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INCDCDUC T

As the theme of this International Forum is about appropriate
tecunoloiry, it scems appropriate to present first of all a brief
explanation on what %5 conceived ag appropriate technolory,.

It has bLeen mencrally underctood that technology ecompriecs the
backbone of the cconomic developnent of a country, as suech enhanging
the material well beins; of the people, llowever, cxperience has also
shown that carc lias to be exercised to adopt that kind of technology
which produces not only prowth but equity as well to enable the
people of tli¢ couuntiiy as a whioic Lo prospoer. Thuc, there has arisen
the question of arpropriate technolopy,

due criteria of approprialoncce icy houcver, directly related
to national developuent, which in itself is not an end, but rather
a neans towaru . iy o proccoos reauliing in chianges in the lives
of the pcopele Thourh these chanes may be harmful to some during
the process, it is assumed that development can be so directcd ag to
aclieve broadly defi ed goals, cuch as "improvin, human welfare",
"equitable digtribution of incomne and wealth", and "development of
individual potentialities", Thesc goals themselves are conditoned
in any socicty Ly individusl and social values and these, in turn,
vary with philosophical systems of thoughty relipious belief,
historical develppment, and the like,

Thus, the socio=sconomic aspects prevailing in the country have
conciderable impact on technolopical foctorse In Indonesia there is
growing awarerecs that due consideration should be given to these
social and cconomic aspects, High population crowth, disproportionate
distribution of the populetion, vast under-employment and unemployment,
iow levels of income, lack of capital investment in industries and
tradition bound attitudes are some of the features.

This calls for intensive research and development work on a
continuing basis for evolving appropriate technologies,

With all the above limitations, appropriate technology remains

broad in its scope. In this paper the focus of attention is on the
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construction and buildin; materials industries. Realizing the
important ~ud increasing role of these industries in the overall
economic and social development of the country, the Government is
payin;; considerable a'tention towards developing the local capa=-
bilities in various technolopical aspects of these industries.
leplirence of these limitations could become a major obstacle for
present and future efforts, while indiscriminate adoption of
technolorical innovations from industrial developed countries could
make exisiinr conditions even worse. Effective enforcement of
rerulatory measures and preveniive ac well as corrective actions
are bein~ undertaken on a cooperative basis by involving various
institutions to ensure better coordinated efforts.

This paper is prepared at the request of the United Hations
Industrial Development Orranization (UNIDO) in connection with a
techno-economic meetinr on practices and application of appropriate
indu: trial technolories. In this context the paper is presentin, a
review of the evolution of the construction and building materials
industries in Indonesia, and the problems and attempted solutions
taken Yy the Government, Although not all aspects of the industries
is tu be covered, it is hoped to have provided useful information to

be discucsed by the Forum,

GLNERAL GIVUATIUN

To understand better the problems which oppress Indonesia in
its effort for development, it is necessary to take a brief look to
its peorraphy, resources and socio-economic evolution.

Indonesia is a republic whose territory is an archipelago of
more than 3,000 islands extending alon;; the equator between the
mainland of Asia and Australia. It is situated between 6°N and 11%
latitude and 95°E and 141°E lonzitude with the greatest distance
from North to South 1,888 km and from Vest to East 5,110 km, Much
of this vast area, however, is covered by water and only 20% or 1.9
million square kilometer is land., It is the third largest country
in Asia naxt to China and India.

The scneral climate condition is tropical and humid, although
the fortunate division of the country into a group of land=-units
almont symmetrically broken up by water areas causes the climate to
be relatively moderate. The daily and yearly variation of tempera=-
ture is not large, and the average monthly temperature remains

within the degrees of 27°C at all seasons,

iy
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There are two main seasons, the wet or rainy season and the dry
season. The annual rainfall for Indonesia is generally more than
1,800 mm. Humidity values are on average high, with variations due to
local corditisns. The annual average humidity is 80%,

The ar-hipelago may be considered also as one of the most
volcanic zr-as of the world, having some 500 volcanoes of which 128
are concidered aciive. ULarthcuakes, though occuring rather frequently,
may not be disastrous. he country is fortunate in that it lies

outside the path of typhoons on course to the Asian mainland,

The rorl t'en of Indcnesia 18 presently growing by more than
2.4 million people a year. Alternative projections for the year 2000
indicate ~ population of hetween 200 and 289 million people, depending
on how ranidly fertility will decline., An acceptable estimate is the
figure o7 270 nillion, almost twice of what it is today.

Indonesia'c pomlation prohlem is dn o cless vy itself, It is
plafued Ly bctl: overpopmlation and underpopulation, At the heart of
the problem is the disproportionate distribution of the people anong
the country's islands. This will put pressures on the available
resources ana ceasiderably increzse nopulation densities, particularly
in areas such as Java where in 1971 already 64% of the population
lives on =beut 7 of tle country's land -rea. In the yecar 2000 the

expected density for Java will not be less than 1,000 persons ver

Table 1,

Region and Population of Indonesia
T Region  Area in % Tot.  Population in rillion Doty

8qe kmg area 1930 1961 1971 1001 sq.km,
J a v a 132 137 6695 U147 01e9  76e9 133.8 1012
Sumatra 473 606 24,86 8.3 157 2068 U7.,6 100
Kalimantan 539 L6O 28,32 2.1 L, 5¢2 1043 19
Sulawesi 189 216 9.93 4,2 7e2 8¢5 1540 79
Other islands 570 100 29,94 4.4 761 8.6 16,1 28
Indonesia 1 904 569 100,00 60,7 97.0 119,2 222,8 116

Source: Statistic.l Pocketbook Indonecia, 1976,
Population Censuses of 1970, 1961, 1971 and projected popula=
tion for the year 2001,

g
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scquare kilometer, By sontrast, the density of Kalimantan (Borneo) is
esiimated to incrcase only up to 19 persons per square kilometer,
Besides population imbalance betueen Java and the other
isluands, there is also a wvarked dispariiy between urban and rural
arciue The census of 1971 ghows that about 20%s ol the population

live in the urban cenires and 004 are in Lhe rural arcas.

The rich soils, mostly formed by volcanic action, its exuberant
tropical forests and an abuwiiunce 27 ninerals have naue Inaoncsia
ore oi the countrics of tie werla vebtter endowed with natural
rescurccese Thuc, agricultural ecilivities suprort nore ihan 7060 of
tie population, and there are s.ill larpe arecas of fertile lond on
the islands outside Java wiich are nci yet uncer arricultural
exploitation. lice, rubber, tobucco, palucil, tea, coffer, bUgAr,
clove, cinctona nd capok are aron  the most important arricultural
products, some of them with well established foreirn markets. In
addition, timber and some ninin- products like oil, aatural ;as,
tin, bauxite, nickel, copper and manganeSe ore, are rnajor scurces
of cxport revenucs. In the vresent settins, *he future development
of the country will depend critically on the capability t: manuage
and utilize the available natural resources with a minimun of

wacte, and to the benefit of the greatest number of pcople.

Before independence in 1945, a typical colonial economy was
developed which consisted mostly of the production of those raw
materials in wlich the dominatin;; country was mainly interecsted.
The population benefitted very little. Due to political instability
between 1945 and 1965, the economy of Indonesia had dropped to its
lowest point and was practically disrupteds After 1965 a new
Government successfully embarked upon a programme of stabilization
and rehabilitation, culminatin in the introduction of the First
Five Year Development Plan (REPCLIVA) in 19634 The Government's
role is to develop and maintain a climate favourable for economic
developmente It is to follow a more realistic and prarmatic
approach in order to provide the people with the necessary bhasic
needs as food, clothing, housing and building materials for a
price within reach of the greatest part of the populatione
Successive Five Year Development Plans will not only provide for

higher targets in general, but also for expanding employment

opportunities through development of the industry and wider

iy
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distribution of the heaefiin of econc.iic rowth by placin: rrecler
enplinnis on social developrnent and by intepra in- the a proach to

re ioncl developnent,
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ilany «iwvelopins countries linve enbarked vpon lar c-scale
pro.rivmics o!f natioral devolopiient an! congtrnciion in the
inpl.nentaiion of economic ard ocial ohjectives. As develorptent
procccds,y ‘the standard of "iliin - and cons.ruction r -cuiroed by
developin | countries ¢! nin ose A freuter variety of Tuildin © types
is required, in ;;reater numbers and istrimted over uider arcase
the tradiiicnal de and for ciuiple sl.elter bhecoues a desand for
better 'muiny conmunity facilities anc inTratrueture rojectss
Populatiosn routh, ;eneral irdus'riul dcveleopnient and fle efforts
to raisce ¢ levels of livin: impose inerzanin: deoawnds on the
capaciiy ! efficicney of the wiole ¢nnotruction indnstrye

Jie censtruction inoustry is not onlry eritical in the
developuent process, but al the sane tine it provides a substantial
source of cuployment, !iccauce construction enbricces cuch o wide
variety o ©kills an’ ootivities, inclu'in: desi 'n, conponent
monuiactvrce ond asseubly, ond i tene oo ml oof nen, materials and
plant, it = ovides 2lwo o rich ficld of trainin and -xperince for
a lar ¢ nunber of rneonle stru o;lin: to ‘nerecace their standard of
livin o Jonstruction is usually the second biest ennloy .ent
scctor in ~n cconony;, second only to asrriculture in a leveloping
country an’ to manufacturin- industry in a developed onee

Bein: an inte 'rnl part or 11 developmental nctivitices, the

1

construction industry has as such a vital role to play in the specedy
and econonical accomplichment of connlruction projects. In the
developingt countries, investment in constructien is iph and can
account for as much as 6O to 707 of tic lotal cost of developrent
proprannes. lts contribution to the (Ul varies from 2 to 105 for

the world as a whole. In nost developin; countries it accounts for

3 to 5% and in nost industrialized countries © to 9% Tlhe construc-
tion industry utilizes 50 to 9% of the output of other industrial
scctors, such as tinber and wood products; structural uctal
products; plumbing, air-conditionini; and electrical equiprienty

paints and allied products; buildin;: tiachines, cquipment and toolsy

sanitary vare and fittin:sj etc, The quality, supply and standard
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0. he mrolucts of ol'-r L Mucirinl scctors considerahly inflinence
tme qrality, 12hour produstivity rnl econnmy of conctrurction,
Chwisegly car cavir s in the expenditure on construction vould
cousiderably reduce the burd:n on the national economy and nake
nvraitoule ers resveeeon Tor devrelopinnte

After 1 morind of acon in and pelitica) instahility befere
1001 v die bron ht construclion activities ia Indoncsia virtuslly
to n ~tondstill, the dennrd for coos'roction rose ronidly cinco the
introductinn of the Pirst Tive Yoar Developient Plan in 1967 -~ the
eccoronic progsp-ct became hri-hter ~ud fdoveranant sper in: increascds

Acecordin. te "lorld Tales 1974" published for the Jorld Bank,

t'c volume of conctrustion in Indonesin has developed no follous @

table D
Grouth in Preiduction, Invesinent and
Construction in Indonesia 1000 = 1072,
(Indey 1070= 100, conclrrts nricen),

Value added in
c

Yerr G.p GDT Cone ruction Population
1500 106 100 100 100
1905 110 118 100 110

GG 113 133 (.2 112

& 119 100 oh 114

68 127 132 z3 117

ro o 170 195 119
1970 146 na( 217 121

721 156 26k 260 125

o 107 16 292 127

lotes o+ LDE
205

1

Cross Domestic kroduct at narket prices.
Gpl

i

Groos Domestic Investment at narket prices,

e construction narket in Indonesia can be fairly represented
by the public sector's deuand for construction, since it comprises
P’ oi the total deiand for construction. The deuand for construction
in thie private scctor Lai hecen increacing rapidly after the

jntroduction of thc Forcipn and Domestic Investuent Law in 1967, Both

for the public as well a5 vor the private sccror, this denand for




consiruction is i hly concentrnted in Jaiarta and environse Micre
uay we o odispersion of conciruetion de.annd in zrcas ontside Jakarta
and throu hont tl.c other islands in Lhe vake of investnent in oil,
minin,’y forestry and tourism and tieir linkajres vwith other
induntries and supnortin, servicess ilouever, it can he an'icipated
that the concentrotion of fhe de ond for corotruciion v Eill

he disrrovoriionazelr Lii-h in Jaliarts ond eavivons, ccpeeislly in
aanuretarine and ovecensin: Tpduniries, roenl enteolon roet s

1

Petelny offices, hencine erd ronpnits faeiliti s, ond il ritruc-

tural nrejorir sneh oo roade, cdoaevhy barior vy rouer, ctc. Jhe

oiiude el cosceniration s oin it ordop of SO of ‘he totnl
construction valume in Java and 40 of the total in Jazarta,

M Govarrievt boo o Fatan Vo onecenr ary  *o -momMote rna~ional
doavelonte b o dvlusT e 110 te enre 2t Ve 10l omee T the
nrorraas of different roions 1nt only for rcasons of equiter out
also for £ o eupansion of tue "ase abieh ~an submequently supprort
the exnnncoion of iadng'rial activities, Me asmroeash to reional
develornnant will he inte;ratad and +th»o various acHecis of drvalasniont
sall be treated not o001y individnally hmt collectivelv, narticularly
in sonnection with the transmicration nro ramme *to move neonlc fronm

overnomi’nted Java to the underpopulated islan-'s of In onrsing

By and larre, the construction indus'ry in Indoncsia can Le
divired Lrto a rodern <coment ond triaditionral scervient with a
trunsitiorcl ccoment in hetween., The roderr serront iorns a sriall
munkbor of lorce cuntricting Tirms whicn are forrnally estallicuoed and
or arized irstitutions, haviny all tne characteristics wuich ;0 with
sinilcr rodern crparizations in wore woveloped countrics: full-time
erplorrent of profeosicnals, differerntiation and specialization of
nct;vi“ios and the adeption of © ew raragerint nethods and technolory,
Ther vrdertcke 2 major chiore of ibe work in the vrban centres and the
larre infrastructural projects,

the transitional segnent of the coustruction industey is
reprecented by smnll and mediunesized coutracting tfirms waich are
bngicells urhanebhasnd and can he found onractically anyvhere in urban

centroc of pulficient cize in the ropion ¢o renerate a construction

e
deman? with averace performance rrquirements, Thete nedium and small

firms 2re rore cimpler in their manacencnt, It is alsc not unusual

that such enterprises coubine construction with building naterials




7 retailin: and even importe-cxport lusinesc. It is ot uncommon that
] t..r obtain subecontractin;: packeges 1ron larpe contractin,; firus,
w crel; the . ain eontracltor acquircs the function of a constriction
Cave eaent unit in char e of finance, naterial cunnly, equirnent
lea.in - und operaiin -y, on. coneral cocrdinaticn of worlise
A multitude of very 5011l cnterprices of an artisun character
utieh perate it the rural ar’ perieurbuan areas helon ing alnost
cniivels ‘o .o none=ponetary caterory of Lo econony cernotitute the
tralitiorol se int of ¢ construction inruatrye They ceonoist .ostly
of ¢ Vipy huildero and labonreonis W irh forn the Hullzs of nanrouer
in courtruction. ey are et fovunlly orponized and -ave no leral
~tause Jdobbin ¢+ uilders dificr from lahoure s anss in that jobhbin
Luillors ooy utderhiiie uvork coclhinoen co sisting of vorlizc for various
trod Ge In ef et Lhey arce i iesizc cerernl contractors, vio are
eve ale Lo build guite sizeable btuildines of sinmple dici’ne Labour=-
L.c on Lie ntiar and are s-mecialined into certain nildins tradess
Specialization arc nown tc cover earth neving:, 1anonry, vood-
vorisiney rlazin 4 roofin 4 plasteriicy ctce
M e sub=coniractor oo specialist is, as yof, nol gquite develoned
in e Indoincsian constructicn indus’rye. The requirenent for
rerintratior wid licensin ' o firme specializin; in electrical
innstallation: is the cnly Jormal nechaniom which b as ;reacrated
specializations Coucver, the volmie of const uction and t e increase
in Je.and for ti mer quality an’ perfeoruance in Huilding per:it, hos
a niiceahle iumact on snecitldizetion. Specialized mubecoutraecting
St in aiccandcal systeris, coscerct uoris, roofin ., etc. have rnade
£0 . ir eatr- in Indonesia throuwh buildin: naterial surply and
narufacturin;:, wlere sub=contractin. “asically is an erte sion service
to canture lar er narlctis, Lar-e controacting: {irns also show
terdenci o 1o develop specialized units witinin their orranization,
Sub=contr.ctin~ Tirms in this cabterory s'ow cxclucive linlzares only
uith the .odern sernmont of the consiroction industr: wiere labour

qualifications ave very '.i-he

In Indonecsia threc levels of construction technologpy can be
identified, i.ce traditional technolopy, modern technology and
conventio-al technolor /e The latter is an internmediate staje of

tochnolorvy between the traditicnal and the nodern once

Traditional construction technolorsies are uced to a great extent
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in housing construction, particularly in the rural and peri=-
urban areas, These technolopies are almost entirely of a non-
monetary character utilizing indigenous skills, local materials,
and simple tools, Spontaneous and sometimes organized self-help or
mutual aid is typical of this kind of technology. The traditional
sector can also include the Jow=-cost housin; of rural and squatter=
settlement families who generally build their own dwelling units as
resources become available to them,

At the modern construction level, reasonably equipped huilding
contractors are enraged in larre scale construction operations
requiring the use of expensive and more sophisticated uachinery and
tools, and professional, managerial and supervisory skillse. An
increasing mechanization of auxiliary operations is accordingly to
be noted. New and heavy machinery have made their entry laryely
through such projects as industrial plants, public buildinrs,
multistorey hotels and offices, and certain infrastructure projects
such as highways and airports., It applies to new materials, advanced
reinforced concrete technolory, pre-stressed concrete, steel = and
aluminium-framestructures, etc, A considerable proportion of the
materials and equipment used is imported. The construction firms
involved in modern technology are relatively larrce and well orranized,

The intermediate stape of construction technolory, also known
as conventional technology, is usually confined to the urban areas,
where small and medium size contracting firms construct family
houses, community facilities and small infrasturcture projects of
moderate design by using more or less permanent buildinr materials,

a mixsure of simple tools along with some machinery and skills.

Recently, in order to cope with the prevailing housing shortage
- some 440,000 housing units every year to meet annual population
growth - a particular development in the field house building has
taken place, known as the gradual industrialization of housing
construction. Construction of houses by traditional methods is, by
its very nature, labour intensive. The composition of parts in
building a house requires a lot of manpower. It employs trades
such as carpentry, masonry, tinsmith, electrical, plumbing and
painting. Although each trade requires some degree of skiil, each
trade, in turn, employs manual workers and labour. However, to meet
the demand for such a great number of houses in a short period of
time it is felt that inspite of the abundance of cheap labour,

e
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traditional methods of construction have not proved to be cffective
in overcominr the housing shortage. Under such circumstances,
industrialization of houses can lie an answer, especially when
economy, speed and quality is needed.

The transition from traditional to industrial censtruction
methods is, however, a lons and complex processe Industrialization
means bhuildin~ homes in factories to be transported by trailer =
trucks in scctions or completed modules and assembled using crancs
and other lieavy equiprientse. The plants that build these modulcs
would, in turn, bc capital-intensive, requiring heavy importation
of nachinery and using a minimum of manpower. In Indonesia,
industrialization will call for the introduction of new censtruction
Bystems baced on modern techniquesi mechanization of the production
processs rational planning and designingy the use of standardiza.ion
and modular co-ordinationj and training facilities for labour and
technical personnel,

Although admittedly, the traditional method would employ more
men and help alleviate the employment problem, it is, however,
retrogressive. On the other hard, full industrialization is
detrimental and not applicable to the economy, and therefore should
not be pursuede. In view of the magnitude of the housing need and the
importance of the construction industry as a provider of employnent,
a workable solution is found by introducing ;radual industrialization
of housing construction,

In developed countries, the ratio of costs between laliour and
materials ic more or less 70 per cent labour, 30 per cent matcriale,
In Indonesia, it is the exact opposite, It is therefore imperative
that efforts should be made in saving on material costs by the
proper use of indigenous materials and the application of technolo-
gical advances in the proper use of locally produced materials,

The following steps are considered for implementation in gradual

industrialization :

(1) rationalizationy

(2) improved production of building materials and building elementsgy

(3) production of non-traditioral, non-conventional and new building
materials, elements and componentsj

(4) introduction and utiligation of effective hand tools, light
machines and site equipment,

Rationalization represents an important step to achieve increased
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Frocductivity, higlier speed of operations, improved quality ana vetter
scencmye It is characteriscd by improved organization, planning and
controly and ty effective used of raterials, tools, machiaes and
equipmente The application of rationalization measures does not
require ccncideravle iuvectments and substantial chanfes in the
cxicting consciruction techniques,

Iwgroved production and the production of non=tradi Llonal,
non-conven:cional and new waterials with better or specific piysical,
mechanical aad other properties ic iucdispensable for che development

I industrialised construciion netiolce

~he ex:ent to which it is worthwihiile to carry meciianization
naturelly depeads on the ratio of capical costs to lavour cosls =
relatively low labour costs make a high degree of mechu.iuation
uneconunic, while relatively high labour costs make nmechanization
econouice In tiiis connection, the special position oi Indonesia as
regards mechanization of the ccnstruction industry decerves serious
attention. It should be oted that in lndonesia labour is bundant,
Lowever tiiere ic an avute sihortage of conscruction lalour, especially
5illed lubeur, causing a.0. a low productivity of Lousing construce
tion and a high cost of cons.ruction, 1In 19G1 the aumouni of coustiruce
ticn labourwas about 1,817 of the total labour force, and in 1971
it decreased to 1,75 Therefore, mechanization is an iuportant
step to increase the productivity of housing consiruction,
thercby absorting a lar;e proportion of unemployed laboure

ke above steps are the key concepts involwed in the gradual
industrialization of hLousing construction. It leads to partial
prefatrication as an important phase fiom traditional io industri-
aliged housing conctruction. By partial prefabrication is understood,
that the conctruction of a house is still carried out according to
traditional methods but is using some prefabricated elements and
components such as blocks, beams, columns, lintels, trusses,
purlins, rafters, doors, windows, floor-beams, floor and wall panels,
etc,

During this first phase of industrialization the following
policies and measures will bec estebliched by the Government :

(1) Inclusion of housing construction end related activities in
national economic development plansp
(2) Well established national policies on housing} land-usej housing

finance; town planningj new settlement and resettlement)
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(3) Levelopuent and expansion of the building materials industriesy

(4) Levelopuent and strenpthening of the existing construction
industry

() istablichrent or improvement of the administrative set-up for
housing consctruction at the national, regional and local levelsj

($) Revision and enforcement of cxisting building regulationsy

(7) Gradual improvement and upgrading of cxisting standards for
housing and building materials and the promotion of modular
co-ordinationy

(3) Extensification and intensification of research and development
activities in the fi ld of housing and building materialsy

(9) Extension and improvement of existing educational and training
facilities in the field of building construction and building
naterials manufactures
It is expected that the activities followinpg up these establish-

ed policiecs and meuasures are to promote the creation of the pre-

requisites for further progress in the industrialization of housing

constructione

PHE BUILDING LIATERIALS ILODUSTRY

The building materials industry is closely related to the
development of the construction industry, which consumes practically
alrnost all thie building materials and components produces or
imported. The size and technology of the construction industry, the
type, location and standard of construction and the extent of the
assurance construction 'ives over time as a market for building
materials and components will largely determine the range of
possibilities for the dom#stic production of building materials and
components. A progranme predominantly consisting of civil engineering
works is likely to require ecsentially cement, reinforcing steel,
arpresate and piping, while a programme consisting predominantly of
dwellings and other buildings will require a greater range oj
structural products, fittins s, equipnent and finishes.

The importance of the building materials industry in the ESCAP
Repion was stated in the Seminar on the Developnent of Building
faterinls held in Banrkok in 1968, It noted amonp others that the
importance of the building materials industry in the econony flowed

not only from its share in the national product, but also from the
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fact t at it was an important link in the ¢ ain nrocess culnidanting:
in an increcace in GiiP, learly onec=half to two=thirds of the investnoent
in develoning; countrics went into buildin-s and construction works
and about (0 to 70 per cent of this investment vag accounted tor by
buildinsg; naterials and conponcnise Thus, dependin: on the siare of
developuent, about " to 12 per cent of the GLP uas < voted 1o Lhe
production of buildins uaierials and conmponents, vhich ‘dicated the
crucial role of building uaterials incustries in the -routi nrocess
industry .ad inportant tultiplicer efrects, both on i coiiec and
enployrient, Whe industry thercrore had a dynanic role to play in
developing; cconomics,

Thus, it should be recomnized that tue success of an; buildinr
progranme depunds on the availability of buildin naterials and
conponents of the ri ht type in the required quanvities and at the
proper tine. In Indonesia too, lar cescalc construction nrosrarnes
that ;o with: industrializatien malie icavy de .ands on conctruction
materi:ls, while the buildin: :aterials industry vhich is in the
process of development, is not able yet to nect the derands on it
satisfactorily. Imported buildin - vaterials o*ill reprecent a

sicnificant nrccenta ¢ of +otal inportse It is ootinated L.t H0=705
- Y

lable e
Inpurt of Cenent and Iron and Stecl (ipes wad Lars,
1971 = 1975,

(Gross "ei it 1 x 1,000e00C Kite aud

Cel.Fe Value : x Uil 4 1.0004C00),

1971 1972 177 1974 1675*
Ceuwent @
Gross veijut 09540 1620044 1LSC48 1,737,5  14009,2
Coliel's Velue 740 22,40 3246 0843 694k
lron and Htecel ripest
Grocs Weipht 7hob 128,3 17643 16341 10449
C.I.F., Value 22,4 Lo, 4 G 95 31,49 22345
Iron and Steel Lars :
Grooss Weipht 89,0 133,0 409,> k22,5 351,42
Cel.l"y Value 1642 19,2 7647 127,9 101,41

*) Since 1975 in let Weight,

Soirce @ Statistical FocketbooXx Indoncsia, 1976,
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of the totallCOnstruction cost of buildings is for building naterials
and expenditurce en Luilding materiels is 3-Y%’ of the GDP, Therefore
it is cloor that Luildin, waterizls imports, compared with irniports
Jor other industries, cuan consume u disproportionate share of foreign
exclan/es Impert fi ures of cement and iron and steel pipes and bars
are iven in lable J.

¥er irstance, import ol Cement and lron and Steel Fipes and
Tarc, 1701 - 4075 in Yable Je

A ccomoreiensive policy for co=ordinated efforts in the develop-
ment of tle buildinm aterials ana components industries based on
jonteterm wlans foc tae developnent of the construction industiry, is
therefoere necessary. The oresenl policy reflects a direct involvement
0" the uoverunont ia the development of the building materials and
compoinoen:i Indusislese Accordingly, dirfferent mcasures are
irtroduced, Such as ¢
(1) lon;=tern louzns at luow inierest o ectablich or expand tie

produciloi ot Ley uilding vaterialsy

(2) Ir~reiced inpert diiies on building materials and componenis

viien can be tubolliiutea by natienzlly producal commodities;

( 3 Irevicion of nubsidics ane assistarce for the establishuent of
workshops for thie jroduction c¢f buildirps elements and components
and for tic purchase of mechirery and eguiprienty and

(4) ™e vromotion of researc) and i:velopnent of "new'" i.ee. non-
traeditionzl cnd ucn-coaveational buildin;; materials and

construction techniques,

Before 1960 it can be concluded that a buildin~ materials
industry in the proper sense did not exist, Since then it is
developin;: along the lines as stipulated in the Government's Five
Year Development Plans., At present the following situation exists,

The buildin;; materials industry in Indonesia at present can bhe
broadly classified in two catepgories :

(1) The larre-scale industry, which catem for the demsnd of high
quality, hirh performance and expensive products. It is in
general an orpgenized and capital-intensive industry, using
modern technology and modern management for its production
processcs. Many factories in this category have made their
entry reccntly, both as joint ventures as well as straight

foreign and domestic enterprises under the Foreipgn and Domestic
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Investment Laws, They cover a spectrum of products which is
already impressive in a relatively short time, such as ceranic
tiles and sanitary ware, hardware, aluminum extrusions and
mouldings, pall enects, woather resistant paints, electric
wares and cables, wood products such as plywood, woodwool
boards, particle boards and furniture, cement and cenent
products such as asbestos cement sheets (flat and corrupated) ,
ready mixed concrete, concrete iron mesh and iron bars, steel
structures and componcnts, linoleum sheet and tiles, nich
quality structural clay products, etc., These products are of
controlled quality and conform to set standards. llost of the
factorics are located in and around the bijs citiesa

The small-scale industry, which produces traditional and
conventional building ~ateraials such as bricks, roofin; tiles,
clay pipes, linec, cement products such as floor tiles, pipes,
blocks and ceilin:: sheets, bamboo mats, timber components,
extracture products such as stone, gravel and sand, pozolanae
lime blocks, etc, The smallescale industry is noctly an )
unorganized and labonur-intensive coltage industry, run on

traditional lines in small unitc, ‘hey may work occasionally

or scasonally but gencrally they aave a volume of production

adequate for current local consumption only and wo1ld not be

able to meet increased denend created by an accelarated

proramme of construction activity, Its products are generally

irregular and uneven in shape and jquality and do not comply

with the accepted standards and noims. Frices of their

products are way b:low those yproduced oy modern plants. There

is no competition Lere between products of mndern plants and

these small industries, since they scrve different quality

and produst performance needs, In this context the Government

is playing an importani role to keep a balanced development

of the large - scale and small - scale bullding materials

industries., Small-acale building materials industries can be

found widely all over the country, in rural villages as well

as in and around urban cities and towna,

Most of the buildinr materials used in Indonesia fall into the

second caterory, They account for a major share both in the material

quantity and in the financial outlay in the house building activity
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in Indonesia, particularly in the rural arcas, Of the total housing

stock of about 19,700,000 dwellinpe in 1901, only (¢} can be

considcred of permanent construction - usingr durable buildin-
materials - (OY of scmi-permanent construction - using & mixturc of
durable and non-durable buildins; materials, and 34’ of temporary
construction usins; non-durable bLuildin,® materials, In 1971 the
housing stock was cstimated at about 22,500,000 dwellinrs with no
conciderable improvement in the qualitative condition of the
naterials used,

The slow development of the cnmall-scale industry in coping
with increasin demand for more and better quality materials is due
to the following factors :

(1) The lack of capiial nceded for investment to improve and
increase production;

(2) The use of traditional technology in the production process}

(3) The low level and unsteady demand for buildins materials
resulting {rom the vey limited purchasin;; power of the
population and the fluctuation of construction nrorranmes;

(4) The lack of manarerial skills required for efficdent operation
of small=scale industriesy

(5) Marketing procedures that are detrimental to both consumer and
producer and only yield pood profit to dealers and middlement

(6) The disorpanized system of transportation and marketing of
building materials § and

(?) The scarcity of or the difficulty to obtain fuel and electhicity,

With the increase in the tempo of industrialization, the demand
for traditional as well as modern buildins naterials has heen
increasin, and more exactin  demands as repards auality ~nd performance
of materials are heinr muade on the industry. This lhas necessitated
the expansion and modernization of traditional bhuilding naterials
industries. Improvements in the production of bricks liave to be
effected to marufacture better quality of bricksy seientific methods
of lime burning muct be adopted to produce a reliable quality of
limeg better methods of extracting timber from forests need to be
developed to avoid wastapre in tree fellin~ and cutting, etc.

In such a situation there is even rreater need for rationali-
zation in the buildin- naterials industry. But, wherc there is a
shortaze of capital ~oods, managerial skills and comnetition as well
as prioritien in Governgent policien, rapid irsroverionts cannot be
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expected, If, however, a reduction in the costs of manufacturin;
building matecrials could be effiocted, and if, Ly the producticn of
improved buildinsg materials and the introduction of improved
constriction techniques, substantial savinrs couvld be achievcd, tten
more capital would be available fcr the construction of more houses
of a more durable nature. 'reater durability would result in lower
costs for maintenance and repairs, Hence the quality of the

building materials used is of preat importances For improving the
quality, for effeccting economy in the cost of production and in
making available building materials suitable for specific purposes,

research in building materials is the only waya

R AND D ACTIVITIES IN BUILDING AND BUILDING MATERIALS

In the following paragraphs brief information will be given on
pome of the building materials used in larpge quantities and which
are the mainstay of building construction in Indonesia, It will
consider also the extent of R and D activities on the building and

the building materials industry in Indoncsia,

Cemont and Cement Products

The importance of cement to the economic and industrial growth
of Indonesia cannot be over emphasized. As it is one of the basic
industries to support development, the Government has given high
priority to the development of the cement industry in Indonesia. It
is now rne of the major building materials industries in Indonesiae
The map on Fige1 shows the location of existing and future cement
factories and their estimated capacities up to the end of Pelita III,
the Third Five Ycar Development Plan (1983/84). According to the
Ministry of Industry, in 1979 the national production of the cement
industry will be able to supply the demand of the Indonesian market,

Demand for Indonesian cement according information had
already been received from Nigeria, Lybia, Egypt, Papua New Guinea
and Australia, Each of these countries has asked for 200,000 tons,
The export allocation for 1979 is 500,000 tons, This year 50,000 tons
portland cement will be exported to Thailand,.

The cement consumption in Indonesia is however still low, only
25 kg per capita, although Jakarta consumes 125 kg per capita per
year,

H
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the lar wst conpunption of ccuent is ia coucrete and auring
receul years tac use of coucrote in consiruciion huao been steadily
iicreasiag in In.cnesia, wia bic dcwanc for ol qualily coacrete is
Blcauily ricinge Luc aiu 'iculiics cxpericicoeu 1o attedpting to 'ave
ti.e 1971 conercte specisicuticns accepted auu ewlorccd reveul cleourly
tiat tic qualily regquirouwents are often higher than the averape
couatractor can meet. fhis ic partly duc to insuflicient knowledge
at all levels on concrete technology, ran;in; from civil curineers to
the contractor, and mixer operators to the foreman. ihis is also
caused by sustantial variations in the quality of ceucnt ana
aggregates as well as by incomplete field inspestion facilitiess

The primary physical causes of poor concrete are : variations
ir the coraintency of concrete, variations in the rrading of
agiregate, variations in the mix provortions and in the quality of
cenent, combined with the poor orpanization of the crew enraged in
concreting operations, such as chargin:: the mixer-hopper and placing
and congealing the concrete, The appropriate éolution is to co rect
these variations by proper instruction and some improvements in the
equipment used. It has to be realised that the costs of proper
instruction ana improvements in equipment will be substantially
covered by the 20 - 25 per cent in cement savin;g, which can pe
acnieved by using proper concrete tecanologys. In addition to this,
more uniform and therefore more durable concrete will be produced,
The emphasis of the solution is on the education and training
aspecta,

To economize further in the use of cement, ready-mixed concrete
is intpoduced on big construction projccts and for the construction
of tall buildings in the big cities,

Ways and means have also been explored to economize in the
consumption of cement by developing different techniques of concrete
construction, Such techniques that have been developed are pretast
and prestressed concrete construction, which have brought great
economies and improvements in the construction of bridgee, pile -
foundations and prefab building elemernts,

At present only ordinary Portland Cement (ASTM Type 1) is
produced in Indonesia, but researches and market studies is geing on
to develop and produce other types of cement for specific purposes,

e
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- portland pozzolana cement and sulphate resisting cement for marine
structures;

- lime-pozzolana cement for low=-cost housing;

- white cement for architectural concretey and

- low heat cement for mass concrete.

Asbestos cement sheets - flat and corrigated - are mostly used
in factory building as they withstand indus'rial fumes, rasses and
corrosion. Recently, corrupgated asbestos cement sheets are being
used also for mass housing construction as it is a comparatively
cheaper roof covering than other types of roofing, while the local
production of clay roofing tiles is not sufficient to meet the
demand of a large mass housing construction project. The growth of
the industry is, however, hampered by the non-availability of the |
asbestos fibre, which have to be imported. To replace the asbestos |
fibre, research is being carried out to use organic fibres in the
manufacture of fibre cement products, a,o0. for making pulp cement
boards. There are already many small plants in Indonesia producing
fibre cement sheets, making use of waste textile fibres from the
many existinpg textile factories, Research on the development of
cement bonded particle board with various kinds of agricultural
waste material is also being carried out by the Directorate of
Building Research.

Building products made of cement like concrete blocks and panelsg
roof and floor tilesj concrete pipes and gutters, latrine slabsj
plants. A small pilot plant for manufa®turing prefabricated concrete
building dements and components is now in operation for use in up
to b-storey housing construction. It shows a 15-20% reduction in
the building cost as compared to the conventional method of
construction, A still greater variety of cement products, more
suitable to requirements, could perhaps be developed through more
rescarch,

Limoe

Lime is & traditional building material in Indonesia which has
been used very successful in the past, but today its quality is found
deteriorating over the years, Yet, lime is still being used in larre
quantities, u; portland cement is in high demand for heavy structural

work and sometimes not available and expensive as well,
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The lime is produced in numerous types of kilns that range from
the very primitive scove kilns to the semi-modern vertical shaft
kiln, using limestone or coralstone as raw material and mostly wood
as fuel,

The majority of the lime industry is located in Java, although
other rerions of Indonesia have pood potential of lime deposits.

In Java there are approx. 3,200 lime burning kilns with a total
production of ahout 3,3 million cub,m, slaked lime per year and a

number of labour employed is about 12,200 men.

If the quality can he improved, an increased demand for lime
be expected as lime can still be utilized profitably as a binding
material instead of portland cement., In spite of the competition of
portland cement, the utilization of lime as a structural material
has continued to play an important role in Indonesia. Lime is used
as an ingredient in mortar for layin,;; masonry units. The use
encompass all types of exterior and interior walls, Its greatest
value in mortar is the high degree of plasticity that it imparts.
Close related to the use of lime in masonry, is its usage as a
component for interior and exterior plaster. In Indonesia, the
plaster is directly applied to the masonry wall, providing the wall
possesses adequate porosity or contains enough irrepularities to
develop a strong keying action, Lime is also widely used for
whitewashing plastered walls,

Apart from its uses in mortars, plasters and whitewashing, lime
can also be used in the manufacture of lime-based building naterials
such as pozzolana-lime blocks, for soil stabilization in road
construction, to neutralize acidic soil and for the chemical
industry., Espccially in areas where portland cement is still expensive
and where lime and pozzolana are available, the use oi gozzolana-
lime blocks and pozzolana«lime cement is now being introduced for
housing construction, lLime asan also be used as a binding agent in
other lime-based building materials such as aerated concrete, sand=-
lime bricks and laterite-lime blocks. However, the availability of
good quality lime with constant, predictable characteristics in a
precondition for the development of these noneconventional materials,

Thus, while on technical grounds the modernization of the lime
industry is desirable, it is necessary to examine the sosial
problems which the change might bring about before taking such a

e i
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decision., As whole=scale modernization of the industry will take
tisne, immediate results can Le obtained by improving existing
practices in burning and slaking processes. What is necded is
technical assistance in the form of more effisient kiln design,
better constructional techniques and advice on kiln operation

using locally available materials and fuel. Such improved methods of
lime burning and slaking can produce better quality lime at
competitive prices,

Researches have led to the development of a newly desi;med and
appropriate but highly efficient 10-tens lime liln and »n improved
simple C=tons kiln. Two 10-tons and two f-tons demonstration kilns
are now in operation in different locations of tlie country to
promote the necessary transformation of the existing lime industry

80 as to bring it into accordance with modern requirements.,

Structural Clay Products

Clay bricks and roofing tiles have been used extensively for
years in Indonesia, In Java, for instance, even the simplest shelter
is traditionally roofed with clay tiles. There is, however, much
scope for improved methods in the producti~sn of these nroducts, the
bulk of which is manufactured in small and inefficient kilns,
operated hy families of on a village co-operative basis, They are
scattered all over the country and they may be classified as "cottapge"
industries. Many of them are clustered in districts where the raw
materials are found,

The manufacture of these clay products is a very old tradition
and the same old artisan methods are r-reistent, even now after modern
industrial methods have heen introduced. The produced bricks and
tiles range from poor to acceptavle quality, but most of them cannot
te classed of good quality in shape, porosity, size or hardness, The
extensive use of wood as furl, and the inconsiderate use of clays
from rice-fields causes serious interference in the forests and in
the rice-fields. Due to the rapid ~rowth in the housing sector, the
qualitative and quantative requirerments of bricks and roofing tiles
have been increasing and they can not be met by the existing
industry,

Thus, there is great scope for bringing about improvement in
the quality of clay products and economy in production, Method of

selection of the clay material based on scientific investigations,

bringing about improvement in the quality of soil, better metliod
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of monldinrm, econorical and scientific method of burning are some of
tie subjects in which rececirches have heen carried out in the
courtrye. The utilinatiocn of tle results of researclies in rreater
neasures we' 1d o @ lon var in certributin very substantinlly in
im rovir~ the eofficiency of production .4 Juality of the rroductc,

As n structural unit, tc solid brick offers ncope for inprove-
ment in ...nv formc - shnpe, sinc, type, ctce. Perforated and hollow
trielis rve jreat potentinlities of une in Indonesia, and re:carches
are heir diveccted to cotablis! their ure, application, advaatn s
aid production in tle couniry,

iMers i also 2 coce ‘or jatroducine .ee arirzation to certain
extent in ‘tic nanufacture of bricke for wi.icl it is wccassary that
mac’ ines for ru- iy the clay, mouldinys the lricks and extrensicn
eqipnert for producin: rorfornted “ricks s'ould ¢ evolved and
indirenously manufaeturecd.

In recent erre, lurrer factories with modern equipnent have
been crected orno thieir rroincts are of -~ved qualitve fo obtain
balanced d- velopment ia the strauctnral elay - ctors hetween lar: ce
scale capitaleintenczive produc.ionc and 5 111=scale laboureinic-.:ive
rroductions, o t'.roush analycis of the fnnciional rejuirewments of
structeral clay oroducts is necied and @ as heen initiated. 2ased on
this, an appropricte developient plan will he established to provide

the basis for a sound and halanced developrinnt,

Timber and i'imber Products

Indon. sia is rifted with sufficient forest resiurces providing
it vith an nverage forest density of one hectare per ca'ita. Tiaber
i: U erafore the nost important orpanic huildin; natcrial in the
crirryy but even thouph peonle are 3111 not in a position to uake
f111 use of it. Accordin: Lo reports of the liinictry of Arriculture
there is in 1974 a total of 122,227,000 hectare of forest available,
Uf tle t-tal forest are anly 39,357,000 heclare is desirnated for
production and only approximately 7005 or 23,000,000 hectare is
available for consumption. The annual consumption of wood per capita
is estimated at 0,06 cub. meters roundwood for conntruction and 0.8
Cubemeters for firewood. Approximately 4,000 timber species are

known in Indon~sia, but only 127 - c‘es are suitable for building

and construcilion or for other .. .. .irial purposes, Timber is also

g
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important for tl:« ecoromical developnert of Inccn sin, as it is
after oil one ol the 1ain cxport coumodiiicne
For s0il conservation jurpescc and *to atvoid MNoccir  din Whe

low lands, it is utrnocot inportant to ypreccerve Slo cxisiin Jorest

resources of the ol lue I order Lo sacici . o Jield o tle
forects and iuprove t.eir prohoct Loy ile overnien . mt acInded
a rorestry developient rro raame s an inte ol mecb oy B o sco 0aie

developmant of the inlands. Fore b reservatica, Joroct nventory,
forest imnrovement, reforestration onr reacarch vorly 11ve gen
given Str onc osuncort and ceoura, etiont e

Since ihe first class :inhor apocins are exnort cotbadities, it
is imnortant to rromote lie i1se of sccondary aald s wocanle LJicber
spacies for buildiw: and sarticulorly Tor weasia CO.T . TUl (10N,
Heasures slouid tlerafore be taten to exlend the func.iooal life
tine ol tie semi-durable ond non=durale tit er Srociog + oronerh
proper scagsonins und cherical treatmont or rreoorviition, ougever,
timber procesains is not yet o intesrsl part of e oiu i produclc
industries in Tndon-sia. Uenerally, secasocrin and reservaiion of
orranic Huildin- caterials in gsonet in;s  ew, Lenneta and pre:; ervae
tion of timber adds to the crsot of woody which i nlread. Lirhe
Care’ explunation, informution and Jdisseminrution «f its serions
need if usin, less .nrable 5 ecins of uond, wust be *iven to the
peopley thtat this -xira investuent of uosey is uot 1us 5y bub really
will repay with much p=ofit in the lo. - run. Jeople will “ave to be
confinced tha: investmen! of sowe ten or tuenly per cent of the
price in tauber for scasonin: and preserv tion, nay inecrcasc its
life by 2 to 3 times or coven longer and tna Lho annwal oot will
thue be pre-tly redveed, In ndditinn, seen frow tie .ational noint
of view, the increased life will nltiunte sove vast asovnis of timber,

Due to the measures taien in this field, lumbhor drvinr kilns
and preservation plantc are now in operatiou in #ud aronnd Lhe big
cities. But due to the high cout of iaveitment and Lhe cheuicals =
most of them have to be imported = airvdr ing uand dippinse or painting
of the timber are still pencral practices inr Indoncsia. ilie nain
difficulty is not so much the education of people in the wuse of such
scientific practiccs, ar much a5 one o~ proviain:: them with elemen-
tary facilities for carryinr out processin;: of their tinlere The

problem is that the *imber indusiry is liandlad by hundreds of small

timber workshops sca‘tered throughout the c¢o ntry, Lflese siiall worke
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chops do not have the eans to set up their own processing units and
co.isiderin: the large Jdistances in this country no one, however
ed.cated, will spend money for havin;; his timber carried all the way
to = processii unit hundreds cf kilometer away in Order to have it
tronied and Gotaseoned - it woula be very expensive to do so. The
solution lics vartly in % - develepient of swall scale processing
units lecat.d ot feasible poinuis, sct up and managed co-operatively
and prrtls in Lhe dovelopuent of mobile timber treatment plants and
portablec scuncioin  ilrs, sJesecarches ‘o desipgn and develop such plants

arc noU In 0 0Uhe

The use of nlywood, filbre horrds and porticle boards as building
elerents in “ousin;:, in joinerv ar” furrituvre naking, and in the
conrn*ruction of formwork has increosed corsiderebly in Indenesia,

The manufacture of thene 'nards mal“es anong others possible @

= fuller rse of ‘croct crop and

- econonic evploitation of forent regovrces by utilizir: ferest and
arricultural residues, industrial westes and timber of inferior
Bpccies, whieb cannot obherwiee be used profitably,

As the construction industry in Indonesia will follow 1odern
trends and multistorey huildin~s will replace the present single
storey buildin~s, especially in the nrban areas, the deunand for these
bomrdes will certainly increas~ further. This, coupled: with the
prohibition of the export of certain hardwood timber and first-class
timher as lors, strornply favours a rapld development of the board
industry in Indonesia. About 14 rlywood factories, one particle board
plant and one fiYre board plant are ncw in operation in Indornesias
Statistics about their production caparity and output is however not
available. Researches are goin- on to develop cement bonded particle

board and pulp cement boards,.

Bamboo and Allied Building Materials

Almost scventy per cent of all houscs in Indonesia use bamboo
to a riore or less cxtent, because it is casy to obtain and compara-
tively cheap, demanding lers skill and workmeanship. Danboo Louses are
comfortable to live in as they provide adequate protection from heat
in hot climates. As the naterial is light weirht, bambco houses suffer
little lose due to earthquake,
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However, anodoo belar o fourost product ~tarte deeayine ond
rotting aftor some time due to rain, dampness and hunidity cnd also
it ¢n e easily attacked by termites, wrers and cther incocto,
sesides, after a certoin tine, the siron th of Hauboo d:crcuses,

1

caucing the slort 1life of Lan'oo louses. Un dryinc, Tanboo zlso
shirinks, cousoquently its volune ¢ anrmes, which may have an ill-
effect on hamboo constructioncs aad the use of hamboo Tor reinforced
coacrete, a5 su;jrected by rescarcherse In addition Jdry hbunocc ciatches
fire very quickly aund may burn to ashiis in no tiiize Janboo cuses,
tiiercfora, need fire protection tre-ivient,

Some of the shortcominss of bamboo mentioned aliove can be mini-
mized to some ecxtert by proper treatment before use in consiructione
It should be f{irst sufficiently old and dry enourh befcre use. Common
practice for drying is air-seasoninge The service life of hamboo
when treated can also be incresced and the co of treated bamboo in
construction may last for quitc come time, Chemical treatrient of
bamboo is not practis~d yet in In-ovesin due tihie hi,h cost of the
chenicals. The common prociice to nreserve the bamboo iz by

= soaking in runnin; walqr, mud or in zeauater;

coatin;s with a whitewnsh or with targ

plastering with mortar, with or witlout fibres in the mortar.
Various products allied to hamboo lilie reeds, grasc, tahch and
paluyra leuves, are extensively employed in rural hcucing. Recearches
in evolving: preservative treuatme it .o extend the service life of
these materials at cheap cost are also heing carried cut,
When using bamboo and the various alliecd producte as  building
materials, ndjustment of corctruction meiliods ond naintenance should

have first priority to rreserve such buili in; mi'erialse

Pozgolanic Meterials

The incorporation ¢f pozzolanic materials wi'lh lime hac lLeen
practised in this country before the introduetion of portland cement,
among other the world famous temple "Borobudur" is using pozzolanie
material in its construction, Pozzolanic-lime mixtures are therefore
considered as traditional rateriels end itc uses in mortars, rlasters
and concrete are defined and dictated in building repulations,

However, the use ¢f pozzolanicelime mixtures have been declining
due to competition with portland cement and portly due to the

deterioration in the quality of both lime a1'd pozzecliric materiale In
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recent years the problems of pozzolanic-lime have been taken up
again and piven due attention for its proper use in low-cost housing
in order to find a cheap substitute for the portland cement which is
becoming too expensive, Both lime and natural pozzolanic naterinl is
in abundance, particularly in Java where both material are found at
locations close together, which is the more advatageonc for its
develcpment,

Pozzolanas are defined as materials which, though not
cementitious in themselves, contain constituents which will combine
with lime at ordinary temperatures in the presence of wnater to
form stable insoluble compounds possesins comenting rropertiess In
Indonesia two types of this material meet the definition, the Bo=
called "tras" which is a natural product of volcanic oririn nnd the
so-called "red cement'", which is artificially obtained by crushing
soft-burned red bricks,

Pozzolana mixed with lime pives a hydraulic cement, The
disadvantage of the mixture is the slow setfing time and binding and
the high shrinkage and wet dry movement., Methods of reducing these
disadvantages have been investipated, The setting time can be shorte-
ened to a value comparable to that of cement by adding sodium
hydroxides, S0 much sodium hydroxide is necessary, however, thet the
mortar will become expensive. When fast setting is required, it is
better to add some cement to the mortar. It has been proved that t$his
method is not only cheaper, but also gives a stroncer mortar after
binding,

Shrinkage of the tras mortar can be reduced by the addition of
some gypsum, which also achieves a certain increase in streagth,
Gypoum, however, is like other additives too expensive to be more
commonly used. Another way to reduce shrinkage is by adding some
concrete sand. The amount of sand that should be added will depend on
the distribution curve for the tras, Other chemical additives have
also been investigated, but in no case have the results encouraged
their use. One must keep in mind, that tras from various deposits can
have quite different properties, and therefore no general conclusion
should be drawn from these results,

In addition to its uses in mortars and plasters, pozzolana=lime
mixtures are also extensively used for making relativsly good quality
tras-lime blocks, solid or hollow blocks, machine or handmade. Tens
of labour intensive block making home industries are now in operation
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in and around Bandung providing bricksize or blocksize building
elements for low=cost housing projects. This method of blockmakins
with tras-lime is now being practised all over Indonesia where tras
deposits are available. It is also possible to make floor tiles of
tras-lime mixtures on the same process for blockmakings. A cement
layer is however necessary for the top of the tiles.

Another possibility is still being investigated to make highe
quality pozzolana-lime cement by intergrinding the tras with partly
slaked lime to a fineness comparable to that of portland cement. By
addins; some additives the strenpth and setting properties of the
mixture can be adjusted. A pilot plant for making this kind of
binding material is still under investigation, If :uccessful such a
plant will be of preat importance to meet local demand for binding
materials, and thus would save the use of portland cement, |

Red cement or redbrick powder is an artificial pozzolana made
by crushing soft burnt clay bricks. As long as this material is made
from bricks that have been spoiled during transportation or
handling,

Lightwelght Apprepates

Due to the rapid development of the construction industry in
Indonesia, particularly in the housing sector, the demand for non=-
traditiohal and non-conventional and also more industrialized
building materials and components is increasing. Consequently,
research and development activities for producing lightweight
concrete elements for high-rise building and for prefabricated
elements for masse<housing has become one of the main activities of
the Directorate of Building Research, The use of lightweight concrete
in multi-storeyed buildings is receiving special attention because
its low unit weight considerably reduces dead loads in buildings,
resulting in savings in cost of foundations and structural members.
Savings in reinforcement steel alone justify the choice of lightweight
concrete for highrise buildings,

One of the achievements in the development activities in the
construction of a pilot plant for producing lightweight concrete
panels, beams, and window- and door-frames with pumice &s an

will also be tried out at that pilot plant, a,o. expanded
clay produced on & small scale laboratory rotary kiln, Thin reinforces
wall panels and hollow blocks have been produced utilizing the expanded
clay.

e .
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Besides on building materials, researches, investirations and
studies have been carried out or are in progress on problems relating
to various ficlds of the building industry such as building environe
ment, buildin;; economics and rnanarement, low-cost housing development
and planning, etc,

Uther fielde covered in the research activities inelude
stan‘ardization, lerislation, environmzntal sanitation and social
aspects. lile eventual adoption of interaational vuilding standards
would require Larough research on the applicability of those
imported standards to local buil ing materials that are used in the
country, taking into account national customs and traditions,
Building regulations and by-laws are also & field of concern as the
existing codes which date from colonial times are not appropriate to

rresent conditions,

PRALSYSR OF RESEARCI RESULTS

The institutional framework of research organizations depends on
the economic structure in the country, There are basic similarities,
however, in the way research institutes are ornmanized and function,
They may function

de As an integral part of a governnent department or a8 a semi-

autonomous institution linked to a government agencyy

b, Within a university or as a scui-auionomous body linked to

a university;

Ce A8 an incorporated, private, non-profit orcanizationy and

de A8 a technical arm ef an industrial establishment or an

industrial association,

In Tndonesia R and D activities on bLuilding materials and its
application in the construction incustry are beinp carried out at
all the levels of research organizetions uentioned above, but in
particular in the specialized research institutes belonging to the
Ministry of Inductry and the Ministry of Publéc Works. ‘hese
ministries are respectively responsible for the proper development of
the buildirg; materials industry and the construction iniustry,

R and D activities having some relation to these industries are also
being carried out by institutes under the Ministry of Minings and
Energy and the Ministry of Agricultute tb cater for the ra: materials
required in the development of the building meterials and the




constraction iadustrics, '

‘he practical application of the results of all t! ese researcles
ic the ultinate ;0al of tuilding and buil'ling naterials rercarciie
‘horouh docunentation and srotenatic discenination of useful
rescarch in’ormation 2-¢ interrated parts of research activitiege
llowever, nost of tlic inforriarion is often disseninated n such a way
thiat it does not reach t..ose who nced ity nor does it react ilose for
whom it is inlended. lioreover, “ie resecarch information is often
received in a form which nakes its use difiicult, Une of :he nrime
difficulties is that insti'utions ecstablished for the vurpose ol
research and docuncntation do uot cormunicate well wifh usersy o
practical s¥stem for dissemination is lackin .

If thus full advantase is to he taken of all the rescarches that
are poin; on, it is very escential to nave an orsanization to co=
ordinate buildin: and buildin;: uaterials regearch, intesirate and
interprete the result. of researches and to uake tlhem available in
a form viich nay cnable their effcctive and speedier ap.lication by
the indus'ries concerned. In Indonesia tlis problem lLa:c bcen overcore
by e-tablishin - a Co-ordinatin;: Body which is responsitle for maintaining
opcrational effoctiveness in the development of the indusiries,
particularly the small scale scctor of the industries,

‘he Government is well aware that the small scale industry
occupies a significant place in the industrial set up of tre industry,
espccially in view of its larre employment potentiality. The
development of the small inductries may alter to a rgreat cxtent the
increasin;: labour force and the larpe f-lume of unemployn-nt and
underemployment., Particularly the snzll scale building and building
materials industries can play an imrortant role in the social and
economic development in the rural ar as, if they are able to secure
the necessary financial and technical assistance. Mcdium and lar-—e
scale industries are often able to obtain assistance from their banks,
suppliers and consultants., Small scale industries are often unaware
of their needs or unable to identify them and sometimes also reluctant
to request or even to accept assistance for reasons ran;ing from
ignorance and prejudice to fear that their information mirht be
channelled to the tax authoritiese Besides they are generally rnot able
to pay for the services rendered, They are obliged to look to the

Government for securing assistances In such cireumstances public
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2 encizc chould accume the main responsibility Tor providing the
cervices and  play a particular pocitive and dynamic role in the
ataee of the cevelopment of thic irdustrial sector,

Realizin;; the relalionchip between the development of the
constructicn industry and tliat of the buildiag materi-ls incustry,
tte Co-ordinating Body is thus composed of officials from various
institutes and apencies urder the Minietry of Industry and the
Y¥inistry of Fublic Vorks. It is an advicory bosrd to the two
miristrics for the development of tie small-scale buildinr and
building waterials industry, particularly the smell-scale building
materials industry. It has also the task of investigating and
stulying rroblems releted to these industries in order that they
develop in accordance to the social and economic development of the
country. Iite neeessary interaction and linkages of R and D activities
ic thus provided in the structure of the Co-ordinating Body, This
interaction ic cagpable of functioning from the central body to the
local lcvels throurh the network of resional offices anc field
offices of the two participating ministries and their close contact
with local nanufacturers end builders.,

Regional offices and field offices have been established by
both ministries to render extension scrvices to 10ca&l manufacturers
and builders. The Ministry of Public Works has for instance set up
Building Information Centres around the country manned by technology
trancfer profeccionals in order to provide informatior on existing
loeal building materials industries and on the rroper use of thece
local building materials in housing and building construction., These
Buildin; Information Centres are also arrangin; regional workshops,
exhibitions and training courses for local instructors, supervisors,
builders and workers, who are also informed with the results of the
rescarches,

Sincc 1974 the Ministry of Industry is also increasing ite active
rolc in assisting the small scale industry by implementing small
scale industrial extension services and development programmes
tirough "BIPIK Projecf" activities, in which the development of the
building materials industry is given top priority in the progranm,
The BIPIK project is a nation-wide project and it is providing
training in both the technical as well as the managerial asp~cts to
omall scale manufacturers,

le
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Thus, though printed technical information is widecly used, this
sirple approach to transfer the results of research is found less
productive, In Indonecia's experience, the most effective transfer
systen for informatien ie to provide the relevant information along
with auxiliary services, information adaptation and modification, or
interpretation directly to the potential user in a person=to=person
interciiange. Under thim aystem one of the functions of the rerional
office is to arranre training courses on the developnient, production
and application of buildins naterials much in use in that rerion for
building; and construction purposes, In these courses the small
manufacturers and builders of the rersion are invited to et free on=
the~job traininpg or upsrading courses in order to attain some
technical level and skills and become competent and acquainted with
new daveloned or improved vroduction processes and construction
techrigues. In this conneciion the existence of demonstration plants
and demonstration houses have shcwn its rreat usefulness in that
they directly 1llustrate a variety of practical means for dealing
with probiems on the processine and utilization of building naterials,
This approach to demonstrate the results of researches will catablish
confidence among the manufacturers and builders. Besides, a forum is
estnblished to brin; producers and consumers in the region to;ether
to discuss and interchanre problems of common interest with research
workers and inforamtion officers and to find the appropriate solutions
and improvements that research can bring; about, Field officers are
also visiting repularly the mnanufacturers and builders on the spot to
see and discuss their problems in the execution of their work, Field
officers should be able to advise and to provide anny assistance th:at
may be required after the appropriate technolosy has been utilized,

If solutions cannot be prowided cn e spot, the problem can be
refe *red to the regional office or to the research institute concerned
to get the answer,

Although the system has achieved a much higher frequency of
effective technology transfer than through simple provision of printed
literature, the success of assistance depends not just on the role of
the Government, but is really decided by the extent of participation
of the manufacturers and the builders themselves, and what is more
important by the competence and the capability of the information
officer or the field worker to transfer the technology needed. Thus,

i g
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manpower trainin; at all levels is essential, Demonstration plants,
demonstration houscs, rural housing improvement projects by aided
gself=help or mutual aid, and urban low-cost housin; projects, have
proofed to be usceful training rrounds for the small manufacturer and
small contractors, for the skilled and unskilled workers as well as
for field workers to et familiar with conventional and new

production processcs, desigsn and construction techniques.

JNTERNATIONAL, CO-QPERATION

An important task in all research is to make full use of the
pocsibilities of international coo;eration. Internatiornal cooperation
in research to-date has come about through exchanges of experimnce at
meeting and conferences, throurh dissemination of information and
throuh technical assistiance, vhe collation of information has to
embrace both developed and dcveloping countfies; developed countries
because of their collective experiences, and developing countries,
because come of them have similar problems or even identical problems
For developing countries transfer of tecihinology and evolution of
appropriate technology to suit the local conditions are very
important factors and the technolopgical evo ution can profitably be
undertaken when they have the means at their disposal, This is not
alwayc the case. Close international cooperation both amongst the
developed and developinr countries is therefore of utmost importance
for an all round improvement.

Besides international cooperation in the field of documentation
and information exchanpge, the followin; cooperation activities are
recommended to be taken into consideration., Assistance from
international organizations should be sought, not only to implement
regearch and development pro;rammes but also to make it possible for
a developing country to carry out joint research projects and conduet
multinational training courses, It would be highly beneficial for
institutions in developed countries. Cooperation should also be
established between two ar more institutions in developing countries,
with or without the assistance of an international organization, and
in this context Teclinical Cooperation among beveloping Countries
(ICDC) programmes to formulate and conduct collaborative research

projects would be more feasible.
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Farticularly in the development of the building materials
industry and in order to sccure a continuous supply of ever -
improving building materials for the construction imdustry, the
Government of Indonesia has obtained assistance from United liations
through the establishment of a UNDP/ULIDU project. The immediate
objective of this project is ascsisting in R and D activities in the
building materials and housing field in which a large number of
senior experts, associate experts and consultants in the ficld of
buildinr, materials and construction are involved,

Joint research projects are also beiny; carried out in specifie
building naterials and construction techiniques based on bilateral

apreements between Indonesia and developed countries.

CONCLUSION

Having reviewed and analyzed the ;;encral situtation, the evolution
of the construction and the buildin;; materials industries, and the
relevance of R and D activitics in these indusiries for national

development, the following peneral conclusions can be draun :

ae The choice of technology will primarily be determincd by the policy
of the country to its industrial development and many factors have
to be taken into consideration in the process of decisione-making,
which should be based on the actual conditions of the industry and

related fields with its limitations and potentialities,

be In view of the conditions on Indonesia, it is acpected, that for
a long time to come, expecially in the rural level, traditional
technolory with a relative hirh need for unskilled labour has to
be usede On the other hand where the need is evident, as in hipgh=
rise building and in the basic buildin;; materials industries,
advanced technology should be introduced, even if it is capital=~
intensive and labouresaving, The solution would therefore be that
Indonesia should develop a balanced plural technology, where
traditional, intermediate and advanced technology should have its

place in accordance to the needs,

ce Technology development plan should be incorporated in the national
development program in order to crecate technological imdependence
for self-sustaining development,
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de National, repional and loccl level efforts are required to organize
the construction and the builuing materials indusiries, and to
regulate the investwment in consctruction activitio. aiwl in the
production of building materials., 4 national policy in this respect
is required to guide the private uas well as th~ public sector if
the cost of building; is to be reduced substantially, Such a
policy will have to Le inplememtation-oriented and not nerely

advisorye

¢« The relevance of some construction and building materials techno=
logical activities for national development should be considered

in identifying appropriate technologye.

fe Major issues relevant to local technolopy development are the
technological manpower development, building up of technological
infrastructure, technolory dissemination and international
co-operation.
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