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T:iis paper contains three parts. 

In Part One, an attempt is ciad.e to identify the main factcrs 

influencing the develo)Jment of housing construction technologies a.r.d its 

industrialization. In this way recent characteristic trends of construction 

in developed. market economies, in centrally planned economies and in less 

developed. countrias are outlined.. 

In Part Two, the United. Nations Ind....strial. Development Organization 

is introduced.. UNIDO' s task, organization and flmctions are explained., 

with particular emphasis to the work carried. out in the field of Industrial 

Operations. 

Finally, in Part 'Ihree, some typical on-going and completed. u"NIDO 

))rejects in the field of building materials and construction ind'J.Stry 

are pres911ted.. 'Ihese should give a better understanding of UNIDO' s 

operational activities in this field and give a guidance to those wishing 

to apply for UNIDO's assistance in the development of their country's 

building sector. 
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1. ;E(;3NT ~I::>S IN 't!.!: CW3TRUCT!C:I S.:!:CTOR 

1. 1 !ntrod.ucticn 

~ousing technologies have ~een 'ca.sed. until recent time en tr3dition 

and empiric experiaice. Buildings had to be prod.ucOO. on the same ):lace where 

their use was planned.. Craft:=Jmen (carpenters, masor.s) and Cl\a,$ter-builders 

were moving from cne pla..;a to another; building materials (due t.o +.heir low 

value ;:-elated to their weight), usually !lave not been transi:orted to great 

ciistances. Local resources of stone, cla.y, timber, affc.cted. the construction 

technologies. 

Buildings have been individual and not mass-produced. proJucts and s~rial 

production has been exceptional. 

In the cour8e of industrial revollltion, manu:facturing of products became 

industrialized.. In the building trade this develo:.>men"t t<as delayed.. Apart 

from some attempts for bdustria.l construction all over tr.e world, building 

rema.ined a complexit;r of labour-intensive processes carried out by a great 

number of small contractors and craftsmen. Th.is ba.ckward.ness of builiing 

technologies gradually became the bottleneck of overall development. In cur 

century, demand for new buildings increased. rapidly. Consequently, the 

induatrialization of the building industry became unavoida.bleo 

Th.e ir..dustrialization of building is not a smooth ;>r:icess. Th.e fear 

that it will create unemplcyment and will elimina.~e from the market many 

small firms and craftsmen, ca.used resistance to this process. 

In some countries too great steps from traditional to modern methods 

made industrialized construction uneconomical, thereby giving a bad. 

re6 utation to industrialization. Th.e same negative assessment of 

ir.dustrializa.tion wa.s caused in some cases by technical failures and by 

unaest~etic appearance. 

All this justifies a ~lose loo~ at this process of industrialization 

with specific regard to conditions in developing countries. One has to find 

out whether industrialization is a universal pnenomenon or one with a validity 

undar certair:. conditions only; whether its characteristics are universal or 

1.iffering in order to b·~ a.ble to outline cptimum plans for the technical 

future of a country's housing and 'ouilii::g indu3tr;:,·. 



:n the follo--ing, this will be a~tempted. 

1.2 Main ?actors of Industrializaticn of nousL~e and 3uilding Sector 

IPdust1·ialization .:if this sector comprises in general the 

following: 

- Prefabrication and industrial manufacturing of components; 

- Mechanization c.nd up-to--i.ate organization of on-site processes; 

- Use of new L terials, components, equipment - conservation of 
resources; 

- Modernized design and management me-l:hod.s - use of computers; 

- .lpplication of building researc~ results and innovations; 

- Modernization of cod.es and standards based on new principles; 

- Provision of human settlements with services: water, sewage 
disposal., electrical. energy, gas, tra."lsport, t'=lecommunica.tion. 

In a given ~ountry and within a given period, tne individt:.al factors 

will not have eq".lal weight; some may be dominant, whereas oth•ars may 

scarcely be applied. Still, we may say that some sort of industrialization 

is inevitable in each country; the good selection of the factors results 

in a more efficient housing and build.ing industry, on the other hand, 

resistance to industrialization or the selection of the wrong factors may 

adversely affect development. 

Obviously, no such thing as a universallj applicable ideal 

industrialization policy exists. Nevertheless, one may attempt to define 

typical trends :-equiring certain typical industrialization policies. 

To this end one should bear in mind, that housing and construction is 

an activity which is a ftmction of the socio-economic system of ever-· single 

country. In order to identify on a global scale the main prevailing trends 

in ne~ housing technologies, it will be useful to reduce the almost infinite 

variety of socio-economic systems to three fundamental ones: Those of 

(A) developed market economies, (B) centrally pl2ll.ned economies and those 

of (C) less developtd countries. 
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:::t is obvious that such a. model can be no more than an over-

simp lifi cation of the reality. ~ione of the three parts of the world. is 

monoli. thic; in each, one can find simultaneously different tec~ologies. 

Nevertheless, it is felt that the model describes correctly certain major 

specific features in these regions to justify its use as an aid to fore

casting the fllture. 

~e shal: not employ an:y formal mathematics because our objective is 

not quantitative forecasting; our concern is to forecast tnical change·:; 

to be expected in technologies. In the followi:lg three sections, conditions 

prevailing in the three parts of ~he world will be defined, focussing 

specially on how these affect construction technologies. In a subsequent 

section an attempt will be made to forecast the possible fllture of cons·truction 

technologies. 

1. 3 A. Developed. Market ~onomies 

Count1·ies with developed. market economy are amalgamated in this 

particular grvup. Typical examples are Northern and Western 31.lroye, USA, 

Canada, Australia and Japan. 'lhe GNP per capita in most of the collll.tries 

in this g?"Oup i~ over USS 8, 000. Industry as a whole is highly developed 

and can supply ~he housing and construction sector with up-to-date building 

materials, components, equipment and machinery. 'lhe majority of new housing 

is carried out by the construction industry and a smaller part only by the 

informal. 3ubsector. .ilongside the large contracting firms with sufficient 

capital, there exist also many small fires and this may constitute an 

obstacle to certai..~ technical innovations. 

:•lost of these countries - or at least pa.rt of them - are densely 

populated.; urbanization has reached. in all a high level and there is a 

good transport infra-structure (roads, waterways, railways, etc.). 

During the Second World war, little new housing came into being and. 

in several of those countries a substantial part of the formerly exis~ing 

housing sto~k has been destroyed. '!his gave rise to a hoasing shortage 

which was further aggravated. by natural population inc~ea.se, migration and 

the decrease of the average size of households inc~easing simultaneously 

the nW!lber of iruie~endcnt housP.holds. 
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The thirty years from 1945 to 1975 witnessed. a bccc in new housing • 

.i.s a consequence, the majority of the population becai:ie liell housed al -:;ho"t:g!l 

everywhere those with low incomes (and these accvunt for several millions) 

experienced. difficulties in acquiring a.d.equata shelter. 

'!he production potential of the construction industry e-ven during 

this period. was able to satisfy the demand but to achieve this it had to 

develop and use industrialized. techniques and innovations. Some of the 

post-war technical improvements ha.ve been: 

- modernized. concrete technologies (precast and cast-in-situ, 
ready-mix-concrete); 

· · prefabrication of timber-f'rame and steel-frame houses and mobile 
homes; 

- new lightweight components (gypsum-board, plywood! particle board, 
light gauge steel sections, acoustic ceiling tiles); 

- use ~f plastics (for piping, carpeting, bathroom fixt~es, painting, 
sealing); 

energy conservation measures (insulating glass, heat pumps, hea.t 
storage, use of solar energy, improved. gas, oil and electric 
furnaces). 

All this led to an increase i.!1 the productivity of labour. Dua to 

the f'ragmented. character of ne!ol housing, continuity of demand was not 

assured. and this - even during the period of upswing - hindered. large scale 

industrialization of the sector. 

'!he two main forms of new housing have been tt~ low-rise and the 

high-rise. In some countries (Swe1en, ?ranee) high-rise was dominant 

iuring many yea:s. Ir. others (USA, Japan etc.) low-rise was (and rerna.ined) 

dominant. In recent yea:r:s the share of new multi-storey housing has 

diminished.; most families now tend to prefer low-rise housing. Th.is trend 

has been strengthened. by tax incentives for house ownership. ?or low income 

families, rented housing (predominantly in multi-storey ap3rtment blocks) 

cannot be avoided altogether and in some cotmtries recently attempts ~ere 

ma.de to increase the (public) subsector of rented housing. 
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Throug!lout the last decade, economic conditions have deteriorated.. 

~igh interest ra~es, umemployment and reduced. natural population-increase , 
among other factors, have all diminishei demand. New housing also has 

been reduced. It nas become even more iifficul t than before for ;:roung 

families, recently arrived immigrant workers and in general fer socio

economically weaker groups, to ~cquire housing. The slackened demand 

and the high interest rates adversely affected the capital iniensive 

industrialized techniques. The construction industry could provide 

sufficicmt ~llpply 1o1ithout having recourse to such tecbnologie~:. en-site 

industrialized techniques (e.g. baton banch~) survived so:ne11irnt better. 

It has been felt also that large scale typification and indusi;rialization 

are more likely to result in monotonous architecture. New mu:.ti-storey 

large pm;.el techniques have shrunk to negligible proportions, the more sc 

because somP, technical dificiencies (mostly from the iniial p·:!riod.) 

brought disreputa-:ion to this technolog7. Prefabrication of lig!it-weight 

framed houses on the other hand has retained its market sh.a.re. 

In relation to new construction, maintenance, modernization and 

rehabilitation gained in importance. ~('llll.icipalities· now try t~ avoid 

large scale slum clearance; all this r·educes the demand for ~ew 

(industrialized.) housing. 

A. modest revival in demand will bring marginal changes only. No 

return on a substantial scale to "grands ensembles" based on multi-storey 

large panel technologies can be expected.. 

1.4 B. Centrally Planned ~onomies 

Within this group, we consider first of all, the Soviet Union and 

the ~ast 3uropean Socialist countries. China., 7ietna.m, ~orth Korea, 

can be included. to some extent in this group, to some extent however, 

they belong to (c). 

Most of the countries in this group had underdeveloped economies, 

agriculture prevailed over industry, the majority of the population was 

rural and housing conditions were bad. In several col.ll'ltries, war destroyed 

much of the housing stock and the amount of new housing was low for many 

yea:rs because of the needs of the war and then the reconstruction of the 

economy. 
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The demand f'or new housing grew as a result of the accelerated. 

de·.relopment of industry which resulted also in a rapid eJ:I:ansion of -:he 

urban population. The introduction of central planning favoured large 

scale new housing programmes. Quantity wa.s considered the highest priority; 

large residential areas, major new towns have been planned and built on what 

was formerly unbuilt ground. Large scale typification of building designs 

has been the basis ~or the :prefabrication and mass produc"tion of building 

components. Great state-owned contracting organizations could and did 

afford to introduce capital-i.Jltensive prefa.bri<'ation and assembly techniques. 

State-owned organizations also became the designers and the clients of new 

housing. 'lb.is situation gave rise to new housing on a large scale but the 

same factors frequently created new housing estates la.eking satisfactory 

quality and adequate aesthetic values. 

Due to the great housing shortage and the restricted financial means, 

the dwellings have been small if compared tc Western standards, but eve."l so 

they constituted a. substantial improvement to the housing concii tions of the 

population. The housing shortage f?'equently compelled families to more into 

dwellings which were smaller than their needs, so that homes in ne~ 

residential areas immediately became overcrowded and the new dwellings 

failed to give the user complete &a.tisfa.ction. 

Multi-storey buildings have been - and are still - dominant in countries 

of group (:a). This enabled the construction industry to establish large 

capacity factories producing large size reinfor~ed concrete panels. 

Catalogues (product files), have been published for the typified (standardized) 

cor.iponents of the buildings. Innovation and technical development have been 

extended to the use of the system theory and computer-aided design and 

manufacturing (CA:l and C..U•l). All this -+:ogether formed the basis tc a high 

capacity construction industry producing continuously great numbers of riwellings. 

Low-rise housing is restricted in most countries with Centrally Planned 

3c.Jnomy to rural areas and in some cour..tries to the outer districts of towns. 
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~·Iigration within the country is more or less controlled. in these 

cot.mt~ies anc therefore, there scarcely if at all, exist squatter 

settlements. !nformal construction may occur in low-rise housing, mostly 

in rural areas. 

Since 1975
1 

this part of the world has also been strongly affected. by 

e.::onomic recession. 'Ihe drop in new housing has not been as substantial. as 

in the Jeveloped. 1·1arket 3conomies - quite high levels of new construction 

ac+.ivi ties are being maintained. but maintenance, modernization and 

rehabilitation a.re being given additional. attention in these countries also. 

'lb.ese col.llltries fUrther are engaged in major efforts to eliminate 

deficiencies in municipal services. Earlier, their rural population was 

poorly provided with rimning water, sewage disposal., electricity. This 

situation has now to be remedied simultaneously with the rapid growth of 

urban settlements. 

1.5 c. Less ~evelo~ed Countries 

~is group comprises a great number of countries in which the GDP per 

capita varies from US$ 200 to USS 2 1 000. ~ihen characterizing conditions in 

this group, we shall rather keep in mind those countries which are least 

developed, though we shall try to make statements val.id for all. 

All over the world, constructions are being carried out either by the 

(formal) construction industry or in some kind of informal. (spontaneous, 

popular, illegal, etc.) way. In the developed countries, the share of the 

informal sector is small though it can go up to as high as 20 per cent. 

In less developed countri~s the 8hare of informal constructions is much 

higher ar.d can attain ?C to 80 per cent. 

The majority of the population in less developed cow.tries is rural 

and rural new housing is mostly based on local materials, informal and very 

frequently non-monetary methods of construction. 

"Industrialization c~ such rural housing is restricted in its scope, 

though even this rest~icted scope can have great importance. 
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Industrialization of rural housing contains on the one hand 

improvements of traditional methods (e.g. of block-making, i:nprovi~g 

the durability of timbers, bamboo, etc.), en tae other hand it ma~r comprise 

the supply of components with key importance being otherwise :_..."'l shortage 

(e.g. roofing planks, doors, windows, water pumps). It can comprise the 

introduction of new and simple equipment and processes, e.g. of lime and 

cement kilns. 

~espite the fact that the population in less developed countries is 

predominantly rural, housing of the urban poor can constitute an even more 

serious problem. 'lb.e reason for this is that these who migrated recently 

to the urban areas car.not any more solve their need for a shelter by the 

traditional methods they have -oeen used to in rural areas (due to a lack 

of natural resources and the lack at· the rural set-up of cooperation in 

construction); on the other hand, they la.ck the regular income required 

in urban areas in order to become clients of mortgage banks and the formal 

construction industry. Fwnilies put together make-shift shelters, becor 

squatters, establish shanty-towns. 

The housing ,roblems of the low-income new i!llr:ligrant population of 

ra:;>idly growing cities ha•re attracted in"terest. 3xperience with the 

exploding urban population, with squatter settlements and slums, have 

given rise to various (oppressive, supportive, laissez-faire) policies 

in different countries. 

Un.e cf these policies was grou."ld'3d on the asswnption. that, with 

security in land tenure, housing conditions in squatter settlements would 

spontaneously improve without institutional intervention. uther sources 

found quite the opposite and an important criticism of this (Tur.ierite) 

School of Thought was that it "i:i.epoliticizes" the housing prcblem. 

Housing policies affect industrialization polici.es. If instituticnal 

intervention is unnecessary or even harmful, 1;hen industrialization should 

be restricted to the same components as in ruz·al construction. If on the 

other hand institutional intervention should be planned and carried o~t, 

then (simple) industrialized systems also could be introd.ucedo 
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1. 6 Some other ?actors affecting Ina.ustrialization Policies 

In the preceding parts the influence en industrialization policies 

of economic.development leve1s was studied. Some other factors also 

affect substantially industrialization policies. 

One of these is the size and concentration of .iemand. In small 

countries with a low density of population demand is not too big and is 

not concentrated. '!h~s does not justify e.g~ ~refabrication. c.~ the 

other hand, in big countries and/or in big urban conglomerates demand is 

big and concentrated. '!he great number of buildings (houses, dwellings, 

schools, shops, etc.) to be built, justify capital i~vestments in 

prefabrication plants and building machines. 

'!he geographic spread of demand is a major factor in defining 

industrialization policies. Beyond this, the characteristics of the 

transport net system is important. With good roads (railways, waterways), 

materials and components can be moved to great distances; the contrary 

is true if roads (railways etc.) are not available or a.re not of good 

qua!i ty. 

'lbe introduction of az:y component(s) of industrialization in most 

cases does not require new basic research; it is possible by adapting 

existing knowl~ge to local conditions and by applying existing knowledge. 

If research is nut of primordial importance, transfer of knowledge is 

extremely important. This frequently is underestimated though adequate 

systems of documentation, information transfer, education, training, 

demonstration are basic requirements for success. 

In the three parts of the World, three trends of building technolog-J 

have been described. To some extent, however, each of these technologies 

find application in all ~hree parts of the World, though their relative 

share is different. 

It has to be stated therefore, that there is inherent 1anger in 

relying solely vn one single type of technology. Construction is affected 

by a great nt·m·ber of factors and it3 technologies can be selected by careful 

analysis of all factors cnly. 
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L"ldustria.lization of construction is a trend which has a validity 

practically for all countries ~nether developed, less or even least 

developed. '!he objecti~es are always the same; to make cc.""..struction mere 

efficient. The actual solutions however, are different and have to ce 

defined depending on a country's conditions in a given period. 'fue study 

of ind.ustrialized. techniques used in other countries is useful and even 

necessary, but no t~cbnical solution should be copied blindly. 'llie optimum 

policy of industrializing construction has to be worked out for each cotm.try 

separately and even that ha.~ to be revised from tice to time and has to 

~ake accowt of different conditions wii:hin the cowtr:r (urban, rw-al, etc.). 

If all this is being taken care of, industria.lizat ion of construction 

will ccntribute to the overall development of the countries. 

2. 'IH3 ACTIVITI3S OF 'm3 UNITED kitl'IONS WDUSTRI..U. D3ELOP~fl 
ORG ANIZAT! CW ( UNIDO) 

2.1. What is UN!DO? 

'!he United Uationc Industrial Development Organizati·on (IDTIDO) was 

formed in January 1967, with a brief 11 to promote and accelerate the 

industrialization of the developing cotmtries". L"1N!DO was also given the 

responsibility of coordinating all lhited 1lations activities related to its 

sphere. Vienna was selected as the site of UNr.)0 head.quarters following an 

offer of suitable facilities by the Government of Austria. 

lhder th'.3 terms by which it was established, UNDO is an integral 

part of the United Nations. All States Members of the United Nations 

together with members of the specialized agencies and the International 

~tomic ~ergy .dgency are eligible for election to the policy-maxing 

Industrial Development Board on which 45 States are represented. At eac~ 

annual General .AJ3sembly, 15 members are elected to serve on the Board for a 

three-year term, an agreed system of quotas ensuring an equitable geographical 

distribution. 
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'!he task of UNDO is to provide industrial. assistance to th.e 

developing ccuntries of the world at their re.:piest. Th.us the projects of 

U?l!JC are, in a sense, self-help programmes: there is no paternalism, no 

L"ldebtedness and !lO imposition of plans or programme::.. .d.11 recipient 

countries are f'-u.11 and equal States :•Iembers of the United Nations family, 

contributors to the Crganization's mcrin fUnding sources, and ultimately 

the arbiters of their own pattern of industrial. advance. 

2.2 ?unctions 

In fUlfilling its mandate, UNDC: 

a.) Provides assistance to developing countries, particularly in 
expanding, modernizing and opera.ting their industries, including 
agro-based or agro-rela.ted ani basic industries; 

b) Undertakes operational activities, including measures for 
effective appi.ication of modern methods of industrial production, 
programming and planning, and establishment and strengthening of 
industrial institutions; development, adaptation and transfer of 
tecbnologr; and training of personnel; 

c) Provides a forum and a.cts a.s an instrument for the developing 
and industrialized countries in their contacts, consultations 
and negotiations directed towards industrialization of the 
developing countries; · 

d) i\ssists developing countries to obtain external financing for 
industrial proJects; 

e) Offers advisory services, in co-operation with other United nations 
bodies, on the exploitation and efficient utilization of natural 
resources, industrial raw materials, by-products and new products; 

f) Co-operates with regional commissions in industrial development 
planning and in regional consul tat ions, paying particular attention 
to the needs of the least developed countries; 

g) Jevelops t;oncepts a..d under"takes action-orient~d studies and 
resear~h programmes to facilitate the activities mentioned.. 

h) Re,,iews and promotes co-ordination of all activities of th~ 
United. Nations system relating to industrial development. 
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TECHNICAL CO-OPERATION ACTIVITIES AT A GLANCE 
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2.3 1.Zganization 

'l:le 3xecutive Director is responsible for all programmes and 

organizational decisions to implement the guidelines laid down by the 

!ndu.strial Development Board. 

'Ihe Industrial Develcpment Board decides on policies at its annual 

meeting after hearing reports from the ~ecutive Director and from its 

subsidia.ry, the Permanent Committee, ~hose twice-yearly meetings examine 

all tlNIDO activities i!l detail. '!he Board then reports to the United. 

Nations General Assembly through the 3conomic and Social Cotmci~, and the 

General .Assembly, as the final authority, takes decisions. 

UNIDO consists of: 

- Division of Policy .co-ordination 

- Division of Conference Services, Public Information and 
~ernal. Relations 

- Division for Industrial Studies 

- Division of Industrial Gperaticns 

- Division of .cldministration 

'!he titles of thf.se five ~ivisions, which control the working of 

UN!DO, are largely self-explanatory but broad.l.y, the first evolves and 

gives shape to UNIDO policias; the second deals with inter-organizational 

services and relations with outside bodies; the third is concerned basically 

with conceptual. and research studies; the fourth is the 3xecutive win~ 

that carries out the field-work, pr-ejects, programmes and training 

commitments; and the fifth is the management elemeni concerned. with bud.gets, 

staff affairs, recruitment, conditions of service, logistical managemen~, 

travel, accommodation and works, legal services, computer systems etc. 

2.4 Qperational Activities 

A main objective of the UNIJO Division of Industrial Operations is to 

assist developing countries by implementation of technical co-operation 

field projects. It aims to achieve its objectives by local ~recessing and 

optimum utilization of domestic raw materials both by development of local 

technology and adaptation of foreign technology, thus increasing industrial 

self-reliance; and by harmonizing tne industrial sector with other sectors 
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TECHNICAL ASSISTANCE DELIVERED BY UNIDO IN 1982 

Ctn millions of US dollanl 

91.9 

A 24.5 

B 6.5 

c 5.2 

D 10.7 

A+D Afric8 E 33.7 

B Afri4*1 Arab States 

C+B Arrb Statat 

D Americal 

E Alia and ma P1eiflc F 3.6 

F &rope G 7.7 

0 GlotMI end interregion* 

DISTRIBUTION OF TECHNICAL CO-OPERATION ACTIVITIES IN 1982 

(In million• af US dollanl 

lndustrill plenning 

tim.1n1Cture 11.9 

FctorY ntlblitflrnent 3.7 

T111ining 6.7 

Ftalibility •tudiel 4.8 

Atr~ndustriel 12.2 

Metallurgical il'ld.,stties 9.2 

Engineering industries 14.0 

Olemical industri• '18.~ 

Other 8.1 
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TECHNICAL ASSISTANCE DELIVERED BY UNIDO IN 1982 

(B) geographical in:a. in percentages and millions of United States dollars) 

I 
I 
I I 
I I 

[) [] 
Africa Americas Ar•b states• Asi• .net 

the Pmcif"ic 
Europe '"~ Md glo 

$31.0 $10.7 $11.7 
($6.5) 

$33.7 $3.6 S7.7 

33.7% 11.7% 12.7% 36.7% 3.9% 8.4% 
(/.1%1 

"Broken lines and figures in parcntneses ~1ve an 1nd1cat1on of the African 
Arab States wn1cn are also included under the column "Africa·. 



cf the eccnocry in orler tc prcmot.a integrated. eccnoa:ic de·.relcpr.ie~t. 

?~eli projects embrace foi.:.r oa:in elements: the provision vf experts 

to assist and advise; prevision of services cf ccnsi.i.l.ting firr::lS f~r 

sue-contract work in the esta.Olishment of ind~strial undert~ings; 

provision of fellowships, single or in gro~ps, as a means of develo~ing 

local ex;iertise; and assistance in the equipment of testing, 

development and pilot plant facilities. 

'Ihe world-11ide O!)erations of UNDl.J cover virtually ~very branch 

of indust~ial .auterprise, and are available to any developing co'l.<n.try 

at the request of its Government. Officers of the !Jivision of 

Industrial Operations are constantly in touch ~ith the newest technical 

advances in their particular sectors of L'ldustry, and thus help to 

sustain not only the increasing volume but also the \[Ualit,r of 

technical assistance. 'lhe increase in the Technical .O.Ssi~tance Programr'e 

is partly attributable to the higher priority now being given by a 

numbGr of developing countr~es to their industrial development. 

3. .RA..'IDOM ~-IPLIS OF PROJ3CTS 3I'raZR :a3C~~TLY ·coi'.-ll'L.:1!'~ oa CT.JLh'DTTLY 
ACTIV.:: IN 'IS3 ?I3LJ u~ BUILDING ~·t:..T3R!ALS .. um cmrsTRUC~i1.~ S3CTOR 

3.1 Building Construction under Seismic Conditions in t4e 
Balkan Region 

(Bulgaria, Greece, Hungary, Romania, Turkey and Yugoslavia) 

Duration: 3 :rears 

u1l input: USS 756,GCC 

Government input: USS million 

Development objectives: 

To reduce seismic :-isk to human life and property in the areas 

of the Balkan Region and increase economic effici.ancy of building 

activities, through the organization of a joint effort oetween the 

participating Governments and the specialized instituticns in ~he 

countries of the region. 
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:'his development objective will oe achieved by: 

a) ~sm-L.-ig cc~1tinuous cc-operation in research and 
development, training and exchange of information in 
~he field of builiing construction under seismic 
con ii t ions; 

b) ~eveloping materials, components, structural and building 
systems, ~-:xi.el designs, building technologies and 
organization for construction under seismic conditions. 

Immediate ob~ec~ives: 

Objective 1 

.. 

3stablishlllent of a regional network of co-cperating research 

institutions in the Balkan Region capable of assisting the building 

sector to ex;>and its present capacity to respond effectively to the 

needs a.rising from seismic conditions. The Project assists in 

strengthening the existing institutions, in the development of the 

newly established research organiza~ions and in the familiarization 

of the engineers and technicians, with the practical tools and 

methods for the solution of problems relevant to the existing anc. 
planned seismic construction. The Project developed. a programme 

of work for the network. 

Objective 2 

Stmy of the earthquake behaviom.' and ea.rth:rua.Ae resistant 

design of traditional construction, e.g. stone, brick, adobe masonry 

buildings, with due consideration to local materials and practices; 

of steel or reinforced concrete buildings (frame type or shear walls 

type), cas·c in siti..:. or prefabricated, tajcL"lg into account tr.e .~ffects 

of ground conditions and foundation systems, with due consideration 

to the case of unstable soils. These studies are performed with a 

view tc the development of mod.el designs, design aids, regulations, 

handbooks, and similar documents. 

Objective ~ 

Jevelopment of methods and techniques for assessing the earth

quake resistance, strengthening and repair of existing undamaged or 

iamaged construction, and proper demolition procedures of structures 

dar.iaged beyond re~air. 
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Objective i!. 

Je7elopment of methods and techniques for assessing earth

quake resista.."lce, strengthening and repai::- of cultural aid 

~istorical monuments, and urban nuclei. 

Objective 5 

Increasing the familiarity of the researchers, engineers and 

technicians of the pa.rti<":ipating col.mti:-ies with the problems and 

the status of research, design .i.n earthquake e."l.gineering and the 

a.seismic conct:ruction practices, including innovative a.seismic 

building technologies. 

3.2 Low Cost Building Materials Technologies and Construction Systems 

(Afghanistan, Bangladesh, People's Republic of China.1 Fiji, 
India, Indonesia, Malaysia, Nepal, Pakistan, Philip~ines, 
Singa.pors, Sri Lanka, Thailand, ?ederated States of Micronesia, 
Marshall Isl:inds, Solomon Islands, Tonga, Tuvalu) 

Duration: 5 ;-gars 

UN input: USS 515,000 

Develonment objectives: 

To facilitate the construction of lower cost housing units for 

urban and rural areas which are of relatively durable and better quality 

through industrialized methods and adaptation of appropriate technologies 

in the manufacture of building materials and in housing .construction 

utilizing locally available resources. 

Immediate obiectives: 

The project will facilitate technical co-operation and mutual 

azsistance among the participating d0veloping countries in the 

development of lower cost building materials and adaptation of construction 

design& and techniques through the establishment of an C} erational regional 

network capable of: 
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a) Ga.theri..'-1.g az;.d disseminating technical information en t!le 
technol~gies, techniques, processes, research results on 
building mate~ia.ls and appropriate constructicn technologies, 
systems and design for 101"1er cost str~ctures in particular 
through state of the a.rt reports, newsletters, semi-annual 
reports, technolog-J manuals, ~irectories and bibliographies; 

b} I•ientifying, initiating and co-ordinating inter-cour.t~J 
research and development programmes of ccmmon interest in 
low-cost building materials as well as in the preparation of 
feasibility studies in pre-casting or prefabricatinf plants 
for mass production of standard building materials and 
compcnents; 

c) A..-ranging for the rrovi.sion of consultancy/advisory services 
in appropriate research activities on manufacturing processes 
and/or construction techniques for low-cost building materials; 

d) Organizing training prograJD1Des, iniividual fellowships, s~mina.rs/ 
symposia., workshops and study tours, utilizing couutries' TCDC 
ccntributions to the extent possible, tc cover t~e various aspects 
of building materials research, testing and application of research 
results for low-cost building construction, constructicm techniques 
and equipment, and planning, programming and implementation of 
low-cost building constructioas. 

e) Providing support to regi0=1.al and country exhibition centres for 
display of building materials and components (as "fell as improved 
housing designs) produced. in the participating countr-Les. 

3.3 A:>sistance in the Development of Building Ma.teric-.ls and Supplies 
Industry for Lo:.r-Cost Housing 

Indonesia 

Duration: 4 years 

u1T input: USS 2,100,000 

Government input: Rp. 2,351,600,000 

Jevelopment objectives: 

a) '!be basic aim of the State Policy Guideline (Ii3H!1) is to provide 
adequate housing in healthy living environment, particularly for 
those who belong to the low income groups; 

b) To achieve such Cll'l aim, complementary to Government efforts, the 
participation of the private sector is expected. In crd.er to 
enhance the private sector participation the Gove:L:"lment ha.s taken 
a number of poliC'J measures facilitating availabilitJ of mortgage 
fir.ancing and land acquisition among others; 
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c) Large scale low-cos"t housing developmen"t, requires large and 
continuous supply of low-cost ouildint~ materials, ~h.ich should 
be easily available. It means a challenge to the indus"trial 
l:.Ilder"ta!cings in "the production of low-cost ouilding materials 
and low-cost housing construction techniques, especially 
utilizing available local materials; 

d) The current 'J:hjrd Five Year Development Plan - RSP3LITA III, 
lays great e111ph.asis on the provision of h:>using and calls for 
construction of 600,000 low-cost houses. 500,000 transmigrant 
houses and large numbers of schools, hospitals, etc. in addition 
to other urban and rural renewal and rehabilitation programmes 
to be carried out by the Gcvernment and other developers. 
REPELITA IV will continue these probrammes with increased. 
activities which Will be basad on the practical experiences 
gained through REPELITA III. Special emphasis will be devoted. 
to measures leading to equitable distribution of development; 

e) '!he project's development objective is to aseist .in the 
realizat1cm. of the above targets by esi:ablishing a system of 
co-ordination of the multi-s~ctoral/departmental activities 
for promoting the prod.uctic.n of building materials and 
equipment, and the construction i.7ldustry. The project Will 
address itself to Government activities a.s well as to private 
sector activities; 

f) Specifically, effort Will be directed. to assist the implementation 
of co-ordinated. planning at the Miaistry of Industry in 
co-operation with the Ministry of Public Works, Ministry cf 
Manpower and Transmigration, Ministry of Health., and Ministry 
of 3iucation and Culture, in order to couple their programmes 
of construction and 4evelop~ent with promotion of improved. 
production of domestic supplies of building materials and 
equipment for timely provision at or near the construction 
areas, in required quantities and quality; 

g) In view of the proposed RZP ..il.IT.A IV priority for creating a 
capacity to produce machinery and equipment to support the 
development of various sectors, particular attention should 
b~ given to promoting such capability for th.is sector; 

h) An important consideration will be to plan for continued. 
operation of the production facilities thus created after the 
completion of the Government programmes of conetruction at the 
target sites/locations, ay effectively stimulating the private 
sector Housing/Construction industry. 
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Immediate objectives: 

In concrete terms the immediate objeci:ive of tne project is to 

achieve a near complete supply o:f building materials and equipment 

from local sources for the Government's low-cost housing, transmigration 

housing, school and hospital buildings construction programmes during 

the REPELITA III and partly the ~ITA IV period. Realizing however, 

the gestation period and associa.ted. time lags, the fallowing are 

specified. as immediate objectives of the projec~: 

a)' ?.stablishlllent '"'f: 

i) An operational/roving Planning Team at ·the Government 
Agencies involved. in this prvject and located at Jakarta, 
to d.eal. with the system of co-ordination planning and 
implementation of Government 1 s low-ccst housing, tra:3.smigration 
housing, school and hospital buildings and related 
programmes, especially with a view to assessing the tims 
and location based requirements of building materials, 
supplies and equipment for these programmes and to prepare 
an implementation programme for ensuring adequa.ta and timely 
supplies at desired locations. 

ii) An operation of up to three (3) regional operation/ 
planning teams to implement the programmes prepared. in 
(i) above, with respect to the concerned. regions. 

iii) An operation of up to five (5) model programmes for the 
implementation of selected. PERUltlNAS and Transmigration, 
etc. construction projects for demonstration. 

b) Identification and implementation of opportunities for support 
by the national Research and Devl!lopment Institutes 1.rith a view 
to mobilize and develop national technical expertise for the 
implementation of above. 

c) Identifica.tion and implementation of new business opportunities 
for production and supply of required materials and equipment 
in co-operation with respective Government programmes. 

3.4 Research and Development for Flz Ash Utilization 

The People's Re.public of China 

Duration: 2 yea;rs 

UN input: USS 700, 000 

Government input: ¥ 3,992,200 
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Jevelopment objectiv~s: 

To establish a Research and ~evelopment Centre for Fly ~ 

Utilization. 'Ihe Centre will be reponsible to carry out research and 

developi:::'.!Elt work and to promote the fly ash utilization industry in 

order to ir.~ease the yearly fl:r ash utilization. 

'Ihe Centre will ultimately provide the whole of lhina with ad.vice 

on comprehensive u~ilizatian technicr.ies incl•.ld.ing data on ~aterials 

performance, manufacturing processes and equipment, building structure 

construction techniques and will render technical consul tat ions and 

on-site technical guidance for modernized building construction. 

Immediate objectives: 

'Ihe objectives that should be obtained by the end ~f tht project 

are as follows: 

a) From the inner structur~ of concreta, determine the influence 
of various quantities of fly a.sh '3.dmi;n;l:._~es on concrete 
strength and concrete durabili t;,· and. _ a.t::..onal amount (to the 
maximum) of fly ash to be used as various cement admirtures 
in concrete for the purpose of popularizing the application 
and increasing fly ash utilization rate. 

b) Improve and perfect ~he manufacturing process for steam-cured 
lime-fly ash concrete blocks ma.inly by reforming moulds, 
shortening curing cycle and using synthe.tj.c lighweight fly 
ash aggregate. 

c) Develop and improve manufac-c;uring techniques for synthetic 
lightweight fly ash aggregate used in load-bearing structures. 

d) Develop and improve the structural performance and applied 
techniques of aerated fly ash concrete, corrosion-resistant 
coatings for steel reinforcement and verify its application 
range in the light of the specific climate conditions in the 
Sh.anghai region. 

3.5 3lergy Conservation in the Operation of Buildings 

Hungary 

Duration: 2.25 yea.rs 

UN input: USS 1Ou,000 

Government input : Ft 3, <Jl 3 , 000 
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Jevelo~ment objectives: 

It is of primary importance for 3:ungary to keep the annual 

growth rate of energy consumption tmder control. ~is project is 

intended. to contribute to the realization of this goal in the field 

of the const::-uction and operation of buildings • 

. ~ccording to long-term plans, by the 2000 the production of the 

Hungarian construction industry will gro1o1 by 40 per cent over the 

1980 level. However, the corresponding energy requirement should not 

increase by more than 12 per cent. 

In the operation of buildings the ta.rget set by the long-term 

plans is to achieve a decrease of specific energy consumption ·oy 

20 per cent in dwellings and 10 per cent in communal buildi.ngS 

constructed after 1980. 

Immediate objectives: 

'!he immediate objective of the project is to transfer R and D 

results to the practical application by strengthening the laboratories 

of the HWlgaria.n. Institute for Building Sciences in order to deal with: 

a) Utiliza.tion of sola.r energy for auxiliary hot-water supply 
and eventual heating of o~e-family houses and small public 
buildings. 

b) ~ergy conservation in the establishment ar..d operation of 
automatically controlled. neating, Ventillating, Air Conditioning 
(HV AC) systems. 

3.6 Heat-Insulation Syste~s for 3rternal Parts of Buildings 

Socialist Fede:.:-al Republic of YugosL:w·ia 

JJurat ion: 3 years 

UN input: US! 148,300 

Government input; Dinars 1o,000, u00 

~evelopment objectives: 

Yugosle.via depends heavily on imported sources of energy, 

particularly oil which adversely affects its balance of p~yments. 

A number of measures are being taken to redress this situation 

including new sources of energy, but also more economical use of 

wh<1.t is avail able by emphasizing intar-alia benefits of insula.t ::_.;n 
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applications. The ultimate objectiv~ ~ithin the development plans 

of Yugoslavia is to reduce de:ptmdence on heavily importad energ:r 

resources, offset the balance of payments to the benefit of 

Yugoslavia and release savings attained for other :priority area.s. 

Immediate objectives: 

The irmnediate objective of the project is to determine - by 

collection of data, testing, and analyses - the optimum heat 

insulaticn of buildings for the prevailing climatic conditions in 

the Socialist Republic of Slovenia. Besides technical, design and 

economic factors, present regu.Lati~ns will be evaluated and new ones, 

~f necessary adopted. 

3. 7 Establishment of a Cerami'- Research and Development Laboratory 

Sri Lanka 

'Duration: 2 years 

UNIDO input: USS 1 '005 ,Boo 
Government input: Rs 1 1848,850 (in Kind) 

Development objectives: 

'lhe project will: 

a) Strengthen the economy of the country by enabling it to 
make more efficient use of its natural and human resources. 

b) Broaden the basis of employment through ad.equate training 
and specialization. 

c) mr~;nce ea.ming of foreign exchange while reducing imports 
of goods and energy. 

Immediate objectives: 

a) Identify and characterize local ceramic raw materjals in 
order to make more efficient use of them. 

b) Develop, ~herever necessary, suitable treatments for the 
available raw materials to make them more amer.able for use. 

c) Investigate and develop alternate technologies ~ith the aim 
of either improving the quality of the presently manufactured 
products or in o?'d.er to reduce the costs. 

d) Qualify the technical staff necessary to ca.r~y on the work of 
the laboratory after termination of the project. 

e) Jevelop alternate sources of energy. 
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3.8 Jevelopment Support to Small-Scale Production :Based on 
~ed. Clay and ~ioe 

:·lozambique 

Juration: 18 months 

tlrnP input: USS 371, ._,00 

Development objectives: 

a) To rllise the technical capacity of the lccal populations 
in the manufacture of clay and lime, making these communities 
self-sufficient in these products. 

b) To develop units of production by adapted technology. 

c) To better housing conditions. 

d) To create a mod.el for the generalization of these activi'ties 
for the whole colmtry. 

e) To increase the work opportllllities in the sector using local 
raw materia.ls. 

Immediate objectives: 

a) To evaluate geological. information available in the different 
national agencies. 

b) To select areas of high minera.l potentia.l in Gaza., Nampula 
and Tete Provinces. 

c) To take samples and test the salected. areas for industrial 
purposes. 

d) To reserve calculations of the deposits for industrial 
purposes. 

e) To :produc..e ceramic minerals and lime in ea.ch selected. area. 

f) To elaborate typical unit small-scale projects of ~emi
ceramic i.ndustri•~s and lime. 

g) To organize training courses. 

h) To construct small-scale and semi-industrial units of 
production. 

i) To elaborate technical documents and/or manuals of 
instruction. 



- 27 -

3. 9 ?urther Jevelorme:i~ of ~olicroclimate La.borator;r for the 
31.aboration of :::hergy-Saving Jicensicning and In-Joor 
.clir Pollution Testing Methods 

;!1.lllgary 

Jura.tion: Cne year 

UN input: USS 55, 800 

Development objectives: 

To provide an efficient tool for: 

a.) 'Ihe application of the dimensioning and design, as well 
as measurement methods of in-door spaces in ~ungary. 

b) 'Ihe application of the dimensioning, design cw.d measurement 
methods in the developing countries. 

Immediate objectives: 

a.) EL-pert a.id for the design development planning of the 
laboratory. 

b) Development of the instrument stock in the Microclimate 
Laboratory. 

c) Making the designs of a manikin suitable for heat delivery 
tests. 

d) Possibilities of Hungarian researchers to make study tours 
and to gain field experience in laboratories concerned. with 
air quality testo and. possessing manikins in the most 
ad.van~ed countries. 

3.1 O 'llorkshop on Selected Build i.ng Materials for Housing and other 
Low-uise Buildings 

Australia. 

Duration: 2 ~eeks 

Purpose of the Workshop: 

To promote industrial production in the field of building 

materials in accordance with the Lima Declaration and Plan of .Action. 

To emphasize iechnology and products which a.re applicable a.~d 

a.prropria.te to developing country cl.rcwnstances and highlight 

particular areas of technology where Australia can make a. signific:mt 

contribution to the development of these industries ;in developing 

countries, 
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To create and encourag€- an exchange of ex)>eri.mce between 

.Australian and developing country participants and among 

developi..~g country participants. 

3:pec:;ed outcome of the Workshop: 

Detailed information was given about: 

timber products; 

concrete and masonry prcd..ucts; 

asbestos products; 

iron sheeting and pressed metal roofing tiles; 

the usage of waste material; 

gypsum plaster 

contract and. project management; 

field/plant inspections and similar activities in 
co-operation with local industry. 

3. i 1 .Assistance in the Marble and Stene Industry 

~hiopia 

Duration: 3 years 

mlI!>O input (through) um:D'F/Special Donor Government: Italy 

USS 529,000 

Development objectives: 

a) Increased. ex;iloitation of domestic r~ material 
resources. 

b) Creation of job opportunities. 

c) Imorovement of foreign exchange earnings. 

Immediate objectives: 

a) Better and increased. utilization of marble and granite 
resources. 

b) More efficient, as well as quantitativQly '..ad qualitatively 
increased domestic manufacture of marble and stone products 
for the construction industry. 

c) Production of volcanic tuff blocks for low-cost housing 
purposes. 
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3.12 Research and Jevelopment Centre for Light Euiliing ~~terials 

The People's Republic of China 

Juration: 2 years 

UN input : USS 11 O, 000 

Government input: RMB Yuan 3,328,000 (in Kind) 

Development objectives: 

In order to respond to the nourishing development of the 

in:iustrial and agricultural construction and solve the housing 

problem of the people, the Government of China intends to develop 

the light building materials industry to: 

a) Ezploit and utilize effectively the local natural resources, 
industrial and agricultural wastes;. 

b) Develop and promote the :iJroduction of light, large-sized, 
high-strength, multi-:f\mctional building materials. 

c) ~ccelerate the modernization of the build.ing materials 
industry and the construction industry. 

:mmedi~te objectives: 

'!he immediate objectives of the project a.re to: 

a) Improve the quality of products of ae!":i.ted concrete, 
papsr-covered plaster-boa.rd and. waterproof materials, 
raise the technical level of the industrial prod~ctiono 

b) Develop research work on the application technique of 
aerated concrete and plaster-boa.rd, provide tech!lical 
service for the manufacturing plants and for the users 
of the products, popularize their utilization. 

c) Train ~enior technical personnel of the Centre in light 
concrete products, gypsum building products and organic 
building materials. 

3.13 Pilot Study on Natural Resources 

Tanzania 

u"'NIDO input~ US 3 30,000 
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Jevelo~~ent objec~ives: 

To enhance technc-econornic ca.pa.bili"';ies of Tanzania in their 

ind~strialization efforts in line with the obje~tives of the long

term Industrial Plan (1975 - 1995) of Tanzani~, to esta.Olish self

reliance by utilizing its natural resources. 

Immediate objectives: 

To provide assistance to the Government to review the existing 

conditions rega...-d.ing commercially eXi)loitable mineral resources, 

and prepare project profiles for consideration of prospective 

investors of joint ventUl'E: partners in the areas of gold, gemstones, 

coal, nickel, iron and ~sum. 

3.14 Workshop on Buil~ing Industrialization 

Hungary 

Dur at ion: 2 weeks 

Purpose of the Workshop: 

'Ihe development objective is to promote housing construction 

and the construction of industrial building by means of building 

component pre-fabrication and the development of building 

mechani,zation. 

'Ihe immediate objective is to review and evaluate th~ different 

technologies in the industry, ta.king into account comparative 

advantage, appropriateness, costs and infrastructure requirements. 

~e workshop would also aim at developing an appreciation of associated 

technical areas such as codes and standards. Over~l, an exchange of 

experience between Hungarian and developing country participants and 

among developing country participants themselves would be aimed at. 

J:q>ected outputs: 

D"tailed infor1nation, both in presentation and in documents to 

all participants on: 

I, 
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a) Characterizaticn of industrialization conditions 
necessary for meeting t:C.e mass h.oCle-buildil:.g demands. 

b) Jifferent stages of ind:ustrialization taken as a function 
of the national economic resoll!"ces. 

-

c) Technologies for reinforced ccmcrete production and 
structural systems in the field of hom,rbuilding, coamnmity 
btilding, industrial and agricultural buildings and of 
public utilities and in the field of communication. 

d) Industrialization methods of monolit con~ete buildings 
and metal frame building systems. 

e) Introduction of machines and equipment necessary for the 
industrialized block unit production. 

f) :::>esc:riptian of building systelilS meeting the mass building 
demands and introduction of their :nost characteristical 
types. 

g) Introduction of production of frames, exterior walls, doors, 
winC.owe and of other building system components and their 
utilization. 

h) Laboratory and site testing methods of industria!ized 
buildings and structures (mechanical, acoustic, air 
conditioning, concrete technological, etc., tests). 

i) Research and Development in the field of industrialization 
and material production. 

j) Results of the development of the Hungarian building industry 
achieved so far with special regard to the co-operation ~ith 
the developing countries. 

k) Inteniational co-operation, technological transfer, 
re-organization of production and the maintenance of the 
rendered technologies. 

3.15 Technical Consultation on the Protection of 3uildings ~ram 
..::a.rthguakes by Base Isolation 

Ma.lqsia 

Duration: 1 loleek 

Rurpose of the Consultation: 

'lb.e purpose of the Consul tat ion was to make Government 

authorities world-wide aware of the advances which have bee:n made 

in earthquake protection using base isolation and to indicate 

suitable areas of ~pplication. The Consultation promoted transfer 

of technology and experience to the developing countries, as well 

as co-operation between developing countries. 
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3r;?ected. Cutcoc:e of the Consultation: 

~etailad. inforoa.ti~ ~as 6~ven a.bo~t: 

a) Problems of earthq;iaice damage. 

b) Basic principles of ba.se isolation. 

c) Design and installation of seismic isolatiOQ, bearings. 

d) Protection of equipment within buildings. 

e) :!:xperience in mounting a large ouilding en ru.ober for 
seismic isolation. 

f) 'lhe use of base isolation techniques for low-cost 
housing. 

gj 3conomic aspects of base isolation. 

h) Retro-fitting of base isolation to existing buildings. 

i) Xanufacture of bearings including manufacture in 
developing countries. 

j) Seismic codes and their impact on base isolation systems. 

k) Ba.sic principles of vibration isolation. 

1) Practical experience of construction for vibration 
isolation. 

m) Use of rubber bearings in civil engineering and standard. 
requirements for them. 

n) Rubber properties important in bearing design. 

o) Design of laminated bearings. 
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I hope that the brief review of these 15 tnrr::>O projects 

gave you some idea. of our activities in the field of b~ilding, 

ouilding research and deYelopment and gave some indication on the 

kind of activities where UNI!>O could give eve.~ mere assistance to 

countries wishing to develop their building materials and 

~onstruction sectors. 
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