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lxplaaatorx notes 

Tile •netary unit in Indonesia is tbe rupiall (Rp). 

Besides the c~a abbreYiatioas. s)mlbols aad term. the following ban 
beea used in this report: 

CllU Cerlllic Industry Researcb Unit 
CRDI Ceraaic Researcb aad DeY9lOf119Dt Institute 
P'llC fibre-reinforced c-t 
llSC •ational Sberiag ec-lttM 
IPOT Regional Plaaaiag and Operation Te• 
RSC Regional st .. riag ec-itt .. 

lleatioa of tbe ..... of f irllS does not impl~ tbe eadors ... at of the 
vatted •atioas Iad11etrial Denlo,.nt Orgaaintioa (UUDO). 
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fte parpose of tile project •.assistance in Denloi-nt of hilding 
llaterials for Low-cost Rousing• CDP/IllS/11/006/11-50) for wbicb the United 
•atioas Iadustrial Denlopmeat Organizatioa (UllIDO) is the ezecating agencr on 
bellalf of the United •atioas Denlopmeat Progr- (UllDP) was to easare the 
aYailabilitJ of building .. terials in adeqaate qaaatitJ aad qualitf to ... t 
the d .... ds for low-cost housing ia Iadoaesia. 

fte consultant (see aaaez I for job description) ,.•alrseci tile ezperieace 
gained ia establishing llDdel productioa aaits set up as iadastrial Yillage 
co-operatins. Be made a broad asses ... at of tile present status of tile 
building •terial industries in the saal.1-scale raral sectar aad assessed tile 
poteatial of the institutional iafrutractare. Be also inspected the moclel 
aaits aad made recommendations on their linkages to marlcets, financial 
YiabilitJ etc. 

Be conclucled tllat the alts establisbed preYioaslf ucler the project 
slaollfed tllat 1Nctgromul uperince aad eatreprnearship wre essential for 
.. ccessf1111J apgrading ... afactaring capacitJ. 
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one of the reasons for the project in the first instance was a potential 
shortage of building .. terials in Indonesia. This tR>uld c~use a delaJ in the 
Gon~nt•s progr- for low-cost housing. It was belieTed that small-scale 
industries in the Tillages could be expanded to aanufacture building .. terials, 
ud preYent shortages occurring. 

Tile experience gained fraa this project, together with the factual 
information gained in producing a data bank showed that there is sufficient 
llallUfacturing capacitJ which can supplJ the government's requir ... nts for its 
law-cost building progr ..... 

It was also de110nstrated that eYen if there were a shortage of building 
.. terials 1 Tillage small-scale industries tR>uld not be able to supplJ the 
requir ... ~ts of Penmmas and other goYe~nt building progr .... s. 

Tile reason is that s.all village industries do not baye the financial 
abilitJ or capacitJ to procluce large quantities of .. terials in a sho~t period 
of tma. Furthermore, if theJ wre to be u~raded, when the large-scale 
local goYe~nt project was COll(>leted, these industries tR>uld be faced with 
the problea of a capacitJ larger thu required for their share of the normal 
market. 

Ia spite of the •boYe conclusions tbe project ha~ ~roved without doubt 
that ... 11-scale industries (particularlJ in claJ tiles) can be up-graded to 
prochace better qualitJ and sized tiles together with a significant increase in 
vol- ud incOll8. 

'this iaproT ... nt bas been shown to be possible within the deaands of the 
natural requir ... nts of the local building industry; it also offers a constant 
outpat and a constant illprov ... nt in iacOll8. 

roar llOclel claJ products units and ttR> tillber units were set up during 
the life of the project. Tile cl&J product units were set up using identical 
sizes and quantities of .. chines as in the previous project at Solo. 

Tile four units were located at different locations and proved that while 
the techniques were identical, each local district needed to be studied in 
depth; the background requir ... nts of each area provided the inputs necessary 
to lll>ClifJ the original llOclel. 

Because of the variations among the units, together with a change in 
eaphasis with respect to the supplJ for the local aarltet, rather than for 
large govel'11118nt projects, the total needs for machinerf as used in the models 
needed to be 110difled. To enable the project to be replicated and aade viable 
the .. chiner, would bave to be ... 11er, and with fewer pr••••• (particularly 
with respect to tbe tile units). 

Tb• models have proved that correct techniques have been eaploJed and 
tbat these can be adapted without &DJ reservations. OnlJ tbe nuaber and size 
of the equipment needs to be varied. To be successful within a relativelJ 
short period of ti .. it was sbowa that an entrepreneur with a background 
knowledge of tbe industry ~• essential. 

Tb• llOclel bas att.-pted to carry out the govel'11118nt's desire to cOllbine 
... 11-scale industries within a eo-oper1tive format. When the model was 
successful (because of tbe input of an entrepreneur or craft ... n> it was found 
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that bis pbilosophJ did not allow hia to accept fnllJ the social ~oncept of 
the co-operative aoveaent. 

The replication of the two tiaber projects is u~necessary. The 
background, expertise etc. have been well used, tried, and established in 
Indonesia. It is doubtful if the project would ever be competitive in the 
supply of transaigration houses. 

The teras of reference of the project were to up-grade the small-scale 
building aaterial producers. This was aainlr achieved in the clay industry. 
SOii& consideration ought to have been given, however, to such products as lime 
and ceaent. 

Marketing of the products produced bJ the model units was a major 
probl89. The terms of reference were changed and the units were sized lo 
supply large-scale government building projects and the rated capacitJ uf the 
units were adjusted to suit. 

To supply the no~l building aaterials aartet with a standard output is 
not difficult; the normal factors of supply and deaand will govern output. 
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RECO!IBEllDATIONS 

A. Completion of units already established, together with 
reports. training and production of .. nuals 

1. Saaarinda wood unit - C'JaPletion of buildings and installation of machines 
already on site. COllplete the run-in of the equipment. 

2. s ... rinda clat unit - Restoration of kiln and solution of kilning 
probleas. PrOllOtion of the use of clay tiles in the district. 

3. Pakis tile unit - Solution of kilning problems, sales training of IUD 
staff. Exchange visits of staff from other successful units, particularly 
Solo, where the co-operative in conjunction with entrepreneur/craftsaen is 
working well. supply of 110tor cycle to DJD for sales visits. Repair of 
Perullllas damaged roofs in lklang. 

•. Hand over of the data bank to the appropriate government departaent. 

5. Follow-up and use of experienced personnel fro• successful units to 
cross-fertilize the knowledge gained from all the units set up. 

6. Preparation of simple technical and manageaent manuals. 

e. Iapl8118ntation of new proe,osals 

1. Saaple listing of small-scale building material manufacturers by size, 
product, quality, and llJD affiliation. 

2. Application of the above sa11ples to the use of Perumnas local government, 
Ministry of Industry etc. 

3. Prepare sample procedures to enable DJD small-scale industries to be set 
up on future govermaent building sites. 

4. Set up model roster Brother units in conjunctio~ with the Pakis unit. 

5. Set up 110del mobile tile demonstration unit. 

6. Set up llOdel mobile conblock and lime block demonstration unit. 

7. Investigate and set up model for making cement roofing tiles - mobile unit. 
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I. ESTABLISHIRG AllI> OPUATDIG llODEL PRODUCTIOll UllITS 

The project was divided into (a) production of clay bricks and tiles, and 
(b) finished tiaber building el8118nts. 

Cla1 brick and tile industrx 

Project DIS/74/034 had earlier set up a clay products unit at Solo (see 
annex II for a review of the model after four years of uperation). this acted 
as a model for the four units set up by the present project, DIS/81/006, 
except that two of the units produced bricks and tiles, whereas the Solo model 
produced tiles only. 

The main point of this study was that the clay industry was not new to 
Indonesia. The techniques, machines, and methods were available before the 
present units were established. In actual fact, the techniques 11n.d 
worlcllansbip displayed in the building of ancient 110nuaents shoved a high 
degree of ~kill in the use of clay. 

It w&s originall1 thought that there would be a shortage of building 
aatcrials for the low-cost building progr .... under Repelita IV. It was 
believed that by upgrading the village building industry the needs of this 
progr .... could be 118t. During this project, however, it was proved that 
there was no shortage. This fact, together vi.th the restraints on government 
finances bas •ltered the concept and the project could be described as 
upgrading of ... 11 and inforaal building material producers by utilizing the 
opportunities presented by the low-cost construction market. The original 
Solo model was extr ... ly successful in its operation, its relationship with 
the UJD, and in the supply of some of the products required bf the local 
Peruanas contract. 

F.acb of the units set up under the present project bas used this model 
but have amplJ d8110nstrated bow each of tbea 1111st be modified according to 
local conditions. 

For exaaple, Solo was installed in an area where there was a lar&e deaand 
for claf tiles of all types. Therefore, •elling to the aartet was oo problem, 
and buyers flocked to Solo to buy their tiles. this was not the case 
elsewhere, and aarketing vas cne of the aain probl.... The four units were: 

(a) Samarinda: A new isolated location with little experience in the 
brick industry and little acceptance of claf tiles as a roof covering; no 
operative ltUD; 

(b) Palembang: A ... 11 market established by entrepreneu~s using clay 
bricks and sufficient claJ tiles to mate the project viable; entrepreneurial 
distrust of IUD; 

(c) Turen: An area well established in clay tile production by the 
traditional process. However, the co-operative system was not well accepted 
by local craft ... n; 

(d) fl6il.: A totally new project using a site well awaf from and not 
in~olving craft ... n. IUD bas taken over the management and production. 
Located not too fa~ frOll the factorf is the village clay industry, and 
a~tbough described as a "factory", it is 110re lite a village industry. 

It is recogniz•d that a standard model cannot be used for each unit, but 
adaptations have t.o be ude h eaeb iostance. 
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Suman 

the l~rge potential of Peruanas and ~ther govermaent Frogr ..... s should 
not be u~ed as an inducement to vill~ge craftsaeu to upgrade their produets or 
increase their volume. This could be counterprt'Ciuctive if it raised 
expectations too greatlr. For exaaple, the model units have a through-put 
potential of 120,000 tiles per month. However, the normal market offtate has 
never been higher than 30,000 to 40,000 per month. 

If this fact is tept in aind, ~apital re<j~ired is reduced by the use of a 
siaple aixer valued at Rp 2 aillion coapared with one worth Rp 8 million 
together with two small presses rather than the five large presses used by the 
llOdel units. The experience has als~ shown that, in teneral, the upgrading of 
brick production is not a viable proposition as (a) the local traditional 
bricks meet local requireaents and caonot be r~placed by higher priced 
products, and (b) government low-cost housing pref~rs to use conblocks. Any 
nev unit mast take into account local aartet requireme~ts. Although it was 
agreed that upgrading of materials as to siz9 and quality was desirable, if 
lover-priced tiles were excluded the project would not be viable, especially 
if the unit were to buy its own equipment and not ootain it free of cost from 
UllIDO. 

Background information and an entrepreneurial spirit is a prerequisite 
for the establishment ~fa successful viable ·-·11age unit. One of the main 
objectives of the project was to encourage otner craftS118n in the area to copy 
the methods used. A successful unit is absolutely necess&ry in such a case. 

craftS11en, entrepreneurs and independent vorters are also a prerequisite. 
Governll8nt policy is to unite these individuals into a c~-operative, but such 
people are not among those who take easily to such a social structure, and one 
aigbt say they are diametrically opposed in their approach. A great amount of 
wort is therefore required as the KUD ~ves into construction material 
aanufacturing in the villages. training of KUD members, particularly in 
aarketing, would be advantageous. Cross referencing of the successful KUD at 
Solo with other KUDs in the same business would be helpful. 

Another point brought out forceably by the experience is that the project 
has concentrated mainly on clay tiles with some bricks in the lllOst successful 
areas of Solo and Turen. the supply of local clay has now been exhausted and 
the units have been forced to buy their clay. As time goes by, distance will 
increase together with the costs involved. 

Alongside this is the fact that the environment is gradually losing its 
agricultural "soil", and the use of fit'ewood is depleting the forests, 
particularly in Java. lt has a~so been found that other products, of good 
dimensions and quality, are becoming more competitive. 

Wood-wcrting units 

The wood-working units that have bee~ set up do not fall within the 
category of industrial village co-operatives. The units were basically 
established in order to utilize a lower grade of timber that had previously 
been wasted. the units will provide a model for the production of finished 
wood products, although their financial viability is in doubt. The equipment 
and technique are not new, and their viability is dependent on the guidance 
and financial help from local gove~nment and local fir.as. 

These units are well supplied with the necessary equipment and will 
become a guide to the timber finishing industry. They are useful in that they 
represent small bu1ine11es that would not have been in existence if it were 
not for the input of machinery under UJIIDO leadership. 



- 11 -

II. PLAHS FOR LOW-COST HOUSIRG CONSTRUCTION IN INDONESIA 

Introduction 

The problems of housing tbe poorer segment of the comaunity and the huge 
increases forecast in population are ones in which the Governaent aust be 
congratulated in addressing a forthright manner. 

The demand for better quality walls and roofing materials for low-cost 
housing construction coapels consideration of price in relation to low cost. 
There aust be a coaproaise between quality and p~ice, and there is no doubt 
that upgrading the quality of building materials in general will be of 
benefit. Soae examples include: 

(a) The use of concrete colUllDs and ring beaas. The problem of earth­
quakes bas been investigated by the Departaent of Hm1&n Settl8t18nt, but are 
the specifications now too high, especially with respect to saall houses? 
l!lany saall brick buildings still r ... in. Perhaps only a little brick 
reinforcing would be necessary for th .. to vit~stand the force caused by 
an earth tr.->r; 

(b) Infilling of the panels between col1111Ds and ring beaas is now 
specified for bricks of a given diaensional tolerance and C011Pressive-strength 

however, the better the specifications the higher the price. 

Visits were made to a few of tbe existing Pet'Ullllas housing estates; and 
the development of a core house was particularly impressive. It was also 
noted that the older houses using Bataco blocks in Jakarta se8tl8d to be in 
excellent condition, with very few cracks. 

It was also noted that the roofs of the older houses h~d been built with 
uncured timber which had been used to support asbestos ceaent. Major problems 
are a rPsult of this practice. 

In some instances the local population hav• not accepted the four-storied 
PerU11Das blocks of flats, presumably due to local preferences. 

Transmigration houses 

Drawings of transmigration houses give the impression that thef are well 
laid out. One is aware that social conditions must be taken into account and 
that the houses are built in such a way that people *re encouraged to llOYe. 
On the other band, it has often been said that tbe structurBs are not 
considered permanent and that the occupiers are expected to raise their 
standard of living in order to obtain better houses within a period of five 
years - which causes one to observe that perhaps the standard is higher than 
can be afforded, particularly in ~ard economic times. 

The private sector appears to be efficient, and, indeed, it 1111st be in 
order to operate on the saall aargin of profit available in the low-cost 
sector. Perhaps this sector could be involved even more than it is at present? 
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III. THE PRESDT STAl'US or THE BUILDDfG llATElllAL INDUSTRIES 
Ill THE SMALL-SCALE/RURAL SECTOR 

The docuaentation with respect to this and earlier projects stated that 
there could be a shortage of building aaterials because of the needs for 
housing under Re~elita III and IV. 

This particular project was directed to saall-scale rur~l sectors. After 
visiting local saall-scale ~onstruction aaterial businesses it can be said 
that the natural forces of supply and deaand control this particular sector 
very well, especially in the heavily populated areas of the country. 

Small wo~dvorkers, brick, tile, and metal workers, •• flNll as block 
makers are in business because they can make a living. The 11arket 
requirements provides the opportunities for thea to meet their faaily's 
needs. If the aarket becllll8 larger, they either get larger, or more people 
set up similar businesses. The natural forces within the ... rket help balance 
it. The woodworker can be helped by being encouraged to use saall electric 
hand tools, the block Jlalter can be helped to tuap bis blocks better or make a 
better mix using better equipment or techniques. They 1111st not, however, be 
upgraded too fast in order that their hopes remain within the boundaries of 
acbiev-nt. 

The possibility of doing a large volume of business as a result of 
govet"D8ent projects is considered to be counter-productive. Larger 
requir-nts for building aaterials can be met at present by the medium tc 
large sector of the industry. The natural forces in the market-place, based 
on supply and demand, balance out the country's requirements. 

The objective in developing the very small rural inforaal sector is not 
to ensure better and economical building materials for large-scale government 
projects, but rather to develop these small industries so that the general 
quality of life of the workers is improved and that they are able to achieve 
this under the existing co-operative system. The use of large-scale projects 
gives teaporary help to small industries but should not be the basis of their 
existence. They depend for their day-to-day living on supplying the local 
market. The deaand for better quality products is based on the need of 
government projects - a demand which will upgrade small industry as it strives 
to sell more products - it will be a natural evolution helped by co-operatio~ 
with the Ministry of Industry etc. The know-bow and methods must be made 
available to these industries but the process cannot be forced if the results 
are to be lasting. 
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IV. THE POTENTIAL or THE INSTITUTIONAL INFRASTRUCTURE 

The ministerial infrastructure is basicallJ sound. Research and 
Development, and the design and service ainistries are extreaelJ well set up 
with knowledgeable and organized staff and facilities. TheJ are well 
interlinked by comaittees and subc01111ittees. 

Because of the huge distances and large populations to be controlled, 
these organizations become large and to a certain degree unvieldJ. Ministries 
tend to overlap and it was for this reason that the present project vas 
cC11missioned to co-ordinate these various actiYities. To impose anotb9r 
co-ordinating facility, however, on top of a large interconnected group of 
comaittees and subc01111ittees of the 7arious government's departments was 
doomed to only mediocre success. In retrospect, the location of single minded 
"experts" within these ministries etc., working outward rather than inward, as 
has been the c_ase, would have been sore productive. 

The supply and expertise have been more than adequale, vita respect to 
the local aanuf aeture of equipment, particularlJ in the brick and tile 
industr:r. 

The new units purchased all their requir ... nts froa lacal suppli.ers. For 
the wood-working units, machines were either purchased locally or asseabled in 
Indonesia; only the size of the aarket controls the natural growth of locally 
manufactured machines. 
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V. TECHHICAL Alll> IWU.GEllEllT MANUALS 

Technical and management aanuals have not Jet been c·.111piled. The 
adequate reports of the project give government departaents and officials a 
full picnture of the wort done during its history. TheJ are of little use, 
however, to the industrial leader of a nm as they are not sufficiently 
basic. It is to be hoped that the manuals now in the course of preparation 
will fill this need. 
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YI. LDIUGE to THE 11.UDT AllI> PIIWICIAL YIABILITY 

Palellb•ng - S. S1111&tra 

Clay brick and roofing tile unit Talang ~•lopen 

This unit operated wll wader tb• guidance of llr. Wahid ud bis sons. Ii::. 

supplied tiles of good qualit) but the bricks wre not of .. cb a bigb 
standard, particularlJ as regards dimensions. The reason -• th• c•ttiag ->f 
tbe tiles as they .aYed out of the extnder. Despite this they wan sold and 
were acceptable to the local building trade. 

The tiles were 11arted lUD, vbich vas reportK to be a good ••lliq 
feature. The local Per111111as office knew of no new project in their arfta. 

This unit vas engaged in supplying bricks ud ti1•• for the local 
construction 11artet. It vas wll satisfied vith it• moatlalJ o•tpat of 72,000 
bricks and 20,000 tile• all of vbich wre sold to c•sta.ers who c ... to the 
plant. There were _.y other producers in th• area btlt the nl- vas 
sufficient to make this unit Yiable. 

Three presses are in excess of requir ... uts (leaYiag two> and these 
should be withdrawn and relocated elsewllere bJ the Regional st .. riag O:..ittee 
(ISC) for use bf other aanufacturer• in the area. 

The question of lUD aanag ... nt etc. ha• r•t to be finalized by the ISC. 

Paleabang, wood-working unit Sungai Buan 

This unit vas readJ to begin operating. Local goYernment has proYided 
land, building, transportation of .. chinerr to the site, start up, and working 
capital, and it also paid for the staff, including the aanager. 

It represents a local goYe1'1198nt project set up vith UllIDO expertise and 
6quipment. As far as UllIDO is concerned the object vas to proYid• a pilot 
plant for the use of lower-grade tillber to be aade into doors, fr ... •, 
windows, and perhaps prefabricated buildings. As far as the local goYernment 
was concerned, an alternative was to provide a pilot plant for the use t&Dd 
training of local saw millers so that theJ could finish tillber for export. 
This is a government requir ... nt to be implemented within tbe next seven fears. 

Both purposes are excellent concepts, and there reaains onlJ the question 
of banding over of UllIDO equipment to the govenment authorities. •o lUD has 
been formed at present and the chairman of the ISC is teen to have local 
government interests in this project protected. He bas been told, too, that 
these problems must be resolved quicklJ. 

It is a wortbwile project and UllDP input of aacbinerr can be banded over 
to the government at the conclusion of the project. 

Pakis KUD. Malang 

This unit only produced tiles as its bricks were not competitive. The 
unit was unlike the other models tested. It started up from new, without 
clay, property or craftsmen. Land was brought bJ the lUD at an approved clay 
source. The buildings were installed together with the necessary machinery -
one mixer/extruder and five presses; a kiln was also built. 



- 16 -

Tbe unit was operated b,. staff fro11 the local IUD and consisted of one 
111perri1or with tvo a1Siltant1, and 30 other 911plo,.ees. The anit ii in 
prod•ction and bas supplied 81,•00 tiles to the llalang Per1m1Da1 project. 
BOtlewer, there i1 a probl... ApprozillatelJ 20 per cent of the tiles which 
bawe been installed hawe cracted and will haYa to be replaced. The kiln also 
bas a high rate of rejects. 

The anit claills to sell 20,000 tiles each month, but the figure could not 
be checked ud ii probabl,. too high. If the sales wre onlJ 10,000 per .:mth 
it WD9ld be good consideriag that the unit is anlcnOllD and is not sited in a 
taOlnl Tillage of tile procl•cers. 

BOll9Yar, as there are no experienced craft-n the IUD 111perYisor 
belieYas that be is filliag a social need bJ 911plo,.ing 30 staff. 

Wilen asked how orders wre obtained the answer was that castcmers st.pl,. 
arriYed with their orders; but it appears that the,. voald h&Ye difficult,. eYan 
in finding the anit. To the saggestioa that three 111perYisors fro11 the lUD 
1~ too .aDJ - the repl,. was that the,. wre all needed. It va1 also 
saggested that two of th.. coald perhaps obtain motor c,.cl•• frOll the lUD and 
loot for future business. 

Because of the earl,. start-up co1t1 for land, buildings etc., the lUD is 
now short of fuds, and if the,. wre to he charged for ..-eplacing the Panamas 
ct.laged tiles the,. coald be in a Yer)' bad financial situation. 

. this aait is a good model for Ye..-if,.ing vnether a unit could be viable 
With norllal star~-ap costs and ..-an b,. IUD salaried staff. 

It was anticipated that this unit M>Uld be either dormant or out of 
operation. The unit was established at the request of the local government 
authoritJ to help the IUD, and frOll this point of view it was a failure, 
h°"9Yar, frOll the point of Yiew of ~oYing the status of the craftsaen, and 
improYiag the aaterials it is a tbo..-oagh success. 

The unit va1 shared bJ five craft ... a who were accustOll8d to producing 
traditional tiles, with access to kilns and drJing sheds. The UllIO.~ 

aize..-lezt..-uder is located with the aanager, llr. Taraidji. 

When the five meabers receive an order from the KUD theJ distribute it 
lllOng th ... elves. However, when an old customer arrives or theJ obtain an 
order th ... elves, theJ consider it their personal order. They produce 
traditional tiles and their own type of pressed tiles made witb their own dies 
installed in the UJIIDO/DJD press. TheJ also ~roduce DID-marked tiles from 
UllIDO dies when the DID gets an order. Hence there is a separation of the two 
philosophies: the co-operative with everybody sharing, and the private 
entrepreneur. 

The KUD equipment is often used for mixing clay supplied by others, in 
this case a charge of Kp 4 to 6 is made for mixing, depending on the amount of 
clay. This charge is credited to the KUD funds. 

Taren h~s a problem in tbat all claJ is purchased from a supplier who 
transports it to the village. Grey clay ls often mixed with red clay on a 
50:50 basis, as recoaaended by the Ceraaic Research and Development Institute 
(CIDI). 
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Th• ....,.rs sell to all sectors of the market fr• Rp 38 to Rp 85 per 
tile. tiler do not ll8lte bdcb as these are not cmipetitiYe. There are 
approxi .. t•lJ 50 small tile units in the area. 

Th• llODthlJ sal•• of noc-lUO tiles total approxillatelJ 7,000, vbicb gives 
th- an adequate return. There is no sale of upgraded UllIDO-trpe tiles 
through th• lUO at present, although a few V9re originallJ sold to a Perumnas 
project in llalaag. 

The anit bas been a success because: 

(a) The srst- bas been accepted as wrtbwbile (a llObile aixer that vas 
aYailable in the village but not used, is now being utilized bJ others as a 
result of the example>; 

(b) The 11811bers• inc\iae bas increased because of the UllIDO srst ... 

The relationship of the DJD to the craft-a, b01Mnr, will haYe to be 
improYed . 

S..ariada - Sepa;ia Yillage tile and bricks p[oject 

This project bas an inpat both fr• local goYe~nt and llr. B. A.. Rauf. 
It wuld appear that the history of briclt ll&lting in this district is fairlJ 
recent. For some rears, buildings were of tillber ud the roofs V9re of wooden 
shingles. 

Subseque~tlJ, as the area developed, corrugated-steel roofing bee ... the 
most c~n roofing aaterial. This background indicates that the aarket for 
tile roofs is not ret established as in Jaya and in other areas. 

The fact that most of the workers in the tile unit were aigrant workers 
froa Badura indicated a rather unstable condition for the industrJ. It vas 
also noteworthJ that the trained staff were not working at the unit. It vas 
understood that the claJ at the site va~ tested bJ the Ceraaic Industry 
Research Unit at Bandung and found to b• satisfactory. The kiln vas built 
according to the design provided bJ the CRDI and its staff have been at the 
site during production and firing. Nevertheless, the kiln is not producing 
satisfactorr bricks or tiles. A major effort vill have to be made illll8diately 
to rectifJ the production probl.... With respect to the viabilitJ of tbe unit 
once good bricks a:- ~~oduced, the unit will be able to sell bricks in 
competition vith other band-made bricks. However, tbe tile market will still 
have to be established, and government projects vill help to establish tbe use 
of tiles and sales for tbe cnit's production. Altbougb a CJD is in existence 
it is not Jet in operation. 

The project bas five tile presses which is in excess of requirements. 
However, because tbe industrJ in tbe area is at an earlJ stage there seems 
little possibility of using thea elsewhere. 

lt is important that local officials from th• Ministry of IndustrJ, 
Ministry of Co-operatives, local government etc. take careful note of this 
unit and follow its progress in the next few months. Tbe co-operation that 
will be provided by the CIDI is of particular importance. 

With this background in mind, the equipment should be capable of being 
transferred to the Government at the end of the project. 
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S...rinda - Segihan Yillage wood COl!pODent and preservation unit 

Tllis unit is identical in larout and equipment to that in Sumatra. Its 
location in Segihan Yillage was decided upon in order to be nearer to a timber 
source and to the transaigration housing area. As a result it is located a 
long war froa Samarinda ane it is difficult to service vitb its dailJ 
requir ... nts. 

A loan vas ezpected in February 1987 to enable P.D. Par)llida. the eompaaJ 
involYed in the joint venture vitb the DJD. to c011Plete the buildings and 
install the aacbinerr which bas been at the site for SOiie months. 

It seems doubtful vitb noraal accounting practices that the 
transaigration houses tbe unit hopes to supplJ vill be competitive vith those 
nov being sold bJ companies which cut and erect houses at the transaigration 
site. Other established prefabricators in Sml&l'inda vill also not be in a 
position to cCJ11P9te. 

The advantages of local govet"llml&nt support together vith a basiness­
oriented joint Yenture partner who is also inTOlved in contracting and is a 
forest concession holder. vill ensure a successful outcOll8 for this unit as 
part of the local DJD. 

A further advantage is that a biogas electrical generating unit vill also 
be installed wbicb vill double the capacitJ of the present diesel generator. 
Such organizations as DDIUTAllI. at S.-arinda. which process and treat tiaber. 
produce prefabricated houses. and have carried out training of UllIDO project 
staff proYide the •xpertise which vill be needed in the future. 

The installation of aacbinerr and tbe coapletion of the building should 
be proceeded vith as quictlr as possible. A coapletion date of 25 Februarr 1987 
vas proposed bJ the production aanager but it is doubtful if this could be 
accomplished bJ then. Because of the bact-ap available and the degree of 
local gover11118nt inYolved the UllIDO aachinerr should be transferred to the 
Government at the conclusion of the project. 
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VII. DIPROYDIG IKE LDIU.GE BETWEEll SllALL AID DIFORllAL 
BUILDDIG llATlllAL PRODUCDS 

General 

The probl811S which have become apparent in the six units established 
under the UVIDO project as well as the project at Solo have involved the 
linkage between the production units and the large projects. 

Commonly called aarketing or selling. the linkage involves direct 
selling. without the use of a aiddleman. The objective of the UNIDO project 
was to set up and upgrade saall and informal construction aaterial producers 
and to fora th- into mos. 

Although it was first thought that there would be a shortage of 
construction .. terials for low-cost hovse construction under Repelita IV. a 
surYey showed that this vas not the case. Construction .. terials produced in 
Indonesia are in excess of requir ... nts. 

The decrease in activitJ caused bJ financial restraints aakes this now 
even 90re the case. The proposals. therefore. are being aade in order to 
assist saall village production units to obtain a share in the govet'Dllent•s 
low-cost housing projects with speci1l reference to strengthening the concept 
of co-operatives which have been formed in this sector. 

In foraulating these proposals. the lessons learned froa the model units 
shows that saall-scale aanuf acturers cannot be expected to supply all tbe 
requir ... nts of large govet"Dll8nt projects. •either can theJ supply large 
quantities qaicklr. nor have theJ the cash flow to do so. 

It is snggested that they be permitted a fair share. in ~nageable 
quantities. which will help thea with respect to profitability but will not 
cause thea to have too great an expectation which would be counter-productive 
if a large government sch ... is not set ~p in their area. Their functions 
would be to supplJ the basic needs of the local aarket. 

The methods for upgrading quality and production volume have been 
indicated and the following p~oposal bas been suggested for preliminary study. 

Instead of production units selling their products to large government 
projects the process should be reversed - the govet'Dll8nt constructors should 
look to the small-scale units for some of their requirements. This is already 
done at times but the process should be regularized. 

All small producers manufacturing building materials should be registered 
as to their type of product and output capabilitJ. WD producers should 
always be given preference in the total process 10 that others are ancouraged 
to form KUDs. An a11e1s .. nt of their production qualitJ and dimen1ion1 should 
be indicated. 

Early in the life of a new scheme, vb.en it is being designed, Perumnas 
and other government authorities should call for a list of all those producers 
and products that are available in the area. The mix of designs, products 
used etc. should then be combined in the original l&Jout and documents in 
order to accOllllOdate the producers as far as is practicable. 
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the saall producers should be advised of their allocations, quantitJ, 
tiae schedule etc. and asked for quotations. The prices should be reviewed, 
and if a production unit's price does not confona to the average price it 
should be made a counter-offer. lCUD ..-hers should be given preference. 

The pruject should arrange to stockpile products on the site ic order to 
prevent bottlenecks. This assures thea of paJ11ent and a flow of cash on 
deliverJ. 

The r'!ll&inder of the products needed for the project (which cannot be 
obtained :ra11 the saall-scale co-operatives and saall-scale industrJ} should 
be obtaiLed froa the private sector or procl•ce<t o~ site bJ the contractors. 

BJ following this course of action the Govenuaent ~as within its po~er 
the abilitJ to assist the saall-scale building aaterial industrJ. 

On the assuaption that the Government wants to increase the naaber of 
Sll&ll producers of building .. terials, the folloviag is suggested: 

(a) Of the r ... ining .. terials requir•J on a site that cannot be 
suppli&d bJ saall-scale units, the successful bidder should be contracted to 
produce as manJ product1 on the site itself; 

(b) An area should be set aside froa the building site, preferablJ on 
the approach road. If, for example, concrete blocks and do~r frames were the 
chosen "on site" production products, two buildings should be erected on the 
site, the firit to store tiaber and finished door frames, the other to house 
concrete block machinerJ and woodworking equipment; 

(c} EarlJ in the project the contractor should begin to manufacture 
products for stock purposes, and to train local people to carry out most of 
the wort; 

(d) Because the contractor bas produced products directlJ on the site, 
his machines should be written off during the duration of the contract; 

(e} At the end of the contract the buildings housing the production 
units, together with one block machine and one each of the timber working 
machines, should be banded over free to a IUD formed from among the best local 
people vho have been working in the production units. <The Government will 
also have to transfer the land to tha IUD.). 

In this waf a further small-scale unit bas been formed of trained people, 
without capital outlaJ for macbinerJ, building, or land, and with a future in 
providing the needs for local requirements, particularly if the project bas 
core buildings for further expansion. 

Although the above suggestions are based on the tile market, they can be 
extended to other materials. 

General 

lt has been noted that in the mandor system there i• a problem with the 
standard of workmanship because of the lack of training of the workers. As a 
result, in the course of the UlfIDO project, sample houses for training were 
used to ensure that the tiles provided a good water-tight roof. This enabled 
good quality tiles to be installed correctly. It was suggested that: 



- 21 -

(a) Loc~l co-operatives fora small application groups, called "Foster 
B~others"; 

(b) The groups shou!d consist of Joung men who bad dropped out oi school 
rather than older cc,struction aen who were se~ in their vars; 

(c) The groups should be trained to applJ roofing tiles properlJ; 

Cd) On any contract aite (including governaent sites) the co-operative 
should give quotations not as a price per tile but on an applied price per 
square metre or per house; 

(e) The production unit would be the contractor, while the Foster 
Brothers woull be part of the production co-operative; 

(f} The Foster Brothers would be paid a percentage of the applied cost 
by the contractor f~r the value of their labour each veet, as is com10n in the 
industry (paid via the co-operative). The full quoted price (preferably per 
house) to be paid to the co-operative on the c011pletion of each house; 

(g) This systea, direct froa the factory to finished roof eliainates the 
aiddleman, gives training and wort to young people, peraits undivided 
responsibility for a gocd job, and increases production for the factory <vith 
a good cash flov). The systea bas worked vell elsewhere, however, it would 
have to be developed further as it is a new concept in the construction 
industry in Indonesia. 

Another alternative which might be considered to be too costly would be 
the formation of a Bulog for building aaterials; but a less costly alternative 
would be the establishment of a warehousing or selling outlet in the large 
centres which would sell or distribute lUD building materials on behalf of the 
units. There are, howaver, insufficient units or co-operatives in the 
construction :aa.terials field at present to aate this alternative viable. It 
is also noted that there are many building supply retail outletg ~pa~ating in 
the private sector vhicb would be in competition w1th • government/KUD outlet. 
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VIII . APPLYDIG THE EXPERIENCE OF llCDIL TILE Ul!ITS 

The experience gained by the project's tile models bas shown that the 
.. cbani~al aixing and pressing of tiles is acceptable to established craftsmen 
in the tile industry. The following suggestions should enabie many craftSllf", 
to assess the operation of these lri4.:bines and to learn how they may acquire 
tbea: 

(a) A portable siaple clay blender as used at Solo is acquired; 

(b) A saall tile press with easily changed dies is added to the aixer; 

(c) The two pieces of equipment are loaded on a truck to mat~ thea fully 
transportable; 

(d) Print simple instruction pamphlets with diagraas; 

(e) To answer the question Mftow can I afford these?M, d8110nstrate the 
advantages of the DID moveaent together with the opportunities for obtaining 
loans through the KUD. 

A unit manned by experienced personnel in tile mating and financed by the 
DID should arrange, through the Ministry of Industry and local government 
officials, to set up a demonstration unit in the villages. Local craftsmen 
could supply the small quantity of clay required and they could be given the 
completed pressed tiles to dry and kiln. The actual demonstration should take 
no longer than one day. 

Follow-up and information on successful units such as that at Solo should 
be given, so that craft~n can be made aware of the long-term success of such 
methods. 
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ll. BROADDilfG THE PRO.r-'CT ?'..) DICL!JDI OTHER BUILDDiG KA.TlllALS 

ClaJ tiles. rather than brick. hsve been rroved to ~ the aain area of 
endeavour that is acceptable to upgrading. A1though the earlier project 
considered other products. claJ products were concentrated on in this project. 

The claJ industry bas developed over .. DJ hundreds of fears. however. it 
involves the largest nuaber of operations of &DJ small building materials 
production unit. and therefore provides a large nuaber of possible probleas. 

In fact there are six operations: 

(a) Choice of claJ; 

(b) Removal of claJ and transporting it to the unit; 

(c) Kixing clay; 

(d) Poraing the claJ; 

(e) 1>r7ing; 

(f) ltilning. 

In addition to the above operations, in successful and well-established 
areas the claJ bas been depleted near the unit, with the result that greater 
transportation costs cause concern. 

The clay used in the industry is good agricultural "soil", and there is 
an environmental problem. particularly in such densely populated areas as Java. 

A further problem is tbe inefficient use of vood for firing tbe kilns. 
Although quite plentiful in the outer islands, wood is becoming scarce in Java 
and its acquisition also causes environmental damage. 

Three alternative materials are considered worthy of consideration: 

(a) Lime-based blocks; 

(b) Conblocks - cement-based blocks; 

(c) Cement tiles - nand-made. 

These materials have the following operations: 

(a) Obtaining aggregate <non-agricultural>; 

(b) Mixing with cement/lime <the cement is of a constant bigb standard); 

<c> Tamping; 

(d) Drying/curing. 

These are simple operations, with no damage to the environment. 
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Rand-11ade c ... nt tiles 

It is not known if hand-11ade cement tiles have been considered in 
Indonesiai however, theJ are well-accepted in Africa and other countries (see 
annexes III and IV). the tiles are siailar to traditional tiles although theJ 
could be moulded into &DJ shape required. The 11anufacturing process is as 
si11Ple as the hand-11ade traditional tile and the cost of setting up would be 
saall. 

It is recomaended that the production of such tiles should be 
investigated and two models set up during the life of the project. this 
process would be excellent in areas which do not Jet produce claJ til&s, 
especiallJ in the outer islands. 
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I. UQUIUB91S roa CC9LITI09 or UllITS 

Sa.arinda - S!giban Yjllag• wood project 

This project needs to be completed and the ec}llitment needs to be 
installed. The UllIDO national staff ....,_r is already on location to ensure 
the c~issioning of the uait. Th• training of stdf is completed. 

Samarinda - Sepaja village tile and brick unit 

This unit bas aajor probl ... in producing good bricks and tiles froa the 
kiln. The UllIDO national staff a:>llber at s ... rinda mast obtain the 
collaboration of the CIDI to overcOllB this problea. The kiln aay have to be 
rebuilt. 

Taran - tile unit 

'!his unit bas probleas with regard to quality. It is essential that the 
probleas be solved as soon ~s possible; the help of the CIDI should be 
obtained. 

Pakis-tile unit 

The project should take particular note of the help needed at Pakis. over 
and above the technical requireaents of kilning. 

This is an exceptional unit in that it is not located in a village 
cluster; it is new, and it is managed by lUD members who have no 
entrepreneurial drive or experience. 

The IUD staff, in co-operation with the Ministry of Co-operatives, need 
guidance - the broadening of the ICUD into constru~tion materials is in 
contrast to the background of village agricultural requirements. 

In general the IUD does not seea to be integrating with the craftsman/ 
entrepreneur. Pakis could prove to be a model of how to overcome this 
problem. Among other things the project should co-ordinate the training of 
staff in salesmanship. They should visit other units such a1 Turen and Solo 
to compare the number of workers with their own. They should take structured 
sale.manship courses. The KUD should con1ider the u1e of motor cycles. to 
enable the staff to mate sales calls after training. 

This unit is a real challenge in getting a lUD to act as an entrepreneur. 
It is hoped that what is learned in this model co,1ld be used in the develop­
ment of the KUDs in other areas of the village informal building materials 
sector. 

In co-operation with the Ministry of Co-operatives, Industry, and ?the•••, 
sufficient funds would have to be made available for training. 

Other probleu 

Simple technical and mana&e11ent manuals still have to be compiled; the 
proparation of docwaents i1, needed for handing over of equipment to the 
Kini1try of Indu1try, and the tran1fer of the data bank to the Ministry of 
Hou Ii ng must be undertaken. , 
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lacb of the units in the project bas been developed vi.th the local 
Regional Planning and Operation Teaa CIPOT), RSC, tbe National Steering 
COllaittee CllSC), UllIDO experts etc., although it is clear tbat no use bas been 
.. de of the entrepreneur's experience, craftsaen. or tbe successful nJD at 
Solo. It is absolutely necessarf to visit successful units and use their 
personnel to explain and help the units that need help. 



- 27 -

n. COllPLETDIG nm PROJECT 

Listing of small-sized building .. terials 11&11ufacturers and 
mo producers 

(a) The size and output of 11&11ufacturers aust be defined within certain 
liaits. It is suggested that the number of emplorees and output i'9r unit 
should be the criteria; 

(b) The schedule of the materials, output per muP.th - average and 
aaximua, should be obtained. Details of DJD affiliation and qualitJ of 
products should be shown; 

(c) The production of such data m&J be difficult to obtain, particularlJ 
in the saall informal sectors. The co-operation of all ainistries and local 
governaent departments will be essential; 

(d) When the methods have been deterained, one or llO~e saaples should be 
under.taken i ... diatelr; 

(e) The c011Duter used for the building aaterials data bank within the 
present project sbould be used for the collation of information; 

(f) On the successful completion of the saaple data the information 
should be given to the Ministrr of Industry (Sllall Industries Departaent) for 
future expansion and use by Perw1Das and other government construction 
agencies. This data could also be used to distribute information regarding 
the building standards required by ~be Government. 

Its further use would be in arranging seminars and training for selected 
g.:-oups. 

Methods and systems required 

Investigate the possibility of providing • model to enable Perumnas to 
implement the recommendation in chapter VII with respect to small producers of 
building materials. 

A model group of Foster Brothers should be set up which uses tha 
requirements for the Patis project to replace the poor tiles on the PerWDnas 
Malang project. This model should begin immediately as the tiles are 
extremely bad; water is damaging the houses, and Perumnas intends to sell them 
shortly. 

If repairs are not carried out by Fostet Jrothers, Perumnas will charge 
the Pakis lUD for repairs and perhaps for water damage. The charges cannot be 
sustained by the weak Pakis lUD, and must be kept to a minimum. 

The implementation of a mobile clay tile unit 

The project staff is well informed with respect to the suppliers of 
equipment needed for the mobile clay tile unit. This equipment, preferably on 
preferred terms, should be obtained from the manufacturers. It should be 
mounted on a truck to be taken to demonstration sites in liaison with the 
Ministry ot Industr~ as to location of such sites. The project staff should 
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initiallJ provide the leader of the de110nstration unit; the other aeabers 
should be drawn froa D1D Pak~s and other DJDs ~oainated bJ the MinistrJ of 
Co-operatives. 

The model should be operated and refined so that it maJ be banded over to 
the KinistrJ of IndustrJ for future use. 

Broadening the project to cover other building materials 
such as cement and lime 

training equipaent sh?uld be purchased and set up on a vehicle for easy 
transportation. Manufacturers should be approached with respect to simple 
moulds and presses. The Institute for Human Sett!aaent unit, at Bandung, as 
well as the CRDI should be contacted for information as to mixes and 
equipment. TheJ have done research on these materials and aethods. 

Deaonstrations should be arranged through the KinistrJ of Indr.stry at 
selected locations. The s1ste&, aixes and information, together with the 
advantages of forming Ktros should be passed on in the same way as with the 
mobile demonstration unit of clay tiles. 

Hand-1r1de cement tiles 

The project su~uld check to see if investigations have already been made 
in Indonesia regarding these tiles. 

A model should be set up with the help of a local conbloct manufacturer 
to prove the methods and system. 

International expertise is available. 
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Annez I 

JOB DISCRIPTIOB 

Consultant on Policy Formulation for Upgrading Small 
Scale Building llaterial Industries 

n.o months 

As soon as possible 

Jakarta, with possibility of travel within Indonesia 

To ensure the availability of building aaterials in 
adequate quality and quantity and at the required time 
and location to meet the demands of low-cost housing 
and other building constructions in the countrJ. 

The consultant will worlt in co-operation with a te- of 
international and national ezperts functioning under 
the overall co-ordination of a •ational Director 
supported by an international Chief Technical Adviser 
and will specifically be ezpected to: 

1. Analyse the ezperiences gained by the project in 
the establisbJlent and operation of model production 
units set up as Industrial Village Co-operatives. 

2. Undertake a perceptive overview of tbe plans and 
projections for lov-c~st housing construction in 
Indonesia, including transaigration housing, privatel1 
constructed low-cost housing, and also Meighbourhood 
Iaprovement Schemes etc. 

3. Kate a broad asses ... nt of tbe present status of 
the building materials industries in tbe very 
... 11-scale/rural informal sector through saaple visits. 

4. Assess the potential of tbe institutional 
infrastructure available through visits and discussions 
with, inter alia, KinistrJ of Housing, KinistrJ of 
lndustrJ, Institute of B1111an Settl ... nts, Cer .. ic 
Research and Development Institute, local equipment 
manufacturers etc. 

5. Review the technical and aanag ... nt aanuals 
produced by the project and based on experiences in 
establishing and operating the Industrial Village 
Co-cperati ves. 

6. Inspect the units alreadJ set up and operating, and 
in particular, their linkages to market, financial 
viability etc. 

7. Propose an overall plan for a studJ to elaborate 
policy elements of national relevance based on the 
above. The intention of the studJ is to suggest policy 
actions for upgrading the small, inforaal building 
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.. terial producers so that they are able to .. te 
acceptable qualitJ standardized building aaterials 
through econoaicallJ Yiable operations using the 
opportunities presented bJ the aassiYe low-cost housing 
construction .. rtet. 

8. Rec01111end in detail what additional data should be 
generated before such a study can be 88aningfullJ 
1IOUnted. 

9. Suggest bow best such data can be generated. using 
the project resources. and propose a wort plan. 
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Annex II 

REVIEW OF THE SOLO llODEL 

This llOdel was located in a vil~age that onlJ produced tiles. The llOdel 
had a aixer/extruder and fiYe tile presses. FortunatelJ there was a local 
Paru11Das project which was persuaded to roof SOiie of its houses with claJ 
tiles froa the unit which were nev in size and ca11pressiYe strengths. 

The unit was part of a llJD which consisted of eight tile producers. The 
new UllIDO-type tiles sold at double the price of the standard hand-11ade 
conYentional tile. with onlJ a little increase in production cost (if the 
depreciation of the aachines were to be ignored). 

An enor110us nUllber of tiles was being produced in the Yillage. eYery 
house was aaking th-. and half the streets were coYered with drying tiles. 
There was no probl- with aarketing as cust011ers flocked to the Yillage to buJ 
th... One probl .. was the supplJ of claJ; all the procducers bought it froa 
suppliers as the claJ source bee... located further and further awaJ froa the 
Yillage. It was this that aade bricks too expensiYe to ca11p9te with those 
aade in the paddJ fields. In the case of tiles. the Yalue added is far in 
excess of that o~ bricks. 

Four Jears after its completion. the llJD with its eight 11811bers is well 
organized an~ run bJ people vbo are well-oriented in the construction 
aaterials business; theJ are also good busines ... n. This aakes thea 
acceptable to the entrepreneurial craft ... n who formed the llJD. 

The location of the original unit has changed over the past four Jears. 
The lUD aanager has located the aixer/extruder in his unit together with one 
press. The other presses have been distributed U10ng the other llellbers. 
There are now less expensive 110bile aixers in the Yillage v'4icb can be moYed 
and used bJ all 11811bers for a fee. 

The manager is an excellent exa11Ple of the success of this model because 
he uses the UllIDO large extruder and also contracts for aixing on the portable 
aixer when be needs extra aixing capacitJ. He owns a saall tile press in 
addition to the UllIDO one and presses out saaller and thus cheaper tiles than 
the UllIDO type. He also still makes traditional tiles. He supplied the 
following infot'll&tion regarding his equipment: 

Extruder/mixer UllIDO type. Rp 8.000.000 Smaller unit. Rp 2.000.000 

Press Rp 2.000.000 Mixer only. Rp 350.000 

These models are extremely successful both in upgrading tit.a industry and 
in the effectiYeness of the lUD. 

The success of this unit was as a result of: 

(a) The unit was established in an area which was strong in the 
entrepreneurial making ot clay tiles; 
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(b) The syst .. of kilning. aixing and drying were well tnovn; 

(c) The clay vas already proved as good tile clay; 

(d) The upgrading of the tiles in quality and shape bas been proven; 

(e) The new ti~es could not cater for all the business available; there 
was a good aarket for conventional tiles as well as a aiddle grade of tile. 
Bence. DID ..-bers being aware of market requir8tl8nts. have benefited froa all 
categories of the aarket; 

(f) The aodel bas strengthened the DID; 

(g) The llOdel bas aade the systea acceptable to many, and as a result 
they have purchased their own aacbines; 

(h) The aodel has been very successful. 

Even though this aodel has been a success. it should be noted that in the 
four more recent units the aodel has had to be aodified to suit the local. 

A ... 11er aixer and two saaller presses for a a.xi.mull output of 
•o.ooo tiles se ... to be the aost econoaic and viable size of installation for 
tiles onlJ. 
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AmleJC III 

ESTDU.tlD P'IBU:-REDIFORC!D CllllllI (FRC) ROOF SRD'I PRODUCTIOll COSTS 

Products .. asaring 1 ax 0.77 a (approJCiaatelJ 0.75 sq a or 8 sq ft). 
Reference data collected 1979-1980 • 
Costs in £ Stg. 

La boar 

Work hours Rate 
per sheet per hoar 

Fiji, Taveuni• 0.8 0.44 

Java 1.6 0.09 

Tiaor 1.6 0.09 

Bangladesh* 1.6 0.06 

llalavi• 1.0 O.i6 

Bondaras• 1.6 0.23 

St. Vincent 1.2 0.33 

Doainica• 1.6 0.22 

Sri Lanka• 1.3 0.10 

n• 0.5 2.00 

Average of 
10 locations 1.3 0.37 

Costs 

0.36 

o.u 
o.u 
0.10 

0.16 

0.37 

o.•o 

0.35 

0.13 

1.00 

0.32 

!laterials 
(aaximm reguirwnt> 

c-nt Sand Fibre 
10.0 tg 10.0 tg 0.2 tg 

0.70 0.13 

O.•l 0.02 

0.55 0.05 

0.50 0.03 

0.57 0.02 0.11 

0.50 0.02 0.06 

o.•9 0.01 0.01 

r,.•9 0.01 0.01 

0.60 0.05 0.20 

0.50 0.03 0.20 

0.53 0.02 0.10 

Total cost 
per sheet 

1.21 

0.57 

o.n 
0.63 

0.86 

0.95 

1.00 

0.86 

0.98 

1. 75 

0.96 

•eased on actual production experience in c01111ercial or pilot plants; others 
froa feasibilitJ studJ estiaates froa local cost data. 
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Annex IY 

COST COl!PARISOll: ASBESTOS CEBENT. GALVANIZED IROll AllD FRC SHEETS 

(Costs in£ Stg per sq ft). 

GalYanized Fibre 
Asbestos corrugated reinforced • 

Ce98nt iron C898nt Aluainiua Onduline 

Fiji. Taveuni 0.40 0.27 0.15 0.60 

Jaya 0.25 0.10 ().07 

ti.or 0.50 0.18 0.09 

Bangladesh 0.14 0.23 0.08 

Kala vi 0.1:2 0.11 

Honduras 0.33 0.12 

St. Vincent 0.23 0.13 0.34 

Dominica 0.40 0.32 0.11 

Sri Lanka 0.11 0.16 0.12 0.36 

~ 0.60 0.25 0.22 

Average cost 

per sq ft 0.34 0.21 0.12 0.48 0.34 

per sq a 3.54 2.24 1.25 5.00 3.54 




