain links renr1~g-

The local demacd of reinforce1ent siid steel, deform bar and rcrste~: is 

not covered by local production and imocrts. From the last decade the 1e~anj 

far mild as ~ell as deform bars has erceeded the local s~pply from the 

existing mills leading to shortages partly due tc the uncertain market ~ne~e 

t . 
cer~a1n distributors and consumers buy mere materials than they can actuallv 

consume. As an interia measure the Government has imported a lot of steel 

from overseas countries. like Japan, Korea. etc. Instead of that the 

Government should give the priority and incentives to the existing . .. 
m111s 

them ~o increase production. 

The Himal Iron and Steel Pvt. Ltd. has been operating a foun~ry since 

lQbl-62 ~ith 3 yearly production capacity of 20.000 tons. Its main production 

is mild steel, def arm bar. tor steel with diameter of 8, 10, 12. lb. 20. 

25, 28 11, binding wire, fencing wire, nails and some other castings. Raw 

materials in MS billets forms are imported from India and overs~as. A new 

rolling mill and electric arc furnace have just been installed so that the 

production af reinforcing steel is expected to rise. 

Today national progress is possible onlv with industrial development. 

The quality and quantity of industrial development achieved is influenced by 

the quality and quantity of technology support received by the industries. 

SJnstructi0n is n~t only ~ integral part of human civili:ation but a!so ~n 

important constit~ent in national development. In Nepal, analvs1s ~~ 

expenditure under the succe£s1ve nat1cnal plans clearly brings out that the 

expenditure on construction has not had a great part of the total investment. 

has been 3CCePted, construction farms the backbone of the 

soc10-eccnomic development of a country. However. car2 ha~ tu ~e taken tc 
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develop the indigenous construction sectcr simultaneously. allcw~~g Free and 

fJll play to indigenous techniques. .-. ~ 
' I course, the socic-econcm1c realiL2s 

prevailing in the country are going to have a considerable impact on that 

sector. In Nepa), the high population ~rcwth, disprooortionate oopuiatiar 

distribution. unemployment prcble~. lcw level of inccme. lack of ca~ita! 

investment in construction industries and traditional customs are the main 

features that have to be taken into consideration. For the achievement cf 

economic and social objectives. a large scale ccnstruction prcqr~~m2 k3s tc ~e 

gotten under way. The populati:Jr. ir:cr-ease. prolife:-ation :Jf ind1~:::~~ies J~,,: 

the efforts at ~ctising the living standards boost the capacity and eff!ciency 

of the construction industry which is one of the biggest employment generating 

sectors in the economy. 

In rural areas most people have to build their houses themselves, since 

to date there ·is no agP~cy at sub-naticnal level involved in the preparation 

of regional developfe~t plans. There is no institution to provide housing 

loans, construction aid. or technical guidance. In the absence of such 

institutions for construction, one has to have cash and labour at hand t·~ -,, 

build a hOIJSP.. Thus. people construct buildings in different phases due to 

lack of skilled labour and shortage of capital. Hast of the construction and 

repairing works will be done by the family members themselves, thus the 

quality of the ~uildings is low. The same factor is responsible for the slow 

rate of increase in building construction compared to the increas2 in 

population. 

In rural area where more than 90? of the population is living on 3 

subsistence agro-economv basis, the low level cf living does not permit ~oder~ 

methods of improvements to construction. Th~retore, an indigenous ~ethc~ ~s 

needed ta organize the collaboration cf cheap villaae manpower resources and 

to aid with cash. It should be tried to estatlish s0~~ buildinq ]aterials and 

micro construction industry which c0u!d incre3se the r3te of qrowth of 
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.,. t 
l. •. is apparent that the dimension of the ccnstruction pra~lem in p•·t" ....... 

J,. I i,,.• - •: 

areas is quite different from that in rural areas. Whereas 1n urban f~qions 

the prcblem oecomes visually ccnspiciaus because of the conglomerati~n of the 

population. in rural areas. it is more hidden. Harecver. due to corcentration 

of resources in selected urban areas, the rural housing construct1on p(ctiem 

:s magnified, since the rural environment does not hold bas!c inQredients for 

launching successful tuildinq improvement programmes. A buildinq agen~y wi:h 

a purpose ta helo, ITTaintain and increase housing stock in urban areas could be 

established and in this connection various financial ins~itutions hav~ sncwn 

their interest in housing construction programmes by jt least prcviiina 1cans 

to government emoloyees at a low rate of interest. 

In Terai, houses are temporary looking because of the building materials 

used primitively in the structures. Most buildings in this area are 

single-storeved liqht structures, but because of high water table and lack of 

daITTp-proof material, moisture often penetrates. Due to the moist and humid 

climate the houses have practically no openings except for the front and back 

doors. Tne houses in this region are rectangular and usually grouoed together 

in a clustered form. The walls are made of bamboo mats tied to wooden columns 

(i.e. logs) placed at regular intervals along the periphery and the walls are 

plastered with cow dung and mud. These wooden columns wcrk as the main load 

bearinq medium for roof structure. The roofs are mcstlv thatched and a few 

Roof structures are generally made of pole r3fters spanning bet~een 

the central ridge and leg columns. Thatched roofs ar~ tied to round wooder 

purlins bv barnbcc stri~es. Most of the materials usa1 ta build sue~ houses 

come from the local forests. Generally forest Products '.' dKe lc';;::/Pol-?s, 

t~igs, bamboos are directly used. Similarly cne starev timber house~ ~re verf 

famous in this r~giar. These houses are generally raised 3~0ut at;love 

tha qr~~nd en poles. ~h8re round columns (logs) ~uPPcrt the floor and the 

roof. Sawn planks are IJS2d 
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fer flooring and walls. Tiles are laid in mud placed aver D!anks er tree b1r~ 

~ith one tile ever the nelt to it. Sometimes these tiles are laiJ ever s~lit 

bamb00 battens over ~aoden rafters, the last row of tiles ne!r the eaves 1na 

the ridge are laid in mud mortar. In this region foundation ~alls lS ~ell 1s 

reef construction have to be repaired by 1 high percentage cf hausehcl~~-

Buildings a~~ usually loosely scattered along hill slo?es. on nill t:?s 

in flat valleys or along ledqes. as the terrair allows. Mcst traditional 

houses in this reqion are one and a half to two and a half storeys hign hdving 

the walls made of random stone in mud mortar roofed wi!.h local 

some cases thatch. Depending on availaDility, dressed sandst8n2 or r1v@r 

boulders are also often used in mud mortar fer wail construction. this 

area besides thatch and slates, ~ooden single roofs with stone ccunter~eights 

are also often encountered. Tne application technology of thatch is similar 

to that in the Terai zone, but slates are either laid over mud ~laced en 

timber boarding er wooden strips or carefully nailed to timber batte~s. 

Masonite floors are mostly supported on wooden beams spanning between extern~l 

wall and md ~Ja 11. Thin narrow wooden planks not more than .... inch i II width .:. 

are placed across t' .ne beams to form the base for a mud floor which I,-
•J :lSUc l i Y 

6-:3 rnches thick. In some buildings a flat roof cf thick mud over ~;~ams 1rd 

planks is also built. In this zone, the main problem seems to be concentrated 

on structure. Hor~ than one third of the houses need major repairs in walls. 

beams, floors as well as other building camocnents. To solve such orob!ems 

strong measures should be taken to control and guide the buil~ing activity and 

to stimulate proper constructions. 

In the ~imalayan regiJn wi~h its extr~m~ ~limat2 a~d ~astile topography, 

together in a terraced form due ta l~~k ,..; ,, . 

Pine wood are the major builjing material:. The nouses are single 5toreyed or 

tw0-stor~1ed deoendino on the ~lop~ ani location of rhe building site. 0ne 0f 
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the big problems in this region is the binding material withcut wh1cn m}ssrv~ 

s~ructur@s are impossible. ~a!ls made of stone in mud mortar ~re ~~t a~: ts 

have encug~ openings. and sc rooms are usually dar~. In case of rwo-sr~rev 

houses built with stones only up_ to tne floor and with ~oorj beyond tha!. !~~ 

reef is covered by locallv made ~ooden shingle ele~ents. 

The Physical environ~ent in and arcund the tuilJi~qs is ~~t Gf a 

reasonab!e standard. Pue to the lack of proper building codes and standards. 

buildings are not str!Jcturally safe, function a 11 v efficient nor durable. 

Economv in cost of cons t r 1j c t i on iS a major consider3ticn. The e:<istinG 

building codes and regulations. "f l. functioning, :nay na'ie tc be ctmende,j 

frecuently to accomodate lower standard sPecif ications i~ the intere~t of rost 

reduct1Jn and fu~re duraDilitv. In no case, however, 3hould safety Jf l 

structure and structural sour:cjnes> be rompromised. 3trui:turally - J sare a!h 

functionally sound buildings could te achieved at lower cost by adopting 

suitable construction techniques and approoriate materials as well as ~he 

application cf suitable buildinq codes and reaulations. The Gcvernment shouid 

ta~e measures to protect the indigenous construction sector including the 

utili:atian of the country's resources far ~he production of t~ui:~inq 

materials and reasonable support should also be given ta the develcoment 0; 

building codes and standards For 

techniaues. 

appropriate buildi~gs 

forests and aaricultural wastes should be carried "'' t ,,J·..I .. 

m.:iterials and 

Such informatir.•1 >Jnuld help irr decd:ng on tr~':' loc::tions a~d futJre 

e1oans1on of forests, and the oo;siti!ities of t1mbe~ e1por~ to neiah~auri~q 

countries. rnterriat1cnal .Jr-:;.:ir1iz::tion::. s1Jch as l!N!)F, FA'"1, UNIDO. UrlCHS. 

UNESCU ~ill have role~ to plav by pr0vi~ing technical an·l FinJ~cial assistarice 

for SYCh Purposes. 

So;ernments of develop1nq countries s~ould know that agro-1ndustr!3l and 

forest wastes offer potential s1urces fer low energy (01suminq buildirg 

marer1als ~hich are qreatly neeaPd for low-cost construct~~n. 
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Large scale tree plantations should be organi:ed to increase and rgneu 

building materials especially in rural areas. 

Adequate training for craftsmen, engineers, architects, entrepren~uts 

will essential use and production of new wood based material3 :1 "": .i :.; . 
•• • ·~ ~- .... ,A. 

hdve to be arranged as part of a national policy. 

facilities will have to be given fer popularization. 

Incentives ~nl r~searcn 

0n the national level, the Government ard other related organi:ati~~s 

are in a oosition to enfor(e cedes of practice dna standards fer tim~er an1 

Products so that m;.suse of t:mber could be 
- . . . 

m rn ~ :n 1 : e ·J as well as 

substituted er complementary products with less energy component could b2 

intensively used. Such programmes should be undertaken in a !on9 ter~ clar 

based en local conditions, requireme~ts of the construction 

supported by intensive research and development. 

Incentives should be provided for production and use of cost saving 

materials from ~cod wastes by way of tai reduction, financial ass1stanc2 at 

low rate of interest, etc. 

It is clear that the price of pcr~land cement increases when it is taken 

far from the city. Developing countries trv to establish small and med1~~ 

scale industry (mini cement plants) in orrler to avoid transportation costs and 

make such material as available as possible tc the urban poor and rural Peoclt 

Hiahe~ Priorities for manufacture of concret2 products are required tc 

be given in national Plans which should be one step ahead of the national 

p1ans for develcpm2nt and ccnsrruction. 

Research for improving quality of timber, steel, cement as well as 

concrete should be intensifiea. 

0ne cf the problems of the improvement and developm~nr of buildi~q 

mJt2rial~. adoption cf appropriat~ construrtion technologv, and oopJlarlzat10~ 

:, r ccmponerts in the develooing . . . ccurrlr1es ts the l.:ic~ of s~illed 

workmen ~~d upper a~ well as middle level technicians. In ~rder to overcome 

s~ch Problems gcvernme~ts cf respective rountries should enccura~~ .2'~~ira~ 

:nscituricns to include training pro~ramm~s for ~ivil engineers, ~rchitects, 
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Technical infor•ation o~ the improvement ~nd deve!opment of building 

~~rerials and aporopriate application of them should be given t~e neressart 

support in developing countries. Dissemination of such technical informatian 

~cul~ be transf!rre~ to the users by posters. ~all-charts, local 

newspapers, exhititions, data sheets, pamphlets. seminars and demonstration 

program~es. 

It is necessary tc ban the misusa of buildin~ materidls like tim~er. 

c~ment, steel. etc. by adopting new cedes and st?ndards fer the~. 

Governraent s~ould take measures to Promote the constr~ct1on s~:tc~ 

including building marerials industry. Reasonable sup~ort should be given t~ 

the 1eveiopment of standards and specifications for appropriate buildina 

materials and prooer construction. 

Construction t • . .ecnn1ques and build1nq materials production should 

labour intensive so as to provide employment to the large labour forces 

available in most developing countries. 

Government should assist the manufacturing and ccnstructicn agenc1es in 

developing local capabilities towards better efficiency and improved 

productivity in building materials industries. 

Building materials and construction industry should be included in the 

core sector of the national development plans as well as of the five year plin. 

Developing countries should start identifyir:g areas of cocPeration. 

coord1nat1nc research and development exchangina technical Personnel 

communicating results. Application of appropriate technology tneir 

transfer among developing countries is ve~y ~ssential. 
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PHILIPPINES: A PRO~ILE 0F THE SJILDING INDUSTRY 

The Present state of the building industrv in the Philippines is 

marked by the Government's lctive involvement in mass housing through the 

National Shelter Programme. This programme was initiated and is 

implemented by the Ministry of Human Settlements and its subsidiary 

a'"''nc; "" li :f'l;;;I .... t:::- - • 

The Ministry's involvement results from the fact that the pri~at~ 

sector encountered problems in providing adequate services for housing 

requirements in the country_ 

In the past year, the Ministry noted a housing backlog of 1.2 

million units. Notwithstanding the current efforts by the 

G:vernment and private develooers, the housing sh~rtage will increase at 

the rate of 200,000 units per year ~i-

In a country with a steady population growth, this backlog could 

increase further if no concrete steps are taken to solve the multiple 

problems in mass construction of houses. It is noted that the 
construction industry plays an important role, and the Government 

therefore supports it. The Government intensified efforts in land 

acquisition and development, financing and the actual mobilization of 

institutions in order tc coordinate its approach to shelter development 

with the private sector. 

This paper attempts to show the current situation of the 

construction industry, particularly as regards to shelter development, 

the resources utilized b~ the industry and the probl~ms it faces. 

1/ The Ministry of Human Settlements has seven attached aoencies: 

Human Settlements Development Corpcration, Human Settlements 
Reg1Jlatory Commission, National Housing Corporation. National 

Ho~sing Authority, Home Development Mutual Fund and the National 

Hom~ Hortqage Finance Corporation. Just retPntly, the Land 

!nvestment Trust was rreated unaer the HHS umbrella. 

~/ Isidro Roman, "Housinq Backlog totals 1.2 million units." Bulletin 

Today (December 2. 1Q82). 
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This sector comprises general contractors (for • J . . ~ res i 'Jent 1.'31 and 

non-residential projects) and special trade constractcrs fer structural, 

electrical, plumbing, painting wor~s. masonry, carpentry W:JOd 

flooring installation. metal, stone, glass. tile, terrazo and concrete. 

This sector is characterized by many small firms and a few fairly large 

ones which dominate the market, -especiallv on non-residential projects. 

In ho 1J sing c o_n s tr u c ti on , i t is the s ma l l co ri tr a c tors who are able t;; 1~ 8 r k 

on residential projects. 

The big demand . for housing in the Philippines has to be matched by 

adequate services from this sector, for here lies its importance. In 

order to provide such services, the inaustry has to have the necessary 

financing and manpower resources. However, due to the adverse economic 

condition being felt in the Philippines, as elsewhere, due to world-wide 

recession, the construction industry - both big and small firms - as well 

as other industries, has been affected and the government had to step in 

to alleviate this problem situation. 

To ease the problem, the institutional-cooperative aPoroach was 

adopted. It is actually a system of "cooperative ventureship bet~een the 

Government and the individual heme-buyer, between the Government and 

private industfies related tc shelter development, between the Government 

and the financial i~stitutions and private investors, and between th~ 

Government and the land owners." This is aimed to dev.elop, according to 

President Ferdinand Marcos in his speech during the celebration of 

Shelter Consciousness Week (February 14-18, 1Q83), a house that is within 

the financial reach cf wage-earners and provide cheap but decent houses 

for Filioinos ~/ 

In this ccntert, the financial proqramme called P4G-!EIS which 

pools the resources of the home-buyer, bank industry and Government is 

making this a reality. 

!/ "FM Decl-::ir"!s Shelter C;;nsciousrress Wee''", ~H·~ ~.:snagement 21Jlletirr. 

vol.I, No. 2 (January/February lei:::3J. 
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Based on the proposed private construction as reoorted by the 

Philippine National Census a~d StJtistics Office, for the oeriod 1981. 

private building for construction should approximate 38,805 units with a 

total floor area of 5.4 . •I. illiulon ~Qua re meters and construction value 

estimated at 6.3 billion pesos. (US$ 810 1illiJn at pesos 7.8 = USS I in 

19811. 

~esidential building construction comprised bl.~% of the total ~ith 

23,922 units covering 2.4 million square meters with the value of 2.4 

billion pesos. For non-residential, 5,622 units or 14.5% was proposed. 

This however registered the highest construction cost amou~ ing to 9.2 

billion pesos or 23.9% and the highest area 0f 2.7 ~illion square 

meters. Work on additions, alteration and rePairs registered 9,261 units 

or 23.9% and a floor area of 307,000 square meters worth 507 million 

pesos. 

Comparatively, the number and value, including the average cost of 

construction for residential buildings for 1981, increased by 8.9%, 6.7% 

and 10% respectively. The floor area was, however, short by 3% as 

compared to the 1980 figures. 

Increases were also registered in non-residential projects. The 

number rose by 3.1% and the value bt 18%. The average cost per squdre 

meter increased by 22.4% but the area covered dropped by 3.6:. 

survey noted an upward trend in construction co~ts. 

The same 

Among the problems perceived by the leaders in the in~us!rv, the 

following have a qredter impact: 

(a) 

( b j 

IC ) 

1. 
;. I 

Poor financing due to the tight . money situation, interest 

rates are high; 

PrJcr desi·m rnd prcfit. crient"ltion result jn over-pricing ll: 

Difficulty in the ~rocurement of tJnstruct1on materials and 

their increasing cost. 

Edward Escalante. ·what is Redl Sucress", Bulletin Today !February 
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However, there is a strong optimism that these problems will b! 

resolved in due time as a result of the initiative being taken by ~he 

g~vernment sector in response to these problems. 

Certain sectors in the industry, likewise predict a perking uo of 

the market, that a ·building boom· is forthcoming_l/ In real estate, 

impressive gains are expected, that IS ·given the high levels of 

liquidity reported by ban~s and the lowering of credit interest rates 

from l ., ... 
.&..C:. ... rn 1931 to 10% last year ( i ·::i:::2) - It is aiso o~served that the 

prime lenders are becoming aggressive in investing their loan oortfcLi~s. 

Accordingly, the lcwering of the inflation rate to a single digit, 

w~ich is expected to remain this year, will tend to promote domestic 

savings and investments. 

The above projections made by a Filipino realtor, Here based on the 

observation that the utilization of local constr~ction materials and 

f in~ncing by ?rivate and government-owned institutions, · through 

secondary mortgage market operated by the National Home Mortgage Finance 

Corooration (~H~FC) have stabilized real estate prices within the reach 

of the middle class f/ 
Similarly, the wood industry sees brighter prospect~ this year. 

Having experienced a poor 1arket situation in the last three years, ; . . " 
looks for 'better days ahead' as it counts on the Government's housing 

P~ogramme, which intends to buil~- starting this y~ar, ~ome ioo.oon 
housing units annually for the next ten years to attain the target of l 

million units. 

Based on this demand, it is estimated that an average house of an 

area of 50 square meters will need about 7 cubic meters of wood: a total 

of l,700,000 cubic meters of wood Products will have to be supplied 

annually for the Government's housing programme alone. Accordingly, this 

volume comprises 61: of the !umber Produced in ias2 which is 1.15 m1ili0n 

c u b i c 1n e t e r s . 

The same optimistic note prevails in uther construction rel!t~d 

in.justr1es. 

1; .. , Jose A~ton10, 'Predict building ~com this year,' 

(January 12. 1983), p_ 16. 

Bulletin 7od.:t'i 
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TJe active involvement of the Government in shelter develooment has 

been hailed by the private sector as a timely move in the right direction 

to~ards sourring into action tne building construction industry which has 

of :ate been lethargic. 

The National Shelter Programme, in it~ Operation Plan for 

sought tc stimulate p.irticipation through various incentives and 

facilitate t~e imPlementation or a suppnrt system professional 

consultations, technical e1tensian wor~. the transfer cf appropriate 

technologies for home improvement, low-cost housing and self-help 

construction. Added to these are the other programme objectives of 

instituting an integrated system for the Production of low-cost buildinq 

materials: developing a system of marketing far the building materials 

industry; introducino fat.ricat.ed housing co~~onents of acceptaD!e 

designs, and relating with efforts involving research and development on 

building materi~ls and construction technologies !/_ 

Late last year, the Programme developed a new housing model, the 

Flexihome design, which was co1ceived by the First Lady and Minister cf 

Human Settlements, Imelda Romualdez Har cos. T~is model features 

flexibility in of r.iarketing construction and aesthetic 

considerations. 

Flexihcmes come in three area dimensions, nilmely 50.4 square 

meters: oU.4 square meters, and , 7 _7 sauare meters. It has a variety cf 

1esigns and accents to choose from, it is marketable in its component 

form and is affordable by practically all market levels. Construction of 

thesa models allows efficiency and economy because components are 

standardi:ed a~d prefabricated 

1/ 0Peratiuns Pl~n. 1°82' National Shelter Pr1gramme, Ministry of 

') I .. / 
Human Settlements IJanuarv 108~l. 

S~tcn R~caue!, 'An Innnvative Approach to ~3SS Housing in the 

Fle1ih0mes.' MH3 Nanagem'?r: t Bulletin, VO l. l. No. 2 



- 84 -

~QQQ 

Wood is the traditional material userj :n housing in the 

Philipoines. This is only natural since the PhiliPoines has vast forest 

resources and various species of wood are suitable fer construction 

purposes. 

In terms of land area, the P~ilippines h1s some l~.7 
. ',. 

m11~1on 

hectares of for2st land. Of this total, 19 t are unclassified while the 

rest are forest reserves (3.2 million haJ, timberland (5.5 millicn hal 

and National Parks and Reservations 12 million ha). 

The existing timber resources approximate 1.55 billion cubic meters 

mostly made up of dipteracarp species comprising 1.4 billion cubic meters. 

Wood is utilized in various forms among whi~h are: 

and papar as well as other wood-based panels. 

lumber, pulp 

In 1Q81, an aggregate volJme of 1.22 m1llicn (ub1c meters of lumber 

was produced. This is 20 less than the 1.53 mi:licn cubic merers 

produted in 1980. 

In 1Q92, 1.15 cubic meters of lumber prcductinn were registered; 

this again i~ lower than the Production of the orevious year. Hc~ever, 

the prospects of d bigger turnout for 198J are good s1nle a subst~ntial 

demand will be ma.je by the housing projects. 
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The following is a list of the major species considered for use in 

ronstruct1;;r.: 

Mo lave 
Ipil 
~-a~al 

Guijc 
1\oi teng 

Narr a 
Nariq 
Mahcgar.v 
Palcsapis 
T!nang 
Sagtikan 
A!r:iacig~ 
Al:non 
Tangile 
Hanggaslnoro 
Red la1Jan 
While lauan 
!1ayapis. 
Malabayab.,s 
Dungoil 
Mangachapin 
Tir.dalo 

Yi!~! E9~~1f!Qr~ 
I~!~i§, selected species 
Ugeg~_Ql~il~Qi£~ and other species 
~bQt:~9_9'dl~Q 
~i2!~rQ£~reyj ___ S[1G1iflQrYI a~~ 
speci.es 
f !grg£~re1J?_~ee~ 
Y~!i~§-~9D99~D~EQl 
~!~!~ni~-~9£fQEGY!l9 
~Gi~QE!~~1-~ee~ 
~bgr~~-!gr~m9nni~n9 
fgr9~bQr~~-m9l§gQQD~n 
~9!!!~iL!!Hg 
~bQfgg_g~i!!!i:1 
~tQfgg_eQlt~E~f~g 
~bgrg!!_Ebilieeingn~!2 
~bgrg9_oggrQ~gn~i~ 
f gn!9£!g_£QD!Qr!!! 
~bgrg9_e9lQ?ge!2 
Iri~!?l'.!iL2E!':'!.o 
Igrr!g!i~-~rlY~!l£9 
~Qe~L9£'d!lQ91§ 
P~b'd1ig_rb9~QQlQ9 1/ 

Sc me or the above species rare are utilized for 

construction purposes. The most commonly used species for construction 

are ia~al, Apitong, Tangile, Nclave, Red and White Lauan. Harra is prime 

wood anrl is used in the manufacture of furniture. par.el board and other 

wood prod•JC ts. 

In lQO!, the Philippines imported sawloqs, veneer logs lcnnifersl 

and lumt,0r fnm the Unitt>1J States, Australia .. rnd Japan for ·.! tot3l of 

. 
P ': i l i PP ; ~: e Wood., • ~la n i 1.1 : e, 1; ( c: ': 'J cf Pr ! r1 t in q , l :i ; ;:: l :Jr: .j Tam.:> s 1 :; 3 rid 

A 91; i l .H • ! mp o r t a n t I: om m P. re 1 a I T 1 m be r s o f t h ~ Ph i l i P c 1 r: i:: s r Na n i l a : 

Bureau of Pr1nt1ng. lQSJJ 
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The construction cf buildings is governed ~Y tbe National B~i:di~a 

~Jde cf the Fhilippines. This code 1efines the provisions of its scooe 

a~~ apclicatian, gen2ral tuilding reG~iremencs and site requirements. 

As to the tvpe of ccnstructian, the code specifies five ma1or tvoes, 

1.;h1ch are: 

Type II 

fype III 

. Type IV 

TvPe V 

"Of ioiOOd construct10n prot?cti·;9 

fire-resistant material::: one-ho1Jr fire resist.3nt 

throughout, with ex~e?ticn permanent non-bearing partitions ~av 

use fire-retarjant treated wood within the framing a~semblv. 

Building of illasonry and wood construction with struc!Jr3l 

elements selected from any wood material permitted ~Y the Code, 

provided that the buildirg shall b2 one-hour fire resistant 

throughout. The exterior walls shall be intombustible 

fire-resistant construction. 

These are buildings of steel, iron, ronrrete or masonrv 

construction. Wa~ls, ceilings, and permanent partitions are ~F 

incombustible fire resistant construction. 

These ar2 buildings that are fire resistant 1nd ~he 

structural elements are cf steel, iron, concrete :r masonry 

construcr.ion. Walls, c2ilings and permanent partitions are cf 

incombustible fire resistant construction. 

The code further defines in the various chapters the requirements 

Fire ::mes, 

Fire res1st1nt construct:on, 

Building use or occupancy, 

!...iqht an.j v.:-nril.=itior •• 

s.~nitation, 

;ut:~!ng Projection over putlic stre~t~. 

Protection of pedestrians dur;ng construction/demoli~1cn, 

GenRr~l ~esiJn ~nd construction, 

Electrical an.j mechc:inic3l n·qulations, 
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Storaoe and handling of photcaraDhic and x-ray films t~gether with 

its fire extinguishing svs~em, 

Pre-fabricated con~tructicn, 

Plastics, 

Sheet metal, 

Paint soray booths, 

Glass an~ gla:ing. 

Thrcugh the Shelter Programme. the housing proble~ in the country is 

being resolve~ through four components of shelter develaoment. namely: 

requlation, production, finance, and marketing. These are adm1~istere~ 

ty the s~ven Snelter Agencies under the Ministry of Human Settl~ments 

The ma1or projects already implemented include the following: 

~li~~-Erggrgmm~ 

This is the regional component of the Programme and it involves the 

construction of housing units. in 1500 cities and towns throughout_ :t is 

designed to improve the living conditions and the quality of life in 

rural communities. Each project consists of 50 to 100 units. Some 448 

Pfcjects have been completed and occupied by some 20,000 r~sidents. 

Vr~gD_~l!~~ 

This concerns the development of urban communities which cater to 

low-income families. The communities are a cluster of medium-rise 

1partment buildings with orov1s1ons for livelihood acti~i~ies. Nine 

comoleted sites are now occupied by around l,226 family beneficiaries 

~h1ch 1re cr~anized into associations. Added to this is a r) 1 ai of I ~?O .. ',j,_._, 

units which are nearing completion. 

~~G:I~~§-~rggrQ~ill~ 

r~is is a n~'.ian-~ide savings movement for private and goj2~nment 

em,ioyees ~h:(n emphasi:es house acauisit1on 1t liberal terms. The fund 

f~r t~e purcG:2 is qenArated throuqh the (Jntribution of a percentctqe of 

the emolov~e~· salaries tn be equally matchqd by their employers. 
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Together with the Fle1ihofile orogramme mentioned abcve. and oth2r 

related programmes of agencies like the Government s~rvice and Insuran(e 

System. the Social Security System and the National Housing Authoritv, 

which seek to implement shelter development. there is a feeling of 

ootimism that the perennial housing problem in tne Philippines wil! soon 

be overcome and this on account of the dedicati~n of the national 

leadership to meet the shelter challenge. 
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SRI LANKA: THE CONSTRUCTION INDUS7RY 

The constr~rtion industry of Sri Lanka encompasses the main aspect~. 

of civil engineering i.e. buildings o~ all types. 

development and irrigation including hydro-power 

importance of the construction industry for a developing 

infra-structure 

projects. 

<::ntry such 

The 

as 

Sri Lanka cannot be over-emphasized particularly at a time ~hen the 

Government has launched massive development schemes in a number d 

spheres. Development is an essential ingredient to the progress of a 

naticn, and the construction industry has to play a leading and important 

role if developent projects are to be accomplished effectively, 

efficiently and economically. This involves the use of the most 

appropriate technology and construction methods, 

skills and utilization of local resources 

Furthermore, the use of effective contract systems 

management are also necessary. 

available construction 

as much as possible. 

~d efficient contract 

While being a part and parcel of '.opment, the consbruction 

industry also generates many other industries such as the manufacture an~ 

supply of building materials and equipment. generating employment 

in its own sphere, the construction industry also helps generate 

employment in other connected industries a iell, and in this respect is 

greatlv beneficial to any country. 

Agencies responsible for construction 

categorized as follows: 

ii Public Sector aqencies such 

Corporations: 

:.c u., 

in Sri Lanka can 

Government DePartments 

( ii ) Private sector firms and small time private contractors; 

(iii) Foreign contracting firms. 

Unfortunat9ly few statistics are available 

construction work handled by each category. 

on the 

and 

of 
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Although during the period 1970-77 the policy of the Government of 

Sri Lanka was to entrust almost the entire quantum of construction to . 
public sector agencies, since 1977, the Government has opened the doors 

of the construction industry to t~e pri~ate sector as well. This policy 

together with the massive increase of construction activity in the 

country during the ensuing years gave rise to the emergence of a large 

number of private sector firms in the construction industry. However. 

the capacity of the public sector agencies and the private sector firms 

being limited, a large number of foreign contracting firms have been 

employed. particularly on irrigation and hydro-power proj~cts and on some 

infrastructure and large building projects too. 

While the construction of public buildings such as housing schemes. 

school buildings, office buildings, hospitals, etc. is shared by the 

public and private sector, the construction of private sector buildings 

such as hotels, factories, officds, shopping complexes. etc. is i~ the 

hands of private sector firms. Private dwellings continue to be 

constructed by small time private contractors. 

In · the sphere of buildings the two major construction agencies are 

the Department of Buildings and the State Engineering Corporation of Sri 

Lanka, both institutions being part of the Ministry of Local Government, 

Housing and Construction. The DPpartment of Buildings in most instances 

in turn hands over the projects to a private contractor on a tender 
basis, a few projects being handled with direct labour. The State 
Engineering Corporation with a work force of around 8000 employees 
handles most of the projects on direct labour while a few projects are 
given on a labour contract basis to private contractors. While the 

annual turn-over of the Department of Buildings is around Rs. 500 million 

(approximately usi 22 million!, the annual turn-over of the State 

Engineering Corporation is around Rs. 350 million (approximately usi 15 

million). 

The main problem faced by the construction industry in Sri Lanka 

today is its instability. With global recession and sharply rising costs 
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of building, the Government has been forced to prune down its invest~ents 

in this sector. ~est of the on-gcing projects are funded by external 

financing and procurement of foreign aid for further development works is 

getting more and ~ere difficult. Under such circumstances long-ter~ or 

short-term forecasts for the future of the industry are not possible, and 

the future cf the industry in this respect is quite at stake. Ac ~ 

result, the survival of the local construction agencies. let alone 

expansion, has become difficult. 

Rising costs cf construction have also been a maJor drawback tc the 

industry. Constructicn costs which from 1969 to 1977 showed a gradual 

increase (average cost index of 100 for 1969 going up to 136 in 1077) has 

shown a very sharp increase from-there onwards, up to 1932 (average cost 

index 598) for all construction work. The greater demand for 

construction materials resulting from the surge of construction activity, 

global inflation and rising local costs have given rise to the sharp 

increas~ in costs. 

The shortage of skilled labour and trained personnel for superv1s1on 

of con~truction works is another problem faced by th~ industry. This has 

been caused by the out-flow of these categories ma-inly to tire West Asian 

countries for more lucrative jobs and the lac~ of adequate training 

facilities to produce skilled workers to meet the increased demand. 

The major building materials used in Sri Lanka are timber, cement, 

steel, bricks, tiles and asbestos. These constitute a large portion of 

the costs in construction of conventional buildings. Other materials 

Jsed are galvanized iron she~ting, aggregates, rubble, sand, liie, 

paints. hardware, sanitary equipment, PVC ite~~. electrical accessories, 

glass, aluminium, etc. radian and earth are also used in traditional 

rural housing. 

Timber, concrete and steel are the alternative ~tructural ~ater1al3 

used for roofs while clay bricks, concrete, cement/sdnd blocks are used 
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for walls and supporting framework for floor slabs. Concrete, and tJ a 

lesser extent. timber and steel are used for structural floors. The 

structural framework for ceilings almost always consists of timber. 

Concrete, rubble and bricks are used for foundations. 

Tiles and asbestos are abundantly used in conventional buildings as 

roof covering materials. Calicut tiles and half round tiles are used 

more for single and two storey d~ellinqs, while asbestos is used for 

dwell in gs as well as for other types of buildings. The asbestos roof is 

overlaid with half round tiles in some buildings to reduce the heat. 

Galvanized iron sheeting is also used at times as a roofing material 

:nostly for temporary or se11i-per11ar.ent buildinqs. Cadian is used as a 

cheap alternative in traditiona: rural nousing. 

Cement/lime/sand mortar is used for plastering br ickwalls and 

concrete work. ~nile cement/sand mortar is used for rendering floors. 

Hore exoensive floor finishes sometimes used are terrazo flooring. 

terra-cotta clay tile flooring and vinyl flooring. Plastered walls are 

finally lime washed or 

paints. T i111ber wa E 

is quite expensive. 

painted with ce1ent based pai~ts or emulsion 

panelling is an alternative finishing material but 

I!~~~[i_£QQ£[~!~-~ng_~!~~l_:_!~~![_~~~il~~ili!~i-~§~_gQg 

~~~Q£!~!~1_erQ~l~~~ 

Sri Lanka. h3ving a tropical climate. has a considerablP. Potential 

for timber, Jnd timber is cne of its ~ost valuable natural r~so~~ces. 

5ri Lank~ presently possesses around ~so.coo deres 111!,G40 hdJ nf timber 

plantations, both in the dry and the wet zone an~ approximately half of 
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this is teak plantations .. However, i~ the absence of a regular planned 

reforestation/afforestation prO'<:)raaae in the past. forced deforestation 

required for the country's m3jor river diversion 

inrreased demand for timber has necessitated 

available popular species of timoer as well as 

timbers in the construction industry. 

scheme and the greatly 

the opti1u1 use 0f the 

the use of indigenous 

In this respect, apart from the study of properties and duratility, 

and use of the lesser known species of timber w!:ich are not available in 

very large quantities, it may be well worthwhile to promote if suitable 

the use of treated rubberwood fer structural an~ non-structural 

purposes. Preli1inary tests carried out have shown that rubberwood 

prossesses adequate strength properties and if its durability can be 

suitably extended by treatment at reasonable cost, tnis 1ay turn cut to 

be a break-through in the CGnstruction industry, as ~ubberwood is 

abundantly available in rubberwood-plantations and is presently used 

1ainly as firewood and at times as for~work for concrete constructions. 

The esti•ated annual require1ent of tiaber in ter1s of log volume 

according to the State Ti1ber Corporation is around 800,000 m3. The 

State Timber Corporation has been able to provide only approximately 25% 

of this total 1arket require1ent while the balance is provided by the 

private sector on per1its issued by the Government and the major quantity 

by illicit timber dealers. Hore than half the sale of timber through the 

Corporation has been in the form of lGgs. In order to meet the increased 

c~nsu1er de1and since .1979 timber has even been i£ported to Sri Lanka. 

Ti•ber was i1ported mainly thro~gh the State Timber Corporation who have 

recorded sales of around 350013/year, while sJ1e timber has been imported 

by the private secto~ as well. 

Timber has been used in Sri Lanka for centuries. There is ample 

testi1ony of this in ancient te1ples, churches, etc. It had been common 

practice those days to use very large timber sections not only for 

structural members in roofs, et~. but also fer doors and winJows. Timber 

had also been used to a very great extent for furniture. Ir the past, 

good quality timber ~ad t~en lavishly u5~d because it ~ls abundantly 

a~~ilable and inexpensive . 

Timber in Sri Lanka t~day is 

de~and. Since 1969, the price 

an 

of 

expensive 

timber 

commodity 

has gone 

with 3 

up by '00%. 

heavy 

The 
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present price of sawn timber varies between ~s. 7.400.- 10,Q40.-/m3 (USS 

321 475). However, timber is still being used for many purposes in !he 

construction industry. Timber is still by far the most popular 

structural material for roofs and ceilings in housing. It is used for 

roofs and ceilings in other types of buildings too, though not tc the 

sa1e extent as in housing. Timber i~ at times used for upper floors of 

buildings, and temporarily as props and formwork in concrete construction 

work. A timber species ('HQra') is sometimes used as piles in foundation 

work. It is also used abundantly for doors and windows or all types cf 

build~gs as well as for furniture. Further uses are for panelling, 

ceiling boards, partitions in the form of chipboard or plywood, railway 

sleepers, electric poles and timber boats. Timber is very rarely used 

for bridges in Sri Lanka. 

· The problems faced by the construction industry in using timber are 

many. Adequate information is not available on the mechanical properties 

and durability of most of the indigenous species. Today, selection of 

timber is based more on traditions and beliefs than on scientific 

information and therefore is not very sati£factory. Th2 clas~ification 

of timber as done presently by. the State Timber Corporation is rather 

vague and keeps on changing with the incre~sed demand. Stress gradi~g of 

sawn timber is not carried out at all, and grading of logs has been just 

started at the Timber Corporation. As a result, high safety factors have 

to be used in design and the use of indigenous timbers is greatly limited. 

S;ientific seasoning and preservative treatment are rarely done. As 

a result of this, and the fact that the demand for sawnwood is very high. 

the timber available on the 1arket is very often green timber. Although 

not suitable for use, builders are often compelled to d~ so. 

The hig~ cost caused by the heavy demand and the scarcity of good 

qu~Iity timber are furthef drawbacks that users have to face. 

Concrete is a much more modern material which is sometimes used as a 

substitute for timber. The construction industry in Sri Lanka uses 

reinforced concrPtP to a large extent and. pre-stressed concrete to a 
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lesser ex tent. tu~ to the large increase in construction activity over 

the last four to five years, it has been necessary to iaport cement to 

•eet the increased demand. 

Sri Lanka's ce•ent production in 1982 has been around 700,000 metric 

tons. This is expected to increase to about l,393,000 1etric tons ~Y the 

end of 1983. A quantity of about 700,000 •etric tons of cement was 

i•ported in 1982. 

The aggregat2s used in concrete consist of sand as fine aggregate 

and granite and limestone as coarse aggregate, all of which :.e available 

locally. However, with the increase in de•and, these materials too have 

shot up in price with increases of 500 to 600% on the 1969 prices. 

Ce1en~ too has increased by around 300% since 1969. The average cost of 

grade 20 concrete is around Rs. 1,545 (US$67) per cubic 1eter. 

Concrete is heavily used in the construction industry for 

•ulti-storey buildings, hydro-power projects, water retaining structures, 

i~rigation works, bridges, and, to a lesser degree, in single storey 

buildings. Precasting of reinforced cocnrete •e1bers of prestressed 

concrete me•bers is also practiced, with most concrete work done in 

situ. Pre-tensioned concrete purlins are ~sed in large housing schemes, 

factory ·b11ildings, etc. as a substitute for timber and is found to be 

comparable in cost. 

The problems faced in using concrete in the c~nstruction industry 

are the high cost and the fact that Sri Lanka is still not geared to 

produce high strength concre~e due to inadequate quality control, 

non-uniform aggregate grading and inadequate testing facilities. 

Steel is another heavily used constructjon material being used 

structurally and as reinforced for concrete. 

Steel is produced locdlh at the Ceylon s tee! Corporation from 
imported ingots. The private sector is also free to import steel and as 
such a large str.ck of imported steel also c.omes to the country. The 
annual consumption of locally produced steel is around 30,000 metric 
tons. At present, abo•J t the same quantity is also imported annually. 

High t~nsile steel for prestressed cvnr.rete is imported. 
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Steel is of ten used as a structural material for medium to large 

span roof trusses. purlins, etc. and to a lesser extent for other 

structural members such as columns, floor beams, piles. etc. in the 

building ind11stry_ 

Reinforced steel costs around Rs. 950 (US$4l.3i per 50 kgs tied in 

positibn, while structural steel costs around Rs. 1150 (UStSO) per SO kgs 

fabricated and installed in position. 

Steel does not pose any specific problem in the construction 

industry, other than maintenance in the long ter~ and ccrrosion, 

encountered if structural steel is used close to the sea sh0re. 

Modern technology, which includes the use of 1ode~n construction 

equipment and modern construction materials such as cement, steel, 

asbestos, etc. has been used in Sri Lanka for quite sc~e time, whereas 

materials such as alu1iniu1, high quality light weight roofing, etc. have 

been introduced over the last few years. However, traditional 

construction practi~es us!ng aud and cadjan still exist in the rural 
areas. 

There are no uniform specifications and standards for construction 

work. In general each organization draws up its own specifications and 

standards based on the British Standard Specifications. For specialized 

jobs where no specifications dre available, the British Standard 

specitication may be directly used for oesign and construction. Sri 

Lanka standards have however been drawn up for various building materials 

fro• time to ti1e in order to improve their quality, but these are not 

mandatory. Haterials conforming to these standards may carry a sta~p to 
indicate this. 

With the very high cost of construction, and i~ a situation where 

the rate of inflation in the construction i~dustry is much higher than 

the general rate of inflation, financing of construction ~ork is nc doubt 
diffic1Jlt. 
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With high rates of interest on bank loans even the contruction of a 

private house is beyond the average wage earned. Completion of 

Gcvernme~t projects too of ten get delayed due to lack of funds to meet 
escalated costs. 

Labour is freely available 10 Sri Lanka, but skill~d labcur is 

scarce due to the large exodus, particularly to the West '5ian countries 

~er more lucrative emoloyment. As a result, semi-skill~d workers are 

often called upon to carry out skilled work, and thus workaanship and 

quality of ~ork has been found to suffer. 

The facilities for vocational training were lacking in Sri Lanka 

until the establishment. very recently, of the Construction Industry 

Training Project under the Ministry of Local Governaent, Housing and 

Construction. This project has been undertaken with financial assistance 

fro• the World Bank/IDA and its objective is to increase the supply of 

trained 1anpower and to iaprove the level of technical 1anage1ent 
expertise. 

Facilities for higher technical education have been available in Sri 

Lanka for quite so1e time through a nuaber of junior technical institutes 

and the output of these can be said to be adequate. 

The Centre for Housing, Planning and Building in Sri Lanka, set up 

under the Ministry of Local 6overn1ent, Housing and Construction with 

assistance from the Governaent of the Netherlands, provides useful 

training fer technical Personnel in the construction industry. It trains 

in the fields of housing and planning and construct1on manage1ent by 

conducting short-term courses for site engineers, midale level technical 

officers and new recruits to the technical grades. 

Quality control and standards are fields which are unfortunately 

ouite neglected in Sri Lanka. The only institution which is in some way 

involved in these fields is the Bureau of Ceylon Standards. Although 

they have from time to time prepared standards for some building 

materials, the machinery t.o i•Plement these has still not been 
e~tablished. 
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The institutions involved in the field of industrial research are 

the Building Research Institute of the State Engineering Corporation, the 

Ceylon Institute of Scientific and Industrial Research and the National 

Engineering Research and Develop•ent Centre. The funds, staff and 

facilities a.,ailable for these institutions being limited, their 

contribution tp the construction industry is small. A proposal has been 

drawn up to set up a National Building Research Organization under the 

Ministry of Local Government, Housing and Construction with assistance 

from the United Nations Develop111ent Programme, and if this is 

i1ple1ented, it would be a great boost and the fulfil•ent of a mucn 

needed requirements for the building and construction industry in Sri 

Lanka. 
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ST. LUCIA: A SURVEY OF LOCAL BUILDING CONSTRUCTION 

The average te•perature in St. Lucia is 80 °F. St. Lucia spreads over 

an area of 238 ~quare •iles. Its capital is Castries. 

45,000 and the total population of St. Lucia is 130,0DQ. 

Its population totals 

The construction industry in St. Lucia peaked in the early 1~70s with a 

•assive injection of foreign capital in resort construction. It 

level mainly through Govern1ent projects for schools and 

sustained the 

housing and 

and airport significant infrastructural develop1ent of roads, harbour 

extension. It suffered a major set-back as a result of the energy crisis, 

inflation, and the recent turmoil in local politics and Go\2rn1ent. 

The political tur1oil ended last year when a new leader was 
reinstated. Today, the co~struction industry see1s to be on the road to 

recovery with several for·~ign-aided or financed housing projects and resorts 

on the verge of construction dnd a few industrial and co11ercial buildings 

under construction. 

The •ain public buildings in Castries - Treasury, Registry, Law Courts, 

Hinistry of Finance - are housed in buildings constructed after the 1948 fire 

and are built of masonry. A i:ew Govern1ent off ices are also housed in old 
army barracks with walls of stone 14. to 24· thick with heavy wood roof 
trusses. Modern off ice construction, both in public and Private sectors. 
consists of rein forced concrete colu1ns and beams with floor systems of 
reinforced concrete or wood joints. Industrial buildings are brJ i It of steel 
frame and 1etal cladding or reinforced concrete structural svste1s anoj 
concrete block in-fill. Houses are built of concrete blocks, rubble/stone or 
ti1ber. In a 11 of these building types, corrugated galvanized roofing is 
co11only IJ5ed. 
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Some of the problems facing the industry are: 

the high construction costs caused b~ persistent inflation. 

long distance of material suppliers from St. Lucia. It take5 

fro1 six weeks to six mcnt~s from order to receipt of material. Cost 
of shipping is implied. 

lack cf skilled labour and personnel. 

The island has an expanse of woodland and forest representing some 

acres or approximately 31%of the total land used (59% mixed 

agriculture, pasture, human settlement). One third of th2 forest resources. 

approxi1ately 16,400 acres is fully protected forest ~~serve. 

Several species of indigenous timbers are available (limited supply) 

for use in house construction and for furniture (mainly). A few include: 
teak, red cedar, white cedar, blue mahoe. mahogany, Carrlbean pine, 

breadfruit, satinwood, merise, gommier, bois canon, laurier mabre. b:lata 
chien. 

Teak is used in furniture construction and flooring. It is a dense and 
darkish wood. 

Mahogany is a hardwood which is ideal for wall panelling, flooring, 
furniture and doors. 

White cedar is suitable for siding and shingles; its colour is light 
and is a very durable material. 

Balata chien is a very durable timber which is suitale for exterior use 

such as piles, floor supRrstructure, pilotis, etc. 



Peasants have been using indigenovs timber for years. Traditionally 

the tre~s are felled and sawn into toards and then finished after havi~a been 

transported to the construction site. With the advent of the banana industry. 

this occ~pation dwindled and concrete block houses were consiJered as the sign 

cf upward mobility. Today, the Forestry Division of the Governmnt of St. 

Lucia is the chief p~omoter of timber on the island. 

Private lands 

Cro~n lands 

April 81-Harch 32 

43,157 cu.ft 

10,985 cu.ft 

April 82-Harch SJ 

38,775 cu.ft. 

17,399 cu.ft 

Major suppliers of pitch pine 

mahogany co1e fro1 Guyana.· Other 

the United King~o1. 

are USA and Canada. Greenheart and 

supply countries are erazil, Honduras and 

Greenheart is ~ · ·~1y used for door and window frames, exterior siding. 

deck 1embers-balustral ~ilings. Pitch pine is used for flooring, ceiling, 

door and window frames. 

doors. 
v is used for furniture, wall panelling and 

One drawback of timber construction is its susceptibllity to attacks by 

termites. Wood therefore has to be treated, which means an additional cost. 

Conservation of the forest is essential for the continuity of water 

supply and preservation of soil quality. 

The protection of environmental resources in view of their unioue 

ecological. historical and economic significance. 

Limited natural resources: the nature of the tropical forest does not 

provide the concentration of a species in a given area. 
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Flat land is used up by the larger estates for •ajor export crops of 

bananas and coconuts. Other forest areas are also being cleared far 

agriculture and timbers are cut for the production of charcoal. 

Due to improper methods employe~ in timber connections, i1ported 

greenheart did not withstand the hurricane of 1980 - a reflection on technical 

incompetence. 

Cement is not produced locally but i•ported 

so11rces are the United States of A•e-rica, Colombia, 

Rico. A local cement factory has been envisaged 

presently being sought for its implementation. 

from Barbados. uther 

Guadeloupe and Puerto 

and foreign donors are 

Sten~ is quarried locally and is in abundant supply. Sand is mined 

fro1 river beds and beaches. The latter source, until recently, was more 

prevalent. Recent legislation has made it illegal to remove sand ·from 

beaches. Pumice is a new material which is .presently being researched for use 

in concrete blocks. 

Precasting is not generally used in large projects. It is used mainly 

for caissons (piles), culverts and slabs but was once used on a housing 

project of apprc:imately 20 houses (La Resource, Vieux Fort). The Hess Co., 

an American company which funds and constructs some schools on the island 

under an agreement with the government, utilizes precast concrete panels. The 

average builder, however~ cannot afford the heavy equipment (which is not 

available) th~t is necessary for precast construction. 

Concrete is used 

foundations, exterior 

extensively in 

walls. partitions, 

all sorts of 

fireproofing 

construction for 

of steel sections, 

decorative finish and waterproofing timber (expanded metal and plaster finish 

to timber i~ b~throoms). 



Concrete has been proven to be a cost effective •aterial and has a low 

1aintenance coefficient. 

The sand is 1ined locally fro1 beaches resulting in serious beach 

errcsion. 

Sand is not washed to reaove the salts - thus ~racks and irregularities 

occur in construction. 

Ce1ent is so1eti1es scarce, causing delay in construction. 

Steel is imported fro• Holland, the United Kingdo1, Canada and the 

United States of A1erica. Steel rods and wire mesh are used to reinforce 

concrete bea1s, . 1lu1ns and floor slabs fot both public and private sector 

buildings. Rolled sections are used in areas where large uninterrupted spaces 

are needed. 

A fabrication plant has recently been established on the island and has 

reached some measure of success. 

Steel is economical both in initial cost and in erection time. As long 

as it is protected fro• the elements, it is extremely cost effective. 

Steel corrodes after attack by sea salt carried by the wind, especially 

on the windward side of the building. 

Savings gained during erection is outweighed by methods of steel 

protection and maintenance. 

Lack of equipment limits its use (heavy sections) in construction over 

three storeys. 
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Corrugated galvanized iron is the prevalent roofing •aterial by virtue 

of its low cost and easy application. Wood shingles have been the traditional 

indigenous material but are not readily available. Other roofing materials 

are asphalt shingles, felt and built-up roofing. Tile roofing has been used 

but the material has to be i1ported and is expensive. 

Materials used for fastening are corrugated galvanized nails. steel 

bolts and nuts, steei nails, hurricane clips and clamps, steel anchcr bolts. 

Finishing materials are 1ainly paint, plaster, wood ~anelling and 

siding and various concrete/aggregate textures. 

Ti1ber houses on wood stu1ps or stone piers has been traditionally 

built by peasants. This is a low-cost 1ethod. 

Reinforced concret~ beams and columns, with concrete block infill or 

decorative grille blocks, floor slabs of reinforced concrete and wood rafters 

for roof. 

The basic 1948 code, revised and 1•ended in 1971 is Presently being 

revised. This code is not comprehensive enough and needs to be more specific 

in tec~nical areas. It relates more to planning requirements. 

Through the Urban Development Corporation and House Building Programme 

for middle income earners. 
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The Housing Develop1ent Bank for the •iddle/lower inco•e group_ 

The St. Lucia Hortgage and Finance Company and Coamercia! Banks and 

Insurances for the 1iddle/upoer income groups. 

Most finance co1panies only assist up to 30% of esti~ated cost of 

building and land which 1ust be owned. 

High percentage of une1ploy1ent represents or reflects a large number 

of unskilled labour. Approximately 20% unemploy1ent exists among the youth. 

Apprenticeship programme and other training 1ust be instituted. 

A technical college exists and is co-educat1onal. Training is provided 

at the tertiary le•el 1n construction techniques, techncloqy and drafting, 

a1ong others. Island-wide multi-purpose workshops are presently at the 

planning stage by the Ministry of Education. A few secondary schools provide 

training in carpentry, drafting and woodwork. 

A couple of firms are involved in project management and quantity 
surveying. 

The survival of the construction industry depends on five factors: 

(a) The provision of mote readily available indigenous materials at 

reasonable cost and en pa~ with imported materials. 

(b) Imports of mater:41s at reasonable cost to builders. Efforts 

( c) 

should be made to limit imports . 

Supply of competent professionals as wel~ as skilled labour in 
the building sector. 
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(d) Cooperation between the public and private sector. 

:e) Introduction of appropriate indigenous technology and research 

and technology transfer fro• other countries. 

Governftent of St. Lucia - Ministry of Finance, Planning and STatistic5. 

1970 Census, St. Lucia 

~t. Lucia Forestry Division 

Hiss Jennifer Auguste, Architectural Assistant, for so•e researc~. 
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INDIGENOUS TIMBER 

~£~ ~-Qf_BQl~l!l_R~!~~-Qf _Ii!~~r-~£~Qr1in~_!Q_§irth 
Qr_~y~ £_EQQ!_f~_gr~~~!-~~!9h!_Qy~r-~~r~_i£Y~i£_fQQ!l_q~~[ 

g~r~-~i1_~ir!~l 

S 7 for each co•plete 
foot of girth or 35c 
per cubic foot 

S 6 for each co•plete 
foot nf girth or 75 c 
per cubic foot 

S 5 for each co•plete 
foot of girth or 65 c 
per cubic foot 

S 4 for each co•plete 
foot of girth or 55 c 
per cubic foot 

S 3 for each co1olete 
foot of girth or 45 c 
per cubic foot 

Red Ce~1r - Atajou; Teak; Mahogany_ 

Caribbean Pine: Blue Hahoe; Acoaut; Bois 
d'orange; Coubaril: Laurier Canelle: Satin Wcod: 
Bois Pain Marron; Go~1ier; Laurier •abre; Merise: 
Bois d'aaande. 

Balata Chien; Bois Blanc; Bois Leza1j; Bois 
Reviere; Bois Tan; Breadfruit; Contrevent or Bcis 
de Rose; Dal1are; Oedefouden; Feuille Doree; 
Laurier other than Ha~re and Canelle; Penny 
Piece; Poire or White Cedar; Po1mier; Zolivier_ 

Barbaquois; Bois Aguti; Bois Creole; Bois de Fer 
Sois de Hasse; Bois Guille; Case Rate or Cacarat 
Casse; Corosol Marron; Chypre; Goyavier: La Glu; 
L'encens; L'~pineaux; Pois doix; Savonette: Ti 
Citron and all species not 1entioned in this 
schedule. 

Aralis; Bois Canon; Bois Cendre; Bois Cate 
Bois Flot; Bois l'or•e; Chataignier; Figuier 
6011ier Maudit; Mahot Cochon; Mapou; Hcmbin: 
Paletuvier; palms (all kinds): Silk Cotton. 
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THAILAND: THE CONSTRUCTION INDUSTRY 

The boo•ing era for the construction ind~stry has gone, and construction 

firas are now facing grave difficulties due to the sharp decline in 

construction activities on the local market. Loca! construc~ion firms are in 

fierce coepetition for contrdcts. There has been a mar~e~ drop in public 

sector construction. The Go~ern•ent began to slow down its construction 

activities in 1Q77. Public sector construction amounts to roughly 40-60t of 

the total. 

The problees of the local construction industry are attributed to the 

general economic slowdown, to the high interest rates, to the restrictions 

placed by the co11er~ial ba~ks on credits to the construction industry, and to 

the fact that the Govern•ent has done away with escalation or 'K' payment 

regulations. The~e 'K' pay•ent regulations gave refunds to contractors ~hen 

building costs rose steeply due to inflation and the raising of taxes on sales 

of services fro• two to three percent. 

The National Housing Authority (NHA) continue~ to be the largest home 

builder. on 13 Dece•ber 1972, the Govern1ent issued Decree No. 316, setting 

up the NHA. The Decree dealt mainly with the problems of Government housing 

for the lower and mediu1 income bracket. Hore than 2000 persons are employed 

by the Authority for various projects such as: 

The construction of about 4000 housing units of site and service 

project at Tung Song Hong. 

The construction of satellite towns at Lad Krabang and Bang Plee 

Bang Bor. A total of about 7,900 houses are being built. 

The construction of more than 3000 units of flats at various 

projects such as Nava Nakorn, Bon Kai, Din Daeng, etc. 

The improvement of the slum areas, aiming at creating better living 

conditions for people who live in various congested and heavily polluted 

areas of the capital. The NHA hopes to improve about 11,200 houses. 

The NHA has also been given the task of building houses for various 

groups of Government employees. 

The construction of houses by private developers.ranges from high and 

medium income houses and apartments to shophouses as well as a small portion 

of low-cost housing. The sizes of the private firms are varied as are the 

numbers of people employed by them. Private builders ~re supplying only about 

5000 to 6000 houses a year in the Bangkok area. 
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:hailand has a basically sound building •aterials industry capable of 

producing all the essential aaterials, required by the country. and oft~n 

with a surplus of production which is then exported. From 1Q75 onwards. a 

builaing boo• ensued and because so•e •anufacturers were slow in r~sponding to 

the increase in de•and, shortages of so•e types of •aterials •ere registered . 

So•e buildinq •aterials industries can ~e briefly described as follow$. 

Concrete Products and Aggregate Co. Ltd .• established in 1952. 11a~es a 

variety of pre-cast ele•ents including hollow block. prestressed posts. poles 

and piles, structural ele•ents as well as plain and reinforced concrete 

pipes. The co•pany also provides ready-•ix concrete and crushed rock. Raw 

aater iais are reac!il y available. Reinforced steel is the only ite• 

i•ported. OJick-hardening ce1ent lS supplied by the Siam Ceaent Co.; current 

production is 40,000•3 of piles, bea•s and telephone poles, 13. OOO•.J cf 

precast footing, slabs and concrete pipe; 4 •illion hoolow blocks, 500,ooom3 

of ready •ix concrete and 450,000 •etric tons of crushed rock. 
. -

Thai Concrete Products Co. (1Q67) also produces hollow blocks, pipes and 

piles in a variety of sizes. The daily capacity is 10,000 blocks, 400 pipes 

and 200 piles. Several s•aller co•panies also •anufacture concrete products. 

The Sia a Ceaent Co. Ltd. was founded in 1913. The co•pany prod:ices 

ordinary ce•er.t ('Elephant' brand), silie ce1ent ("Tiger' brand), quick 

setting cement ("Erawan' brand) and white c e11en t. Small quantities of 

coloured finishing cement are also produced. Raw materials {marl, slate, 

lateri te, gypsu•) are all available in Thailand. 

The Jalaprathan Cement Co., was set UP in 1953 by the Irrigation 

Department for the construction of the Bhumibol Dam. 

The third factory in the cement industry is the Sia• City Cement Co. its 

total production is about a million tons per year. Cement was in short suppfy 

during the Viet Nam war build-up, but now there is an excess of production. 

Cement is exported to Laos and Viet Nam. Some special grades of c~ment, 

particularly high-early-strength cement is imported from Japan. 



- 110 -

Large deoosits of iron ore are located in :~ailand. ~est of t~e •ining 

pro~uction is exported to Japan. Iron ore ran s second in exoort earnings. 

after tin. New finds and increased loca: ~~•and fer ore ~i newly estaclished 

steel •ills are expected to ~aise prcduct~~"-

The Sia• Iron and Steel Coapan, h~; been oper~ting a foundry since IQSQ. 
' 

Its production is pig iron r~:nforcing steel bars (Plain and defor•edJ and 

sc•e casting. ~aw •aterial ir. scrap iron 20,000 •et~ic tens of p1g fer~ are 

produced per year; 7,500 •etric tor.s of reinforcing steel, and 4.500 eetric 

tons of castings. 

The Thai Steel Co. Ltd. also produces reinforcing steel, production is 

b,000 •etric to~s per year. 

The Bangkok Iron and Steel Co. produces 30,000 •etric tons of reinforcing 

steel fro• scrap iron. 

G. S. Steel Co. Ltd., a Thai/Japanese fir•, built a plant in 19~7. It 

produces 90,000 •etric tons of reinforcing steel per year. Output is expected 

to increase to 130,000 •etric tons. 

1965, 

Thailand is rapidly becoming self-sufficient 

nearly all steel products were i•ported. 

in reinforced steel. In 

At present, Thailand produces 

enough to •eet do•estic de•ands. 

Ii!Pgr~ 

Thailand has extensive forest resources of high co1mer~ial val~e. Teak 

and Yang have long been used in house construction, but their increasing value 

as export co•1odities has led to the use of other hard and softwoods in local 

construction. 

housing. 

~Q£~l_Q~!@ 
Kabak 
Daeng 
Phluang 
Rang 
Sak 
Say a 
Takhian 
Teng 
Yang 

The following table illustrates ~o•e species preferred for 

~ee!i~~!iQQ 
Concrete form works 
Flooring, siding, ~oards 
Flooring, siding, shingles, temporary structures 
Posts, beams, structural elements 
Furniture, flooring. doors. windows 
Panelling, partitions, flooring, doors, ~indcws 
Panelling, partitions 
Posts. beams. structural elements 
Flooring, siding, temporary structures. 

• 
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l;e1and for illOOd in construction and other wood-usin9 industries is 

exceeding prod~ction. The annual consu•ption rate is about 2.:J75.10Ga3 

(source: Royal Forest Depart1ent) but the production of timber lS only abo1Jt 

1,798,500•3- The national reserve forest area is about 196.470.Km2. The 

i•balance of production has led the country to import ti•ber, •ostlv free 

Halaysia. Indonesia and B~r•a. The total i•ports of ti1ber asounts t~ about 

584,40013_ There are over 500 s•all saw•ills in Thailand. Only the three 

•ills of the Forestry Industries Organization have d large output. There are 

approxi•ately 300 woodworking and furniture factcries, eleve~ paper •ills. 

thirteen •atch factories and seven parquet flooring factories. 

The Sia• Fibre-Ce1ent Co. Ltd., founded in 1933, produces tile roofing, 

corrugated sheets, flat sheets and pressure pipes. Raw asbestos is i1ported 

fro• South Africa, 15% are pro~~~~d locally; portland ce1ent. locally produced 

co•prises the re•aining 85%. Asbestos ce•ent is rapidly beco1ing a preferred 

building •aterial in Thailand replacing corrugated iron roofing. 

Cera1ic tile production is small. The output depends on orders. The 

1ajor de1and is for religiou~ and adainistrative buildings. 

Porcelain Sanitary Ware is produced locally by American Standard, Shank 

and WataNare. 

Host of the paints, varnishes, lacquers, thinners and solvents are UUN 

locally produced. · Raw materials are i1ported. The Hetropolitan Paint 

Factory, j:ist outside Bangkok is the larc;est domestic producer. 

The cost of so1e building 1aterials are shown hereunder in Baht. 

Q~~~[lE!tiQQ 
Concrete, cement contpnt 325 kg/m3 (elephant brand) 
Lean concrete, cement content 200 kg/a: (elephant brand) 
Round bars, SR 24, Average for all sizes 
Deformed bars, SD-30 average for all sizes 
Ro1an tile 50 x 120 cm (uncoloured) 
S1all corrugated sheet 54~120 cm (1Jncoloured) 
~ardNood (Ten], DaengJ 
Soft wood (Kabak. Yang) 

So1Jrce: Siam Cement ~o. Ltd. 

~Q~LU~b!l 
1,170/•" 
975/m3 
9,435/ton 
9.603/ton 
33/sheet 
30/sheet 
2B0-320/ft3 
150-160/f t3 
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Construction is basically of wood, concrete, or a co•bination of both. 

Generally, the traditional, labour intensive •ethod was e•ployed. 0nlv 

recently have so•e atte•pts been •ade to introduce industrialiied •ethcds. 

with so•e success. However, due to the lack Jf continuity in the constructior. 

industry, develop•ent of the industrialization is still li1ited. 

Host of the houses are built of reinforced concrete fra•e and floor slabs 

with light brick, concrete block, hollow clay tile or wood in-fill fer walls 

and partitions. Their heavy structures require footings founded on extremely 

de~p and expensive piers bec~use of the plastic 'Bangkok Clay'. 

A nu1ber of experi1ents are underway a1ong builders in prefabrication 

techniques. At this point, it appears that hand-crafted construction is still 

cheaper. One area that could be greatly !•proved, with a probability Jf 

saving in construction costs, is the 1odular standardization of building 

co1ponents which •ust be •ade individually. This interferes with the possible 

factory production of doors, windows, etc. and results in material waste in 

cutting. All heavy equip1ent used in construction •ust be i1ported~ 

Actually, construction in Thailand uses very little heavy equip1ent. A 

bulldozer 1ight be used in landfill, but quite often fill brought in b· trucks 

is spread by hand. No cranes are used, except for s1~ll pulley lifts. 

Concrete 1ay be •ixed in a s1all gasoline powered 1ixer. Mortar is usually 

1ixed by han.d. 

Building codes enforceable in a!l municipalities of the Kingdo1 have been 

established by a Royal decree in 1936. For the capital city, the enforcement 

of the codes i~ the responsibility of the Metropolitan Municipality, however, 

in an atte1pt to decentralize its function, permits for small residential 

dwellings (up to three storeys high) are now issued by the engineers of 

District Ad1inistration Office (A1pur). There have been many a1endments to 

date; yet frag1ented atte1pts at adapting the codes' inadequate 

co1prehensiveness have not produced any tangible results thus far. For 

exa1ple, while the building codes did mention the need to utilize f,re 

resistar1t 1aterials in so1e instances, no details were specified as to the 

required perform~nce; henca it is open to wide ranging assu1ptions. This is a 

generality of the present codes and 1any clauses are so vague that it calls 

for the designers and builders to act responsibly and with discretion, which 
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one cannot always rely on. Further•ore, the lack of conscientious and 

knowledgeable enforce•ent officers such as building inspectors 1ade it very 

easy for unscrupulous operators to avoid builrling according to the specified 
plans. 

The 1ost desired type of house construction is the single detJched unit . 
Due to inflated land c~sts, these units are relatively exp1rnsive. 

Construction costs could be fairly reasonable if wood fra1ing were used and 

i•Ported •aterials avoided. 

The following is a su••ary list of the cost of construction. 

according to types, •aterials, work1anship, etc. 
These vary 

Five-storey - walk up flat (NHA) 
Two-storey - raw house (NHA) 
Two storey - single detached house (NHA) 
Two-storey - single detached house 

(private construction 
Shop - houses (general) 

Source: Cost and esti1ate section, NHA 

~eerQ!!~~!g_CQ~!L!2 
rn~bu 
1,990 
1,350 
1,900 

2,500 - 7,000 
2,000 

Housing finance in· Thailand was established 30 or •ore years ago, but 

during thi~ ti•e its develop1ent was slow and not as successful as 1ight be 
expected. The reason for this is •ainly due to the amount of work which was 

carried out in the for• of solving i••ediate proble•s without long ter1 

planning of future develop1ents. Horeover, progress was still retarded by the 

fact that the Govern1ent did not see• to ~1ve any real attention to bring 

about the construction project. 

Since there are a nu•ber of people who own land which they might have 

acquired by way of hire purchase or inheritance but who have insufficient 

1eans to secure houses, •any co•panies therefore offer to construct houses en 

condition that the land on which the house will be constructed is to ~e 

•ortgaged to the co1pany or com•ercial bank, while the landowners pay for 
their houses periodically . 

Traditional Thai culture does not accept 1arious credit syste1s such as 

loans fro• co11ercial banks for house co~structiJn or pay1ent housing units on 

hire purchase ter1s, etc. This is why most people tend to build houses with 

their own savings or seek capital in~est•ent Jn their own. Most houses thus 

built tend to be rather below standard and do not always •eet architectural 
requirements. 
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Hereunder is a su••ary list of approximate wages in the construction 

industry. These vary according to the location and neec. 

L§~Q!H: 

Ha son 

Carpenter 

Electrician 

Pl!J1ber 

Painter 

Concrete 1rnrker 

B~!~~-!n_ft§b!lg~~ 

90 - 180 

80 - 150 

100 - 200 

100 - 200 

70 - 200 

50 - 70 

The following is a list of vocational training and high~r technical 

education in Thailand. 

Ile~_Qf_~gY£!!!lQ!l 

Vocational training 

Higher technical education 

fgr~Q!l~lU!!!: 

5,500 

1,200 

There are about 2,550 .registered architects classified broadly into 

categories in terms of grade; i.e. associate, junior and senior architect. 

Host architects are employed by the industry or Govern1ent agencies and have 

only part time private practice. There are about 30 full time architect firms 

in Bangkok. These are controlled by the Registered Professional Architect 

Committee and represented by the Association of Siamese Architects. 

l ) 

2) 

There are three groups of labour in Thailand. 

f rQf~~~!Qo~l ___ ,Q!mQo ___ l~~Qyr ___ grQY2~ It is cheap and readily 

available . 

. Q,£A~iQ!l§l_,Q~mQD_lA~QYt_9[QY2i It is also cheap but not readily 

available, depending en the time or season. Most of th~$ group come from 

upcountry to do construction work as a second profession. 

3) Skill~~-l~~Qyr: It is expensive, highly de1~~ded and not readily 
availahle. 
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A large proportion of the co••on labour group is fe•ale. Fe1ale labour 

costs about 40-60 Baht/day, Nhile •ale labour costs 50-70 Baht/day. Women do 

all sorts cf work on the construction site, with the exception of lifting very 

heavy loads. Co11on labour is generally te1porarily picked-up or laid off 

according to work load. Speed and efficiency are not great. Co•mon labour, 

under supervision will do carpentry, for1work, steel work, concrete mixing and 

pouring, 1asonry work, plastering, roofing, tile laying, land fill and 

paintir.g. Supervision, however, 1ust be close to ensure proper work. 

Sk)lled labour sue~ as rarpenters, masons, electricians, plumbers, 

generally supervise a group of co•mon labourers doing the work in their 

trade. As they are in high demand, they are generally permanent employees of 

the builders or sub-contractors. Skilled workers earn 100-200 Baht/day. 

Supervision usually consists of one or two foremen, perhaps a part-time 
architect or engineer and the builder hi1self. 

Engineers have organized the 'Engineering Institute of Thailand'. There 

are about 60 engineering consulting firms and over 23,500 registered civil, 
electrical, •echanical and soil engineers. 

There are about 76 ~ocational schools and 37 technical colleges ~hich are 
spread all over the country such as: 

Uthen Thawai School Building Construction; 

Bangkok Institute of Technical College; 

Honthaburi Institute of Technical College; 

Kon Khaen Institute of Technical College; 

~orach Institute of Technical College; 

Southern Institute of Technical college; 

Tark Institute of Technical College; 

Pranakornnua Institute of Technial college. 

The graduates fro• these colleges are trained as technicians and foremen. 

There are some institutions which are active in the field of quality 

control and standards such as the Applied Scientific Research Corporation of 

Thailand, the Thai Industrial Standards, the Engineerinq Institute of 
Thailand. etc . 



- 116 -

llNGDCJt OF TONGA: BUILDINGS AND CONSTRUCTION INDUSTRY 

Introduction 

The Kingdoa of Tonga covers a vast ocean area of 259.000 

kilometers, see fig. l hereunder. 
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The total land area of the Kingdom is 750 Jai2 comprising 169 islands of 

which only 36 are inhabited. In all. these islands are distributed generally 

over three larger island groups. the Tongatapu Group in the South. the Ha'apai 

Group in the centre and Vava'u in the North, see fig. 2 hereunder. Tongatapu 

is the largest island covering 256 Ja.2 and Nuku"alofa, the capital of Tonga is 
located on this island. 
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There are two chains of islands: those to the west are volcanic and thcs~ 

to the east are coral islands. 

The pecple of Tonga are Pclyr.esian. According to the latest census in • 

1976, the total population was deter•ined to be 90.035. with a pcoulaticn 

density of 138 persons per k•2. In 1980, the population was esti~ated to be 

94,760. However, due to e1igration to Australia, New Zealand and. 

incr~asingly, the United States of A1erica, the annual increase in population 

was reduced to 2% ir. the pre-1976 census years. 

Internal migration fro• the other islands to the 1ain island of Tcnqatdc: 

resulted in an eight-fold increase of the population on Tongatapu between 10°1 

and 1976. While the population of Tongatapu has been growing fast, the 

pooulation of its capital town Nuku'alofa has been growing twice as fast. The 

1agnitude of such inflow has put severe strains on land and housin~. 

The building and construction industry in Tonga is growing and evolving, 

constantly seeking new and better 1aterials for building and 1ore efficient 

uses for old ones. The amount of construction materials used is constantly 

growing and a basic knowledge of the important ones is essential to ,jesigners 

and planners, estimators or those actually involved in the construction of a 

building. 

Building and construction activities are carried out by Government 

departments, church organizations, contractors and private builders. In ter1s 

of volume, the main agency engaged in construction is the Ministry of Works. 

This Ministry has two divisions: 

The Building Division: for design and constru~tion of Government 

housing and buildings; 

The Road Construction Division: for the construction, maintenance 

and extension of roads, airfields and wharves. 

Five major private contractors exist and there are no international 

contractors represented on the islands currently. 
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As per the 1976 census, the materials used in house construction are 

shewn in table ·hereunder_ Table 2 sho~s some aspects of the regional 

differences in house standards . 

Table 1 Haterials used in house construction (1976 census) 

~!!'.!~ 
European style - wood 

- concrete block 
Iron - roof, wooden walls, Tongan style 
Thatched, Tongan style 
Other mixed •aterials 

Total 

~Y!Q~[ 
6,316 
2,??C 
1,367 
2,703 

_!.1.42;! 
13,908 

Table 2: Regional differences ir. materials used in house construction \1976) 

B~g!Qn 
Nuku'alofa 
Rural Tongatapu (excl. 

Nuku'alofa) 
Vava'u 
Ha'apai 
'Eua 
Niu as 

IrnLBQQf{;l 
90.4 

71.9 
73.S 
63.8 
87.8 
29.7 

51.0 
66.9 
52.6 
61.6 
16.9 

Timber is one of the only two building aaterials (the other is aggregate) 

available locally and is presently obtained from 'Eua and the senile coconut 

stems on Tongatapu. According to the 1976 survey of forest resources on 'E~a. 

it was estiaated that there was 32,093-cubic meters of timber on 'Eua on an 

area of 644 hectares. The most co11on species were Ta1anu (C~llQebrlu!_~e~J, 

Toi (Alebi!QQl~-~e~> and Tavahi (!yb~~-~e~>- A sawmill on 'Eua is currently 
producing about 300,000 super feet per annum. Eighty hect:res per annum cf 

Pin~~-£~tiQ~~~ and Ey£~l!e!Y~-~e~£i~~ are currently being replanted. 

This survey indicates tnat there were 12,500 hectares of senile coconut 

palms in Tonga with an average of 150 stems/hectare. In 1976, a sawmill to 

process coconut timber was established. It currently processes about l00,000 

super feet of timber per annum. 

timber are prPservative treated. 
Seth the native hardwoods and the coconut 
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The Foreign Trade Report of 1931 shows figures of the ti~ber i•ported rn 

Tonga_ The ti1ber species are fiQY~--r~~i~1i from New Zealand. Douglas f ~r 

fro• Oregon and ithers fro1 Australia. Fiji and Western Samoa. !n ! 0 91. a -

vo!IJ1e of 6.887- _.cubic •etres of dressed ti•ber was ill!pcrted. The i'llpcrt 

percentages fro• New Zealand and USA are greater. Timber is •ainly used in 

housing. However, in the years 1975-1977. the trend has been to substitu!e 

the use of ti1ber. This was due tc the substantial increase in !he price cf 

ti1ber while the :ost of ce1ent re1ained relatively stable. Therefore. TonGan 

builders were forced to substitu~e concrete blocks fJr timber framinq an~ 

cladding_ 

Currently, the average cost per square •etre of ti•ber in building and 

construction is 1$440/12. 

Ce•ent is not produced locally, and all ce1ent concrete construction 

depends on i1port production. The 1ain supply sources are Australia and New 

Zealand. In 19S2, about 9,600 tons of ce•ent was i•Ported. This inciudes 

ce•ent fro• China (Taiwan). 

still has to be solved. 

This ce•ent is cheap but the shipment prcblem 

Coarse aggregate for concrete is obtained by blasting ripping 

coralline li1estone which is then crushed to the appropriate size. A large 

nu1ber of coralstone quarries are operated on the island by the Ministry of 

Works. So1e sand is taken fr~• the beaches, but as this source is practically 

depleted, quarry or crusher dust being the by-prod1Jct o-f crushed coral. is 

being used as fine aggregate for concrete. Concrete block is the most 

co11only ~roduced i"te•. In 1979, an excess of half a uilion units were 

prodrJced. Concrete products are made by the Ministry of Works, the T 'Jr. g<s 

Construction Company, Jones Industries Ltd., and the Construction Division of 

Warne~ Pacific. Pre-casting is not very common in Tonga. 

Currently, the average cost per square meter of R.C. concrete, including 

masonry blocks buildings is TS430/m2. 

A very strict Qtial1ty control of concrete is required because of the pocr 

quality of the aqgregates in Tonga. 

• 
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Structural and reinforced steel are isported. 1ainly fro1 NeN Zealand. · 

In construction, they are used in Nharves as sheet piling and reinforced 

concrete structure. Several co11ercial buildings use steel frames but in 

general steel fra1ed buildings are not very co11on. Construction costs are 

understood to be cheap. Unfortunately. there is a lack of skilled labour in 

this field. 

Currentiy the average cost for a steel fra1ed building is TS290/12. 

All these ite1s are i1ported. The 1ain supplying countries are New 

Zealand. Australia and ~iJi. 

Galvanized iron is rolled 

Construction Co1pany and Jones 

into roofing sheets 

Industries Ltd. This 

produces nails, fencing and barbed wire and i1ports 

tints it in Tonga. 

white 

by both 

latter 

paint 

the Tonga 

company also 

in bulk and 

The Tengan traditional house uses bush timber or split coconut ste1s for 

the framing, and woven coconut leaves or woven pandanus leaves for the thatch 

roofing. 

The transition fro1 traditional building materials to conventional 

ldterials began by replacing the thatch roof with corrugated iron. Sawn 

timber, wall cladding and louvre windows then followed, but many houses are 

still being built using conventional materials in the traditional style (i.e . 
with rounded ends). 

Tonga is within a hurricane and earthquake zone, but there are no 

building regulations or standards. 

standards, for example the New 

Designers in Tonga 

Zealand Code of 

would consult overseas 

Practice (for earthquake 

designs) or the Australian standards (for wind resistant structures). 
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The •ain financing source for house construction is the Bank of Tonga. 

Hany Tongan fa•ilies overseas a:so become sources of finance to their 

relatives in longa. 

The current housing cost for a •odest three bedroom western stvle house 

ranges fro• $10,000 tc $20,000. Ho~ever, most conventional style houses are 

beyond the financial capacity of the average income earner. An unskilled 

rabourer earns an average of $60 per month. 

The volu•e cf building and cbnstruction expenditure amounts to al~ost T$8 

•illion in 1979/19$0. as follows: 

- Govern•ent sector 

- Quasi-govern•ent 

- Private 

Total for Tonga 

rt 3 '596' 000 
421,000 

---~.1.Z~~l.QQQ 

ILZ.1.Z~~.1.QQQ 

Construction expenditures in aggregate terms of real growth rose 84.9t 

over the Third Development Plan Period (1975-1980). The Fourth Five Year 

Develop•ent Plan(l980-1905) estimates the total value of construction to be 

carried out in the five year period to be T$60 million (final draft). 

According to the 1976 census, about 24% of the total pop~lation (90.000) 

is in the labour force. The majority of these people would be employed by the 

Ministry of Works and the Tonga Construction Comoany. Current estimates of 

building programmes for the Fourth Five 'fear Development Plan (1980-1985) 

indicate that the demands for construction works will inc.ease 

In 1978, an apprenticeship scheme was established in the Ministry of 

Works. This scheme includes carpentry, joinery and mechanics. The carpentry 

and joinery programme lasts four years and the apprentices receive their 

training on the job, but recently classroom instruction was introd~ced. The 

Tonga Defence Forces operate a trade school and two Government high schools in 

Tongatapu, and these have industrial art classes. 

• 

.. 
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Students for higher technical training are sent to New Zealand. 

Australia, Fiji, Papua New Guinea. the Solo•on Islands or India. The 

University of the South Pacific Tonga Centre runs an extension cour~e in 

carpentry. 

In recent years considerable investigations on the resources in Tonga 

have been carried out by overseas specialists sponsored bv organizations such 

as the United Nations and the European Econo•ic Co••unity. These studies 

include •anpower surveys, reviews of housing options and 

•aterials for construction in general. 

resources of 

(a) 

(b) 

(c) 

In the light of these studies several conclusions can be drawn: 

for the next two to five years, a steady growth in the Tongan 

~onstruction industry is envisaged. 

There will be a great demand for skilled trades•en. 

The utilization of ti•ber, especially locally available (e.g. 

coconut timber), is to be encouraged in building pratices. Current 

masonry construction shows evidence of not being adeq•Ja te for an 

earthquake prone area. Ti•ber construction is by far the •ore suitable 

to Tonga's climate rather than concrete block housing. 

(d) · There is a need for building regulations specifications (standards) 

to control the material specification and i•prove construction methods. 

However, there are other regulations or building codes available (e.g. 

NZA, SAA, ACI) but they need to be adapted to Tongan conditions. 

Housing in the rural Tongatapu and Central island group is the poorest in 

the sense that less durable materials are used in construction.· 

These are the areas that are greatly affected by the hurricanes. 

The current method of loan from the Bank of Tonga has enabled some of 

these people to afford a house at a low cost . 
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ZIMBABWE: CURRENT STATUS OF BUILDING AND CONSTRUCTION INDUSTRY 

Zi•babwe is the southernmost couitry of inter-tropical Africa with an 

area of 390,000 square kilo•eters and a population exceeding 7 •illion. The 

Gross Do•est1c Product (GDP) is expected to exceed ZS3000 •illion in 1983 and 

the building and construction industry noraally absorbs 10% of the GDP <ZS300 
aillionJ. 

By the year 2000 the ccnstruction industry is likely to reach an output 

of ZS7IO •illion at current prices. So•e 60,000 people are presently e•ployed 

in the construction industry but there have been indications that productivity 
nas been declining since 1970. 

Output is currently split (72%) in the public sector ·output and (23:) for 

the private sector. The establish1ent of· building brigades is likely to 

further 1oderate this division of output. 

The following categories of building and construction are co••on, 

residential, co••ercial, institutional and Govern1ent building, road, highway 

and airport construction, dais and irrigation, energy and power construction, 

railway telephone and telegraph facilities, oil and gas installations and 
other 1inor constru~tions. 

li1babwe has no indigeneous conifers and it is a re•arkable achieveaent 

that the country now possesses co11ercial plantations valued at 1ore than ZSbO 

1illion at cost co1prising approxi1ately 100,000 hectares of 

fiOY~-P~!Y!~. fiOY~-t~~g~. e!oY~-~!!iQt!ii 

5Y~~!l2!Y~_gr~~gi~ 

Wattle 

Other 

65% 

16% 

16% 

5% 
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The plantations are situated •ainly in the fertile Eastern HighlanJs 

north and south of Hutare. Nearly 40% of the plantations will reach •aturity 

within the next five years. 

The consu•ption of round wood by the priaary processing industries is 

so•e 600.000•3 •ith 67% processed in Hanicaland and 18% in Hatabeleland and 

the re•ainder in Hashonaland and the Hidlands. 

The intake of indigenous hardwood ti•ber is approxi~ately Su.000•3 and is 

mainly teak, •ukwa, iroko, •akore, sapela and gua. ~P.striction of foreign 

currency has greatly reduced the i•portation of A•erican cak, jellutong, 

•eranti and teak in recent years. 

Volu•es of sawn ti•ber produced are approxi1ately: 

160,000 13 

15,000 .3 

6,000 13 

s.ooo 13 

12,000 ,3 

15,000 13 

25,000 tons 

of structural sleepers and other uses 

of treated wooden poles 

of veneer 

of plywood 

of blackboard, etc. 

of particle board and chipboard 

of wood pulp 

The expected return in round softwood varies between 14-2013 per hectare 

per year. 

The output of structural grade pine is thought to be: 

Grade 4 20,000 
7 1J 

Grade 6 15,000 
7 1J (speculative) 

Grade 8 10,000 13 aachine graded 

Grade 10 -~~QQQ_!~ 
50,000 13 per year. 

The de1and for roof trusses oattens. purlins and bracing is estimated at 

12-15,00013 per year, and w1.~ ne lack of application the structural market 

is presently oversupplied. 

Stockla1 (fingerjointed glued ~•inated boards) is produced in 3e and 

5011 structural sizes to 76. 114, 152. and 228 dimensions. Current production 

is 18-20,0001 per year. 

Provided careful attention is paid to 1esign details. moisture content. 

di1ensional stability, preservative treatment and finish there does not appear 

to be any 1ajor problem concerning the performance and durability of 

structural ti1ber. 

• 

• 
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Few structural engin have •ore than a superficial understanding of 

the use of structural tiaber. Successful design is constrained by standard 

cross section diaensions and fixed intervals of length in which solid ti•b~r 

is sypplied. Methods of jointing individual •e•bers are as -vital to efficient 

• design in tiaber as in any other structural aaterial. 

• 

• 

Since tiaber is a variable. hygroscopic. anisotropic and visco-elastic 

natural •aterial. the penalities to be paid for badly designed joints are also 

heavier. 

The data available on structural tiaber in Zi•babwe is chronically weak 

particularly in areas of technical liaison between designer fabricator/builder 

and 6overn•ent. 

The technical factors inhibiting the opti•u• use of structural ti•ber 

could broadly be enuaerated as: 

1 previous over-reliance on external CSIRl/ resources; 

ii the lack of expensive specialized ti•ber testing equipment and 

resources to quantify •echanical strength properties, grade distribution 

and structural perforaance of building coaponents; 

iii the absence of so•e for• of industrial research institute or f~ru1 

to focus Professional interest on technical developments in struc~ural 

ti1ber; to rationalize supply and de•and: to coordinate the establish•ent 

and verification of quality control within the industry/building sector; 

iv the li1ited resources available for technical education, industr'.al 

se1inars and liaison with state-of-the-art applications overseas; 

v the uniqueness or µeculiarities of timber available in Zimbabwe. 

In Zimbabwe, concern is continually being expressed over the quality of 

the following 1aterials and products: 

H~oyf~£tYr@1_gy~!itl 

Bricks 

Door furniture 

Roofing sheets (AC) 

Electric light fittings 

Eff@ftiy~_Uti!i~~tiQO 

Waterproofing (asphalt) 

IBR steel roofing 

Ce1ent (PBFC) 

Ce1ent (PC15) 

~Qog_t@r!_e@rfQr!~o£~ 

Weathertightness 

Roofing (AC) 

Adhesives (Epoxy) 

Sanitary ware (plastics) 

l/ Council for Scientific and Industrial Research (South Africa) 
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Th~ (Onstruction industry is characterized aainly by the fact that 

approxiaately 75% of construction activity relates specifically to the 

building process. There is a fairly constant correlation between investment 

in buil~:ng and construction, gross fixed capital for•at1on and gross domestic 

product although the de•and for buildings is directly related to economic 

growth, population growth, urbanization and developments in science and 

technology. 

Cyclic inst~bility within the construction industry is concerned with the 

irregular upswings and downswings in the level of activity. This complex 

phenoaenon is the result of a •ultitude of econo1ic prctesses in the busintss 

trend. Fro1 the •easure•ents cf deviation from the growth path of various 

output sectors aaking up the construction industry, it is concluded that 

building for the private sector assisted in •any respects by civil engineering 

work for the public sector contribute •ost to instability or cyclical movement 

· in the last decade. 

In spite of •ajor studies of •anage•ent in the building industry and 

dP.~~iop1ents in organizational theory, the perfor•ance of long established 

procedures, general organization and contracting techniques, are less than 

satisfactory. 

The following production statistics are available at current prices. 

Sand, stone gravel, etc. ZS16 1illion per annum; 

Cement and li1e ZS23 1i!l!on per annu1; 

Concrete and asbestos products ZSll 1illion per annum; 

Bricks and clay products ZS12 million per annu1; 

Bitu1inous products ZS7 •illion per annum; 

Glass ZS3 million per annum; 

Paint and varnishes ZSS million per annum; 

Plastics, tiles, sheets, papers ZS5 million per annum; 

Iron and steel, ZSo 1illion per annum: 

Hetal 1anufacturers ZS49 million per an11um; 

Electrical equipaent ZS30 million per annum. 

• 
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The utilization of concrete and steel in the construction industry in 

Zi•bab~e follows that in most other developed countries~ Apart from problems 

of replace•ent of outdated capit3l equip•ent the industry is well served by 

industrial res~arch and service agencies such as Portland Cement. and 

Structural Steel Institute. 

The ;allowing problem areas are pertinent. While design errors are found 
to account for •ore than 50% of cases of failure, faulty execution of work 
accounts for 35% and the prime re3son for failure during construction stage 
appears to be lack of supervision, allocation of responsibility. t•i th 

technical co11unications a contributing factor. 

The building industry •ust inevitably beco•e •uch 1ore sophisticated and 

increasingly professional in •eeting the building require•ents of society. It 

1ust achieve thi~ goal, in the realisation that the infor•ed and knowledgeable 

client will be •onitoring progress and will show little hesitation in 

resorting to legal redress at the first sign of incompetence. 

An appropriate technology is required for local building, design methods 

and finishes, in Zi•babwe. The i•portance of what to build is understandable. 

but it is clear that expensive lessons on how to build are not being 

assimilated nor learned throughout the industry - j professions, not only in 

this country, but in •any countries overseas. 

The knowledge system for the building process is very weak in many 

respects. There 

whole as well as 

parts, and how 

are serious 

the conditions 

these in 

limitations 

affecting 

turn are 

in understanding 

the perfor1ance 

influenced by the 

the building as a 

of its various 

various design 

calculations. The knowledge system serving the designer is not only a major 

one, but also one which has been most in need of i1prove1ent. 

Zi~babwe has an abundant supply and projects are generally labour 

intensive rather than capital intensive. 

The crmmercial labour force is distributed as follows: 

Agriculture and forestry 

Mining and Quarrying 

Manufacturing 

Construction 

350,000 

60,000 

132,000· 

60,IJOO 
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Vocational training prospects in Zimbabwe are improving rapidly and 

National Technical Certificates available at the Polytechnic Colleges in 

Harare and Bulawayo. Other technical institutions are being developed in the 

Hidlands and in Hanicaland. Students can sit City and Guilds examinations 

(UK) during their apprenticeship or eventually proceed to the National 

Technical Diploma in engineering subjects which can be accepted as entrance 

qualifications to the faculty of Engineering at the University ~f Zimbabwe. 

Few African countries have assumed independence with the same potential 

for development as Zimbabwe with a reasonably sophisticated economy and 

infrastr1Jcture supported with nat1Jral resources and a tradition of 

professional and technical skills. 

Development programmes have placed great strain on existing training 

institutions where existing facilities and teaching eq1Jipment are unable to 

cope with the aspirations and the growing number of school leavers. While 

requirements are known, lack of expert personnel and foreign currency 

allocations greatly hinder this vital training sector of the economy. 

Quality control and standards are maintained by an active Ce~tral African 

Standards Association with headquarters in Harare and representatives 

throughout the country. 

There are few ind1Jstrial research agencies other than Forest Research 

Centre (Forestry Commission), Agricultural Research and Specialist Services, 

Medical Research Council and Mining Research Institute. Traditionally, 

Zimbabwe has placed reliance on the Counci 1 for Scientific and Industrial 

Research (SCIR) in South Africa for most research projects and is currently 

considering the development of a similar facility in this country. 

' 




