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IN'I::tCDUC':' ION 

Cement and concrete prodl.:.cts industrj is a rapicly developing 
sub-sector of the construction and buil~ing mater:als industries. In 
order to see the situation and prospects of the cement an1 concrete 
prod~cts industry in developing CO'Wltries, it is useful to have a 
broader look at the construction indl.:.stry as c\ whole, its role in tile 
national econollzy', the process of industrializatior- and to see ~hat 
measures could be taken, both on the national and international le\·el 
in order to assist its dP.velopmant. 

A) FEATGRES OF THE CCNSTRUCTICN AND BUILDmG MATERIALS nmuSTRY 

The traditional construction and building materials industr;y 
has the following features: 

a) In the mining and manufacturing L1dustries, prociuction is permanent­
ly located and the product has to be transported t? the place of con­
sun:ption. In construction,production takes place at the place o: con­
sumption; the finished product is i:::mobile; 

b) The product is not standardized. It has to be designed and produced 
in each case according to particular requirements and circumatances; 

c) Buildings have subsoil foundations and are affec"ed by natural forces 
(wind, rain, sunshine, ground ~ater, seismic force~ etc.). Construction 
techniques and architectural design also depend en the raw materials 
available and on historic development and habits. Since these factors 
differ at different locations, the standardization of buildings as pro­
ducts of construction activity is tampered; 

d) For centuries or even thousands of years, procuring building ma.teri3ls 
has me2Jlt extracting materials from nature, e.g. stone, timber and 
clay, a.ud perhaps one stage of transformaticn of these raw materials 
e.g. the burning of bricks, lime, gypsum, sa .. •i!'lg of t.imber etc. In 
many cases the cost to volume ratic ls low, ru.'"i -.n.e build.::.r.g materials 
(stone, bricks etc.) are bulky and ~eavy. High ::~~sport costs prov~nt 
the transport of such materials ave:- great dis"~"l.,::es; 

e) Although :he production of building ~aterials has been insuffic1e~: in 
developing countries, it has gradua~ly reacie~ a very high level in 
develope~ ccuntries •. As a result, foreign trad.e in building materiais 
started to grow in recent years, v:i -:h developed. countries exporting to 
iev~lop1ng countries.; 
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f) This situat~on has a!'isen frorr. the h~gh ~e5~ee of concentration of 
productior. of ouilcing ~ateria~s in develcpe~~tries. In 1966/67 
F.urope , tne Soviet U!'licn and the USA, accot'.!lted. for 72 per cent oi' 
the worlC.'s cement prcxiuction. A.s regarC.s wood. products, their share 
was 83 per cent of sa>-m softwood., 79 per cent of plywood, 85 pE:r cent 
of fibrebo~ a.9ld 92 per cent of particle boa.lid; 

g) Buildings are expensive products with long production and life (use) 
cycles; 

h) Ccnstruction characteristics have :i.:esul te'i in a lack of central 
organization and concentration and traditional, medieval forms of 
organization have long survived. There a.re many small constrllction 
enterprises working for only a limited area and with a small annual 
turnover; 

i) Construction processes are very labour-consumingr and many unskilled 
~orkers are required in ad.di tion to artisans; 

j) In construction, the capital outlay for machines and equipment is 
lower than in manufacturing industries, and management techniques have 
hardly been affected by the iruiustrial revolution; 

k) The design of the proci.ucts (buildings) is not (as in the manufacturing 
~nd~stri&s) a prerogati•e of the prod.acer. On the contrary, design is 
usually carried out by de~igners (architects, civil engineers and 
others) independent of construction firms. 

Soce of the features new to the construction anO. building materials 
industry in 1eveloping countries are as follow£: 

a) In developing countri~s, the traditional small-scale construction sector 
was unable to satisfy all needs. This led to the emergence of new national 
and international firms active on a larger scale in the market. National 
firms may adopt conventional or modern production techniques; international 
firms usually introd~~~ modern techniques. A gradual, often very slow, 
concentraticn of firms ~s taking place even in developed countries. A 
ce~taln de15I'ee of r.oncentration is ~equire~ to ensure a sufficient 
accumulation of capital to enable firms to ma.lee the necessary invest-
ments in up-to-date production technic;r~es (purchase of powerful building 
ma.chines etc.); 

o) Value added cy construction =epresents 2-10 per cent of the gross domestic 
product (GDP). For most d..eveloping countries it represents 3-5 per cent, 
and for mc~t develope~ cau.."ltries, 5-9 per ce:;.t; 

c) The volume cf ccnstructio~ act:'iity d~~i:;.g tie past deca.d.e increased 
consiC.erably ln several d.evelo;nng co1mtries; 

• 



6..) The .,..ange of bui!.C.ing materials has been :onsid.erably extencied. 
Tra.C..i ti.cnally, the binld.ir.g mater-ia:s ind.us-:ry covered. only the ex­
tractinn a.~d prod.~ct~on of stone, ~lay, sa:.d. 1 gravel, cement, li~e, 

gypsum, glas~, bricks and tiles. At a later stage, the prO'iuction of 
building con:ponents (prefabricated concret~ and reinforced concrete 
components, dears, windows, building equipment etc.) has been intro­
d'l.:.ced. 

e) During the past decade, several ~eveloping countries have success­
fully increased their production of cement ~. pr<:!fabricated con­
crete components. Many other materials still have to be imported. 

B) TEE ROLE OF T1iE CCliSTRUCTICN IlIDUSTRI m THE NATICNAL ECONOMY 

Formerly, the construction and cuilding materials industry was not 
regarded as an economic sector to be developed. on a high-priority basis. 
For a number of years this sj ~uation has been changing, and it is now 
generally accepted that its development is of crucial importan-::e to de­
veloping countries. Some of the r~asons for this new ~osition are out­
lined below. 

Construction accounts for approximately half of all ~ixed capital 
investmen+.s, and new construct:on is requjred for most develo~ment pro­
jects. In particular, new manu:f'acturing facilities and new housing must 
be construct~J to ensure the development cf industrial production and to 
overcome the housing shortage. 

The shortage of building materials and the lack of an adequate 
transport system (roads, railway lines, harbours, airports etc.) have 
often been an obstacle to the expansion of construction. Therefore the 
construction cf roads, bridges, railway lines, harbours and facilities 
for the building materials industrJ is an important step towards in­
creasing construction output itself. 

A well-balanced i~crease in construction output helps to satisfy 
the needs of the popul<.Uon, ·iJecause it improves the "lousing situation, 
creates new jobs in r.;:w factories, reduces u."1ernployrnent and promotes 
further building activity. 

Ccnstruction is a labour-intensive acti.•~ty. As such, assuming a 
given fixea capital outlccy, it employ~ ccmparatively more workers than 
other economic sectors. The construction ind.ustr;; also has a mission to 
fulfil, owing to the fact that many worker-s come from rural areas, for 
~horn the construction site is the first organized. working place. Many 
of these workers leave construction after a certain par1od to becc~~ 
employed. by other ind\·.stries. Thus, construction has in a sense a train­
i~g and educational role ir. the overall :~d~strialization pro~ess of a 
country. 



':'he construe~ :_;~n sector in vol -..res ma.-r:y :.:.:ferent types of workers 
(~asons, carpenters, pl~~bersj painters etc.) and enterprises, an~ is 
a purchaser of the: _prcx~ucts of many ot!le!" ir..C.::.:.s:!"ies (steel, aluminium, 
plastics etc.). The g:;;;rth of the consi:ruction inC.ustry therefore has 
widesp~ead positive effects, whereas a slump in const:-uction has far­
reaching negative c;i-msecr.J.ences. 

The public sec"~ar' s deman-:.. for construction is high and go-_.ernment 
interven~ion has becofile necessary in many fielQs. Public buildings, schools, 
hospitals, roads a:1d airports are directly financed and contracted. by 
central, regional or public authorities. With regard. to new housing, public 
authorities also play an active role. Government poli~y in increasing or 
reducillb construction works expenditure strongly inf:uences the economic 
climate i~ the construction and cuilding materials industry. 

Construction is both a concentrated and a small-scale activity. 
Central government or large, private industrial projects are carried. out 
through the ~oncen~rated efforts of the construction industry; local de­
velopment projectE are the result of small-scale construction acti,~ties. 
Hence the ~onstrcction industry takes an equal share in major central de­
velopment pr-ejects and in furthering local development aspirations, in­
clud.ing self~-:help :.n the non-monetary sector. 

C) TEE .f2.:£ l!.'SS OF IlDUSTRIALIZATICN Ill 'I'liE CCNSTRUCTICN OOUSTRY 

The ir.d:;.str:!..alization process iii developed countries cannot simply 
b.? copi<:!d in de7eloping countries, though fo!' the :nodern (both domestic 
a.nd int~irnauona:) subsector it cvuld be a basis for the choice of 
appropriate tech4ologies. 

In t1'E t~a.d.i tional domestic subsector, appropriate -technology h:i.s 
a d.ifferer1·; '.neaning. Here the decisive !'actors are small-scale, capital 
investmen"; 3;nd. ".:he maximum '.lSe of dcmestic (local) resources. Technical 
solutions app~i.i.:>d in developed. countries often leaii to inappropriate 
technolog·H~'3 for the small-scale domestic industry. Therefore other 
solutions ba\·~ to be invented or exiating ones adapted t,, local circum-
51.ances. 

Tt~ ta!,;ks of the construc7.ion ln·~'.lS:r::: are llifferent enough to ~all 
for very d.ifferent ·:echnologies. MaJ.:>r in".::.s~r1al development projects, 
for e.:.ca.r.iple ~ require modern industrial methcd.s; big ur-oan agglomerations 
( the1·e a.:e ~any of them in d.evelopir.g count:::-ies: Bombay, Buenos Aires, 
ca:ro, :alcutta, Manila, Mexico City, Sao P~~:c and Seoul to mention only 
a fe• . .;) ~an partly for new indic.strializec hc.15:!1.g, commercial a.nd other 
':m1ldE.5·s, and partly for low-cos-r; housing; s::iall settlements o.nd. ir:.d.i..:.strial 
d.e 11eJ.c,;:imer.t proJects reqi:.ire simple but imprc·;ed. construction technclogi ~s 
us1n1~ local raw r:iaterials ar.d skills. 

I 
I 
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HencE there is not just one app~opria~e ~echnoiog; for one proC.uct. 
On the cor.."~·arJ' sev~ral tech."1.ologies -::an oe :onsid.e::::-ed. to be the :nos~ 
appropriate 3.t the sc::me time, iepend.i!-5 o::"l ":he scale of operations and. 
other factors. 

The selection of appropriate technologies depends on factors 
changing with time. The relation betw&en the prices of vatious materials, 
labour, machines and other input factors changes, anU. thi~ changes the 
cost (price) relation of differant technologies. 

Based on the experienc< of developed countries the ma.in fields of 
industrialization in the construction sector are the following: prefabri­
cation, mechanization, jntroduction of research into the building process, 
changing pattern in the production and use of building materials and com­
ponents, new design methods and standardizaticn, chanses in the manpower 
employed and up-to-date ~ement methocis. The same holds true for de­
veloping countries, ~espite certain important differences. 

The main objectives of the development o: the industrialization 
process are as follows: to increase the productivity of labour; to in­
crease the output of the constructior. ~ndust~; to make good use of local 
resources, bcluding local ra.w materials, and agrh:ultural and industrial 
wastes; to reduce the weight of the building structu=e and as a comple­
mentary objective to decrease the volume of materials to be transported. in 
relation to the building volume; and to transfar as many processes as 
possible from the changing building sites to off-site factories. 

In developed countries much eff o=t is devote~ t.o enere;:r conservation, 
a problem neglecteC. as yet in many developing countries. 

It has oiten been stated that prefabrication has alw~s been part of 
construction. The Japanese tatamis and the ston~s pre-cut to standardized 
dimensions are just two forms of prefabric~tion. Howev~r, prefabrication in 
our age has a new, previously unknown feature: it is based on modern 
mechanized processes. 

Since the first buildings were erected, they have been either heavy­
weight or lightweight. To the first ca~egory belong stone, cla;y, bricks, 
concrete, to the second timber and fa"c:."ics. Mechanized. rr.a.'"lufacturing methods 
h~ve been 1::1.trod.ucei in both categorie;, ar.C.. ~he prefabrication of both 
heav-.r.Neight and hght-weight componen::: is part of the ind~strializaticn 
process. 

A wide variety of prefabricated. 1'.rei..!'lforceC.) concrete prod.ue;ts exis~s: 
masonry blocks, beams, lintels, pavin~ stones, c-....rbs, flooring and roofing 
tiles, fences, railway and tranr~ay slee~ers, stree~ :ampposts, large wall 
an~ floor paneJs, stairs and staircase components, comronents for frames, 
re-:aining wall'.3 7 pipes, culverts, bric:.;e cor::pcner.ts etc. L. ::-:any deve:oping 
countries factories have been establisne:i for these pro~ucts. A further O.e­
valop.nent of prefabricated (reinforced.) concrete components can be e::..."'PectP.d. 
~~ich will require h1gher cement production. Pre-stressed concrete products 
are also finding growing applications. 
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A :ont~oversial aspect of prefabrication ~oncerns the production 
a.~~ ~se nf la:-ge reir~·crcei concrete pa.~els. :r. Europe (both Eastern 
and. ~iester:i) this !:as ;.ie~n a revolutionary net.; !'°!ous:.ng technique i.ntro­
d~ceC. a-:ter the Second World War. In the Union of Soviet Socialist Re­
publici:, and ctner socialist countries of F.aste!'!l. Europe, large pan:al 
co~str-iction became the basic means of reducing or eliminating severe 
housir.g shortages. The main advantage of th.is technique has been the 
high proC.ucti vi ty of labour: practically the same number of workers 
proC.~ce twice as many flats. 

Large panel const!'l.lction in developing countries has acqui=~ some 
special characteristics. In a hot climate external walls usually do not 
contain thermal insulation but consist merely of a single layer of rein­
forced concrete. Factory buildings do not require heating (as they do 
in Europe), and can therefore be of very simple structure. Large panel 
constrnction also leads to positive changes in developing ~ountries with 
regard to the productivity of labour and new housing output. Moreover, 
in developing countries special care has to be taken to avoid the mono­
tonous unimaginative appearance of buil~ings and res~dential areas; the 
successful realization of many projects proves this to be attaina'Lle. 
Large panel construction techniques seem to be a useful method of pro­
Viding new housing in developing countries mainly for a high density 
urban population with a severe housing shortage. On the other hand, it 
cannot be regar.led as the only means of industrialization; many other 
means also produce positive economic results. 

Prefabrication and the serial industrial production of building 
components othe= than ~hose of reinforced concrete-form part of the over­
all industrialization process> Some of the components that can and should 
be industrially produc~d are doors, windows, partiti~ns etc. 

~he introduction of prefabrication, rnai~ly that of large pre-cast 
concrete panels, may produce certain conflicts. Building d.esigners con­
sider th.Cl~ the use of large ~anels restricts the design process. D&signers 
at least during a transition period would prefer techniques that fa~ilitate 
an indiVidual approach for each building. Component manufacturers, on the 
other hand? prefer to produce standarC..ized com:ponents in large quantities. 
The preferences of the designer therefore conflict with those of the ccm­
ponent manufacture::-s. Hm·:ever,through mutual und.ersta."'l.ding a satisfactory 
ccmpromise can be reacne:i. Governmen"s shou:d actively support the in"ro­
iuction of iruiustrially ma.ci.e building Gomponents, thereby eliminating con­
flicts between par~iclpants in tt3 construction process and speeding up the 
d.evelopment of pre!abrication. Appi·opriate technologies for small-scale 
production us:ng ~ccal mate::-ials have been intro~uced in many countries. 



Asbestos cement products, :r.ainly pipes anC. corr"..lgate\i roofing 
components, are also of paraJilour.t importance :or ~any devclopi=ig cou.~­
tries. Several developing countries have alrea.Cy sta.rtec1. to manufact~e 
asbestos cement products, tcough often w1th low Oiltputs using machinery 
that is not sufficiently up-to-date. Owing to the good technical pro­
perties of asbestos cement (impact resistance/resistance against atmos­
pheric and tic-corrosion), the development of this ind~stry should be 
supported. F·erro-cement prO<iucts such as tanks, pontoons, lightweight 
housing units and boats are also of increasing importance. 

A changing pattern in ~he production and use of building materials 
and componer-ts may be a major factor in in~ustrializing 0f constructivn. 
Some general trends in this changing pattern are as follows: 

a) The overall cost of building materials and components expressed in 
percentages of construction costs tend.s to grow as a consequence of 
moving on-site processes to off-site factories (prefabrication); 

b) The proportion of materials extracted directly from nature decreases, 
while the share of materials and components that reach their final 
form of application after several production cycles increases; 

c )· The share of tra.di tiona.1. building materials ( stc"le / bricks etc.) in 
the overall cost of :naterials tends to decrease; 

d) Among tra.di tional materials, the share of cement is growi.rig, while 
that of bricks is diminishing. 

The development of prefabrication, mechanization, production and 
transport of building materials and compcnents all widen the range of 
background activities of the construction inC.~stry. To be able to trans­
port the growing quantity of building materials and corr:ponents to the 
building sites, transport equipment has to ce improved. L"l this connection, 
I wo·..id like to mention also the rapid development in the use of rea.dy­
mix concrete. TI'.e development of more lightweight building materials and 
components ~o a certain extent alleviates the increasing strain on the 
transport system. 

Prefabrication, mech~"lizatior. and :he use of up-to-d.ate buil.:ing 
materials an~ components are tech.~1~al c~a~acterist1cs of inc~strialized. 
construction. However, industrialization nas a further characteristic 
feature, namely the use of up-to-C.ate manage~ent and ~rograrnming metho~s. 
Flow-line methods have been introduced as an a.iaptation of conveyor pro­
duction in construction. The critical pa:r. ~ethod and. s::.milar network 
prograr11~ing techni~ues are easily adaptable fo~ ~se in the construction 
industry. The complexity of operations calls for an extensive use of 
computers, as is ~sually the case in the ~a..~a,eement of large construct1on 
firms. Therefore the introduction and ex:ens::.ve use of modern management 
and. programming methods should be aimed at a?::i enco'1!'a.goo. 



3ui.l.C.:n5 act:-.ri .::es :·rnrE> for long base:i on t:::-ial and error, ;..;:.. :n 
practical S"..A.ccesses and. failures contributing tc knowled.ge in this field.. 
During the last ce!':::;;ry, a.."ld especially ;_n :::-ece!'lt decades, const:::uction 
has relied. increas~ngly en scientific research and mechanical and civil 
engineering know-how. Building research institutes founded fi~st in 
developed and later in developing countries are becoming more and more 
active in the industrialization process. They do not have to \~oncentrate 
exclusively on basic research. On the contrary, their main task in mos~ 
countries is to follow research and development (R and D) in other 
countries and to adapt the results to conditions in their own countries. 
Building research institutes are sponsored by Governments, whereas re­
search in the manu:f acturing industry may be left in the hands of in­
dustrial enterprises, because construction is a decentralized. activity 
spread over large ~-eas. Construction enterprises lack the necessary re­
sources for main1aining their own research units. An ex~eption is Japan, 
where const~ction enterprises have established their own research in­
&ti tutes. 

Developing countries often have natural resources (raw materials) 
that up to now have not been used for manufacturing building materials 
"Ind components, but which could be used for that purpose. Research 
(exploration of resources and quality control) is needed to make gcod 
use of such raw materials, e.g. for the production of cement, lime, 
gypsum, lightweight aggregates (pumice, perli te, vermiculite, ·etc.), glass 
blocks etc. The climate and other factors (e.g. termites) prevailing in de­
veloping countries must be studied to make an appropriate selection of materi­
als and. structural components. There are many construc~ion problems in de­
veloping countries (roofi:ig, ventilation, etc.) for which no ready-made 
solutions are available. Though many of these problems have already been 
carefully studied, mistakes are still frequently ma.de. 

Industrialization and appropriate technologies can be achieved in 
many ways. It is thereforP. very important to screen the different solutions 
in order to be able to choose techniques appropriate fc~ a particular 
country. Research institutes and information centres produce the-know­
ledge neeeded to make correct decisions and take part in the implementation 
of these decisions. Industrialization and the use of appropriate con­
struction technolc'gies require designs +ha.t take into account the results 
of science a."1.d research in this field. To achieve this, up-to-date technical 
regulations a-"1.d standar.is based on performance criteria have to be worked 
o~"t. F"'J.ncticnal a.ni pract:.cal 01u1C.::.ngs re~:..1re:;ients have to be J.efinec. 
S1nce ~he conditio~s prevailing in developed COW".tries are different from 
tnose in developing :ountries (climate etc.), the reqi~irements ma;y also 
fu."ldamentally d1ffer. The requirements must therefore be assessed for each 
part1:~lar country or region. 

E) WHAT GOVEffiJ!.~!TS A:ID INTERHATIONAL ORG.Al:JIZATICNS CAN DO 

The develop~ent of construction and the ouilding materials industry 
cal~s not only for a policy on the selection of appropriate technologies, 
b~""O also for a comprehens1're cievelopment pol:..cy. Gove!'nITlent and internati::>r.al 
action related. to appropriate technologies should also be planned. in a wicier 
framework. 



Gcver~ent regulation of dema.r.d. :.s esse!:nal "::o the sound de·..reloomen: 
of ·;he construction industry. The ap;:::-:Jpria:e centra~ a.11d. regional (lo~al) 
authorities handle plar-11ing a.11d prcg:-~~~ing prcble~s on different levels. 
The central authorities' organization has -:o be of a complex ::-iaracter 
because it has to comprise government supervision of ind~s~ry, ~he con­
a~ructicn industry and technicn.1 prog:-ess; regional a.11d 14.rban planning; 
hv~~ing; and protection of the enviror.ment. 

Governments should ensure ~ sufficiently stable demand for con­
struction. Stable iemand is ensured, a:i~ng other things, by long-ter~ 
housing, industrial development and la:i..i policies. Government-sponsored 
road; railway and harbour ~onstruction also makes construction demand 
more stable. 

Governments should also find the means to creat1~ good financing and 
lsgal condi tio:ns for i;he construction ind.us~!'"./• This includes up-to-date 
and sufficiently simple building legislation (e.g. for building permits), 
contracting procedui·es, access to funC.s anJ. foreign excha..--ige. Go·1ernments 
~ould formulate (with the participaT.ion of the constructicn industry) a 
tec~..nicr..: vclicy on the industrialization of constrllction, especially 
that i~:..;:.'1.ing to the dcmestic industrJ. They should support R a.I"...d. D and. 
ca~it.~1 ~nvestments to promote this ir.=.ustrialization process and the use 
o( approprjate technologies in the va=~ous subsectors. 

BuilGing is o~e of the economic sectors where the establishment of 
a state-cwued national buildi:'lg resea!"'.:h institute may be necessary in 
most developj.ng countries. Quality control and standardization should also 
be government responsibilities to ~ ~ertain extent. Co-operation with R 
and D institutes :n developed countries should be encouraged. 

Governments should take mea~ures to protect the domestic construction 
~~..dustry and domestic value added, anc also "he use of local resources for 
the production of building materials. ?his should not, however, take the 
form of overze3.lo1·t..; prT';ei;tionism that dri i.·es up prices and consequently 
damages the country's int.1,rests. It shoulC. rather con5ist of reasonable 
support given to the deirnlopruent of tte dcmestic cons"ruction and cuilding 
materials industry and the use of appropriate technologies. 

The appropriate tec~ologies to ·::.e applied. in the construction and 
cuilding materials industry of ~evelo;:ng cc·..:..11:~ies can b~ selecteC. from 
advanced. technologies in developeC. CO'..:.:-.:.r:es. First, b the building 
materials ind~stry it is often necess~~y to organize proC.uction on a 
smaller s~ale th::i.ri in developed coun~::-:cs; ect\l1pment for smaller plants 
mus: therefore be ievelopea.. Secondly, it ;.s important to promote the 
exp1ora·~ion anci use of local materials and the use cf inc.ustria.1 and agri­
cu1 tura.L wastes. Tn1r-c:.1y, mechan1 :::ati.c:-. a!".::! p~era·or:ca:.ion should be 
supported anci adapted in scale and sop~istication tc the spec1ai circum­
stances of develop;.ng cou.~tries. 



I 
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E;a.uca:ior.. an:: trainl.ng at a.Ll leve..:..::: (:·:cr~:ers, techn:.c1ans, arch.i­
:ects, c1v~l engineers, s1:e ma.!J.agers e:c.j s~c-~~ be supported., a..l~ays 
keepir.g 1n ~inc the aspects of the incus~ria:.i:ation process and the use 
of appropriate technologies. 

The programme of work whi-:h coUl.c be ta.ken up by international 
organizations, above al~- UN.!lJU, may comprise, inter L.lia: 

a) Assistance in the exchange 0f techni~al in1·ormation between developed 
and· developing countries and amJng developing countries themselves 
through the establishment of regional R a."ld.. D centres with technical 
11n.k~s with the national institution~; 

bJ Assistance in the transfer of technologies for the production of 
building materials a.nc. pret·abricated components between developing 
countries; 

c) Urganization of training :facilities for technical per;;.onnel in de­
veloping countries in the planning and execution of production pro­
grammes, as well as o:r new proc.uction and construction techniques 
developed in other developing count~ies; 

d) Participation, financially as well as :ec!mica1ly, in specinc R and. 
D projects that might be of relevance a.nd interest to a number of de­
veloping countries; 

e) Organization of seminars, expert group meetings etc. to d"~cuss common 
problems and to exchange experience in the field of development, pro­
duction and appl~cation of alternative building materials ccmponents 
and techniques. 
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