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Introduction 

1       Population growth, rai.ing th. .tandard of living and f«*r*l U»*»»trial 

«towlopnant i^oN growing d«»nd. <* «* c»^lty "* •fflcl*ncy 0f th* 
contraction indutry.   A. a country b.,in. or continu« to «flop, thar. 1. 
« merging m« for indu.trlal and powr projet., bo«.lni, co-unity and 

tran.port faciliti., etc.    »owvar, In no.t countri.., particularly davaloplng 

countri.., th. disparity betw..n conduction n~d. and con.truction "P**"* 
I. wide, and tni. greatly im-d.. f*««*l indu.tri.1 d.valopn.nt and aehi.v^ 

of th. country«, .conde and .ocial goal..   Beononic and well ti" e**** * 
•cco^lLned unie., .upported by a co«.truction induHry capnbl. of noting th. 

*•«*. th.y info« upon It.   for thl. raaaon, d.wlop«it of th. conatruotlon 

iBEutry d.a.rv.. th. concantmt.d atfntlon of Oof.r-.nt. <mr » prolong 

parlod. 

p-nffttinn of W'fr'f'l" — MM^rUlli**» of mynWf 
2.     ft» na4or national .cooonlc .tatl.tlc. curr.ntly nvailabl. can b. ua* 
only with con.ld.rabl. caution In -Kin. infrnationai c«»pwri«on..   It i. difficult 

to obtain figura, fron variou. countri.. that can raaaonably b. conparad.    Th« 
definition of «con.truction ladu.try» ua«i in thi. papar i. th. on. probidad   n 
th. infrnatlonal Standard Indu.trial Clarification of all loononic Activity. 

(IMC), a. follow.: 

Contraction, «pair and damolitio» J**""»' ¿g* SfiS. 
culv.rt.1 haavy conrtructlon of ^^^JSJ^jASÎJnWi 

und.rta£nby privat, bodi.. or govammant authoriti«. ¿f»**""* 
cîSractor. in th. fi.ld of cowtroctipn, .«eh a. «"V*". plu**«, 
plMtarai. and alactrieian., ar. alw include in thi. group. 

mi. divi.ion do., not includ. conrtructic«, "Jp*S*r^
li£^£ 

und.rtaK.n a. an ancillary activity by tha .taff and for th. una of an 
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establishment cUsslfied in «ay otter divi, io« of ti» cla.sifi««tioa 
EKcmvP.'ng, owburtea rami, shaft sinking «ad dr«d^ M   "!! ..!L..^._ 

division 1 (mining «ad quarry In«), g/ ^ *^¥   l 

fh. t.ra "Industrialisation of construction" It .ttd m this paper to describe 
tao entire proc... of technical and organitatlo«el tev.loi.tnt of the construction 
industry, fro« th. simplest handicraft methods to the «o.t iiidu.tri«lly advanced. 

»• «it important .tM.. m d«*«lopment compri«« rationalisation, aaehaalsatioa 
and assembly of factory .«ate elements. 

ll>tlftnak4 < 

1rtyiIF,r|- My "*"" » 
3.     In all countries, construction it oat of th« largan Motor« of economic 
«etivity, second only to «grteultu» in developing countries and to »anufacturia, 
In tha industriali««* oountrlai.   Ita valu« la relation to th« groa« doa»etlc 
or net «atarlal product m th« «arly I9&'s rang«« bttmn 2 and 10 par cent m 

various countrl««, with an avara«« valu« of «ore than 5 par cent, and was 

«•»•rally higher for developed countrl«! (»arty 6 par cat) than for deve lopin« 

on«, (just over 3 p«r cent),   The fact that developed countrl«! contrlbut« -ore 
than flv« sixth« of th« total gross domestic product further aggravate, th« 

inequality of distribution of construction activity in the world,   m fact, nia« 

tenth., of th« valu« added by construction in th« world is contributed by developed 

countrl««.    3b« •hare of national resources devoted to construction does not appear 
to tear a direct relationship to the general imi of economic development; 

countrl.. with approximately the same par entità groa, domestic product direct a 

varying percentage of their incoa« to Investment in construction.   The share of 
contraction in gross domestic fixed capital formation is not related either to 
*•• rate of growth or to th« real groas domestic product.   It can only be concluded 

that construction activity appears to grow fairly steadily with general economic 

growth, 1.«. th« higher the per capita gross domestic product «H») the higher 

tte «xpendlture m construction.   A largo number of factors affect the actual 

£/    ***« *°« l (P- 26» para- 3.1 of document). 
2/     atf. Bos. 2, 3. fr: SM also tabi« A in annex II. 
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_„* «.«t.«. to conduction », . »1«» countr, « • •*- -- ^ «^" 

both developed and developing. 

^W «„.ir., .eco»» for »r. th» Wt of th. TO.. É--U «-« •*« 

„Lion in pr^tlc.U, .U —««. -«- th.lr W -r«-- 
to^lo—nt ^   for ->» th» l»lf of th. countrl.. for *loh «f — '"l^U 

r.c. -.. -—~ - —- rrr LIT-Uì 
„,.. ao-.tlc ,1-4 «UM f«-«« «• - -* ^    ^T 0MTi   «lor 

accelerated grovth. ,«««.1.*««- îaec-tera 
5      *„ra i. an «MHMü tand«icy for countries *«*"« l^ *~ 

.     ,   . «-*•..!. on the growth of couuwr good« inâ«trltt ¿•wlcnatiit plant to place e-çtaesl» on x,am •w*» „**,-. 

th. or»tlo. of «. Indutrl« or th. .-MU. - "^"""-"^ „^ 
. ui-k -— »•« th. «—«Haf objectivas Of «Oit ««OW»»B 

«rtoultural production, which art aaong tne »«•»        J A^»_*.«. #~_ «gncuiwr-* i« «-««i-« « »ubstantial contribution trm 
Arnvmiarmmat dans in developing countries, require a »"«"•« 
develop««* plan. « F trrOB»ou. to overlook this ralatioa.aip and 
the construction lector.   It would he erron-ou. 

to pi» M*« of th. -«*! —- 1««* *"» -•—«• "' 

.»»„Ion .1th th. °77d^^/for iwl^Bi „»,, „.„.«. 
6.     The few input-output data available ror *"^'" 

ration of th. «tuft- « th. oo-trucU« **«« U «-«-J. ~- 

«thout ol.tU«U.hln, Ut«.. ». — - ----- - »-£• ^£ 
^ ^     -     *«•!> in their cruda fora, howevar, «nose •»*• construction of different types.   Iven in thtir cru». » *««.„-* 

COB WJ      _ «.„„,•«« to «value added" in construction is not .ho» that the realtionship of "inputs   to   value aooau ^^ 
«raatly différant fro* that of the good-producing industri...   ft. val*>*"« 

by construction account, for betwcn 35 and 50 per cat of grò., output. 

kj     Sea graphs A and B (in annex II). 

5/     Ref. Ho. 6 and figure A (annex II). 
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7-      Constr   *tlon as a »ajor economic activity depends heavily Tor  I Us input» 

on the ou^'s of a large nmsber of other índu-striai sectors,  ranging between 

50 and 55 per cent in different countries.    Generally, the higher percentage apples 

111 devaloping eiuntriea,   probably because of the relatively higher (.rices of 

Imported mataríais.    The differences In the methods ui»ed far segregatine the groea 

doaestic product of Individual countries prevent valid compari cons to be drawn 

on an International  basis.    Bp and large, however,  construction usto a significant 

share of the outputs of a number of other Industrial sectors,  such ;u,  for inquire, 

heating,  plumbing and electrical equipment, structural metal products,    tone and 

clay products, timber anri other wood producta, paints and allied prooacta, mU-rialt. 

handling machinery etc.    ThiR  is shown clearly in the following tables. 
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Input-output 

labi« 1 

,ly«l« of tt» conrtructlon lnduatiy, TunUla, 195'r' 

fttreteM fro« other •ectort 

Minili« and quarrying 
Wood product» 

Ob»«*«!« 
prtrochtaical» and comi 

•m-aatalUe iiMnli 
Mital producta 
lUctrlclty, «as and »ttr 

i, banking and inaurano« 

Total lnputi 

Sybaidi»» 

Social »«curlty 
^ortlaation 
Operating profita 

fotti valu« «Ma* 

total groaa output 

»y      Of ubich, 2,00 

Valu« 
Ibouaand dinar» 

696 
fOO 

1,006 

33T 
2,065 

9»? 
290 

2,57* 

S, 123 

(-112) 
3,^2 

6*0 
120 

2kOQ 

é,9& 

I5##t 

k.k 
5.0 
6.* 
2.1 

13.3 
6.0 
1.8 

16.* 

55.6 

(-1.1) 
21.6 
*.l 

3.9 
15.9 

kk.k 

100.0 

§/    ff»f. j>. g 



ID/COÄF.1/24 
English 
Page 9 

Table 2 

Input-output analysis of the construction industry, ZajtfMa.  ldfil 11 

£ Billion at current prices 

Value % 

Saports 

Import duties 
Transport 

Distribution 
Otter 

4.6 

0.2 

0.5 
1.3 
4.6 

23.2 
1.0 

2.5 
6.5 

23.2 

Total Inputs 11.2 56.5 

taployee's incoas: 

•on-African 

African 
Direct tax 

Mixed type of income: 

•on-African 
African 

Proper / lneoa» payment! abroad 

Savings and depreciation 

3.6 
3.7 
0.1 

0.1» 

O.k 

0.1 

0.3 

18.2 

18.7 

0.2 

0.2 

1.5 

fetal value added 6.6 ^3.5 

fetal gross output 19.8 100.0 

2/ Uli- 
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The pattern is likely to differ from country to country, depending on the lml 

of building technology, the »Pliability of locally manufactured industrial 

product» and the relative importance of construction in the national economy. 

The quality, smooth supply and technical standard of these other industrial 

sectors considerably influence the quality, labour productivity and economy of 

construction.   !fte realisation of construction programmes therefore, is not 

solely an internal problem of the industry, but must be ensured through 

appropriate action in other economic branches or through imports. 

8. Construction is a great consumer of manpower.    In the majority of countries 

at different levels of economic development, employment in construction accounts 

for 6 to 9 per cent of total employment.   To this should be added the labour 

employed in the manufacture and transport of building materials and components, 

in the production and servicing of building plant and machinery, and in the 

professions connected with the construction process.    In the absence of better 

estimates, it is not unreasonable to assume that the total labour force dirwtly 

or indirectly concerned in construction can amount in certain eases to one fifth 

of the total labour force. 
9. If the value added by construction ner capita (of construction worker«) is 

taken as a crude indicator of productivity, the information available shows that 

in tb» majority of countries, the productivity of construction has increti 

in the past decade, although the apparent rate of increase has generally been 

lower than that of industry as a whole, with a few notable exceptions.   On the 

other hand, the comparison between the share of construction in Gross domestic 

product and the share of construction in employment appear to confirm that in 

the majority of countries, the met output per person employed in construction la 

sliihtly lower than the national average, and considerably lower than that of 

manufacturing Industries. 
W.   It is apparent that few economic development plan- give separate conaUeration 

to construction as an industry by itself.   In some caaes, construction is 

8/     For further details, see a report on "Development of ti» *U£ai «tritìi 
21     and Components Sector", chapters I and II, under preparation for the Iteited 

•atlons Committee on Bousing, Building and Planning. 
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ited with other goods-producing   industries; in others, it is considered 

only indirectly, as a vehicle for capital formation or the provision of communal 

facilities and services (housing, schools, hospitals etc.).    In other words, 

construction is often considered merely as a service to other industries or as 

an instrument for achieving specific social targets, and is not assigned physical 

or econome targets of its own.   As a consequence, the industry is placed .n an 

especially unfavourable position in formulating medium, or long-term plans for 
its own development. 

Special character!stica of the construction industry 

11. AU who are concerned with industrial develop*,* of construction must 

keep in mind that it has certain special characteristics, which set it apart 

from the majority of other industrial branches.    Some of these characteristics 

contribute to its lagging behind general industrial development. 

12. From an analysis of construction output, it is apparent that in most countries, 

•attained growth of construction is related to a generally high level of economic 

development, and that a substantial year-to-year fluctuation in construction 

output is generally found in countries with a lower per capita gross domestic 

product.   Analysis also shows the exceptional sensitivity of construction to 

general economic policies, which affect both long-term planning and investment. 

This is understandable in view of the industry's substantial contribution to 

investment and its dependence on government policies .2/ 

13. The preponderance of the public, or publicly controlled, sector in total 

construction output is alao at the root of some of the fluctuations in construction 

activity observed in the past decade.    Governments are naturally tempted to use 

construction as an indirect regulator of the economy.    They may do this not only 

through construction programme, for which they are directly responsible, but 

also through financial and fiscal policies aimed at modifying the structure of 

Incomes and the pattern of private savings.   This has been the case in many 

induitrialiied countries in the recent past.    It still is the case in the less 

2/     See graph C (annex II). 
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industrialized countries of Europe and is even more common in other developing 

countries.^     Experience shows, however, that the construction industry responds 

rather slowly to stop-and-go policies, especially in the sore developed économes. 

This is due to one fundamental characteristic of the construction process, naaely, 

that it is a comparatively long process involving a wide range of professional 

skills at all levels, that it is regulated by complicated administrativ« and 

financial measures and that it is dependent on carefully worked out programmes 

for phasing its various stages. 
Ik.   Construction employs a comparatively high proportion of semi-skilled and 

unskilled labour, especially in developing countries.    In the early stages of 

industrialization, the construction industry has traditionally played a role of 

transitional employment for generally unskilled labour moving from rural areas 

to nmjor urban centres.    This movement of population has taken place within 

developed and developing countries and even between one country and another. 

Construction therefore plays an important role as a transition stage between 

employment in agriculture and employment in the manufacturing industrie«.   However, 

this means that in the majority of countries, both developed and leas developed, 

construction faces particular manpower problems.    îhe moat important of these are 

a high turnover of manual labour and a generally low level of skills. 

15.   The conflicting requirements of a rapid expansion of construction a«! w.* 

of the conditions underlying economic development and the need to create employment 

opportunities for large sectors of the population have raised serious problems 

for most developing countries, and the contribution that, industrialisation can 

make to direct employment opportunities is beginning to be appreciated by those 

countries.   It may be reasonable for an individual country to employ capital- 

intensive methods for one programme, and labour-intensive methods for another 

programme undertaken at the samt time.   The productivity of manual labour is to 

low in many developing countries that, in spite of extremely Ion «afea and tee 

relatively high cost of imported equipment, capital-intensive methods of construction 

are often economically sound, if not socially desirable,   furthermore, the need to 

organize the large number of unskilled workers that labour-intensive techniques 

10/   See table B in annex II and Ref. lo. 5- 
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"fuir, la «j» coaatructloa ach«., on« ^ . ^^ ^^ ^ ^^ ^^ 

ruperri.or. than do., the ua. of aa .labórate pUat ud «chinery. 

16.   Uaa^loy«,* i«, coaatructioa, *«„ lt „ut., wiM ooaalderably fro, ^ 
to mr me fro. couatry to couBtry; but la the «Jority of couatrie. for ubich 
eoaparatle. flg«r.. are amtlrtl., con«tructioo appear, to have a higher thaa 
»~wg. lacldaac. of ua«ploy«at, du. «i^ t0 e^aal factuation. that are 
higher than la aoy other •actor.'**' 

IT.   Goattructioa i. .ark«! by th. duality uaich character!*., uiid.r-de^loweat. 

U «tL-TTî lTH%êt tW tmVMU ~*~ CO#XUt in "> '" " co«trucUoa 
1ZLT1 te-4ti— ""** —m- lib creatlag .ad «iataiaia« 
*****.. «d a.mcti la th. n«l ar«. a« oa th. urbaa frlage; and (b) th. 

rr •rir *"•*• **co!st,1,etio,, * -** «*-*«*- M-u « th. prwriilom of coaparatl^ly elabwat. bulldinge la the urbaa are*.     «* 
fim .actor belong. al«*t eattrely to the ao»-««fry ctagory of tte'aco» 
wall* the **.« a^tor u mjtkmé ^ ^ ^^^ ^ orfa||l8aUo|Äl ^^ ¿ 

th. laduatrüiH**! couotri...   Dapwdiag o« th. ata» of da*.lop«at of .coa« 
*» lht.rn.dlt. «ctor ca« play . rol. of mr*iag l^ortaace.   «a. i. ropr««^ 
by th. .«all. to «di^.i.. buildiag fir« abl. to cop. „ita pronta of aot too 
•root a ccom>i.*ity, and al«at •«clu.i^^ urtag local .«ill. aad, rammer 

«U*i.. loool bulldla. «tarila.   It i. touoru. th. d~.lop«at «al .aUr««at 
«f «H. internate ewtor that attoatioa .bould b. mlnly diroct* by da^le*« 
«*•**...   t• ln dmlopod «.^^ «,w thar. ar. Ur« aad t^haioally 
e©»ttoat firn, e^abi. of eorryiag out co.pl., eoaatructioa pronta, a Urge 
Pirt of the totol vol*, of oowtruetlo. i. till uadortokoa by a«ii fir« of 
tot tf« ao.tloaod.o3/ ^ *""" w 

!f.;.,*"* U •*"* •• •ÄOi**» *** «»• too expended approach of the 
•*«««* «*far%««ta t«t hm« traittiooolly been concent nth the orotiaioa 
of pubUc boUéU« m UHI ..«iaeerlo« «or», o» th. o« tei, and th. ai-o. 
*t oteMti^iy ffttH. t«iam««. u«d by loal crofto«*, «d «If-**««, 
**!««, « the ot«r.   •UPlü^.towlaÄ*t1lp-lli|| 

W   So. tabla. C, D «ad I (amos II), 
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.killed personnel.    Without such personnel, the «formal" approach to construction 

(detailed designs, comprehensive specifications, public tendering, continued 
supervision of site operation, etc.) cannot be used to »set the requirements of 

» constantly expanding demand for building, and construction of all kinds.    Since 
that approach is ill-adapted to the specific needs of developing countries, it 

can result in poor quality of construction, unnecessary delays and, in the end, 
nigh building costs.   The failure of ««my well-intentioned progresa*, to provide 

"low-cost" housing demonstrates the fallacy of such an approach. 
19.   It is important to note, however, that the "technological gap" between the 

construction industries in the most industrialized and in the lea.t developed 

countries is probably smaller than the technological gap between the same countries 

in relation to most other industries or agriculture.   But while the industrialised 

countries are wholly - or almost entirely - self-sufficient in regard to building 

»aterial, and components, building plant and fuel, many developing countrie. are 

heavily dependent on import, of mich basic commodities.   The .ucees, of many 
economic development plans, formulated or in the coures of implementation, in 

developing countrie. is therefore linked to, if not conditioned by, the rapid 
development of local production of building material, and component., and a better 

utilisation of scarce building plant and equipment.-*' 
20.   A fundamental difference between the construction industry and other 
industries - a difference that is not alway« appreciated fully - concerns the 

important effects of construction on the human environment.   Ivery neu building, 

and most construction work, not only has an effect on the national economy but 
miao helps to shape the environment in which people live.    Sometimes, therefore, 

those functional qualities of buildings that affect health and cultural life should 
be given greater consideration,in the long term, in a country's development plans. 

Since a building or construction work usually has a long life in comparison with 

the product, of other industries, the environmental factor relating to the 

construction industry deserves even greater respect than it has received.   The 

13/   For more detailed information, sea chapter I, table If, «mJ*?¿»^t«J¡" 
**    Building Materials and Components Sector", under preparation for the united 

Nations Committee on Housing, Building and Planning. 
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fact that the final product has more than a pure> economic significance is 

reflected ,    several organizational characteristics.    In contraet to the situation 

in most industries, construction design is undertaken by firms entirely separate 

from the firms that carry out the construction work.    Furthermore, control over 

construction activities is exercised by central and local government authorities 

to a far greater extent than in the case of other industries.    ïfce interdependence 

of the preparation of a construction programme and regional and town planning must 

always be borne in mind,    übe influence of physical planning on the final value 

of construction work is a feature of construction which must not be neglected. 

gevelopaent of the construction industry and the particular role of Government 

21.    ïfce actual form of State activity in the construction field varies widely 

among countries, even in the case of countries that are close both geographically 

and in respect of their economic systc  ,i.    Government participation in construction 

and related activities covers some or all of the following areas: 

(a) Physical planning, usually controlled by municipal or district building 

authorities, through zoning plans, building standards and issue of building 
permits 

(b) Financing, either through public investment (including State-subsidized 

or public housing) or through encouragement to private investment. 

(c) Gliding design and, in some cases, construction of public projects. 

(d) In sane cases, arranging the production of building materials and 
components. 

(e) Development of building industry and industrialised methods of 
construction. 

(f )   tottering technical development, research, exchange of information and 
personnel training. 

In most developing countries, construction work carried out for the Government by 

government agencies - generally public works departments or specialized government 

undertakings concerned with the development of infra-structure - serves an 

Invaluable instrument for modernilation of the construction sector and for 

introduction of comparatively modern contractual procedures, advanced building 

techniques, and new plant and machinery. 
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22.   As stated in paragraph 12, the building industry (particularly in developing 

countries) reacts sensitively to all economic and political changes by an increase 

or reduction in its activities.    Both the volume and type of construction will 

vary, with the result that individual building firms must recruit or dismiss 
labour.^     Another reason for the observed fluctuation in construction volume 

in developing countries is the relative importance of major infra-structural or 

industrial development, consisting of a lifted »after of very Urge projects 
of the non-repetitive type (das», harbours, airports, trunk roads, irrigation 

schea«., power transition, engineering plants etc.).   Unless long-ten» plans 
are formulated for the construction industry as a whole, such large fluctuations 
will continue to be a deterrent to it. rationalisation, especially with regard to 

long-term training prograj.es and plans for invest«.!* in plant and machinery. 
23.   me abaence of long-tern invest«** policies, the inadequacy of construction 

programmes and the discontinuity of at-«* are perhaps the nest significant factor, 

limiting the application of industrialist methods in developing countries,   «these 

factor, exert an unfavourable influence on the development of labour productivity 

and of the capacity of building corporation., a. well a. of con.truction costs, and 

genexmlly retard the Industrialisation of construction.   It is important, therefore, 

to create a climate conducive to envelopment of the construction industry by 

ensuring a constant increase in the recrements imposed on the industry, in 

accordance with the long-term needs for develop*«* of the national economy. 
2».   Placing long-term orders with corporations that have the potential for 

developing new techniques and that are willing to make efforts to reduce the 
construction period and the costs, may Had to improvements in labour   productivity 

and the use of more efficient method.. 
25.   Development of the construction industry is often retarded or prevented by 

obsolete laws and regulations, or by lack of any laws.   Iheir «vision or the 
issue of new, modern regulations cam greatly benefit the industry.   A suitable 

adjustment, where necessary, to the law. governing acquisition of land for 

construction may also have a substantial beneficial effect.-» 

Iky   See table B in annex II. 

16/   Bef. Ho- 8. 



ID/CONF.1/2^ 
English 
Page 17 

26.    Collection and prompt dissemination of accurate information on the financial 

and physical features of construction activity vili constitute an important step 

in assisting development.    Present-day statistical and accounting methods greatly 

facilitate the preparation of national construction statistics.    It is usually 

necessary to persuade individual firms of the importance of this effort; to help 

them to .apply accurate basic statistical data, and to shov ho* such information 

may be used to formulate plan, for the future work and development of these 

firm..    E.tabli.hment of indice, for various aspects of the industry, designed to 

•how annual progress clearly, will usually make them more readily understandable 

and faciline their use.    It i. al.o important to help individual firms realize 

that maintenance of statistical records of their own operations can be of great 
value in planning their own development. 

27.    From the foregoing, it can be .een that the role played by central government, 

local government and public undertaking, in the over-all construction programme 

i. of great importance.   mis role i. e.pecially marked in some countries, depending 

on their Mate of development and their economic system.   Where the direct 

re.po«».ibility of Qovernaent and other public bodies is comparatively less dominant, 

Oovernment policies nevertheless influence, directly or indirectly, a large part 
of the output of the construction industry. 

The process of industrialization in con.tructlon 

26. In the course of a change-over from handicraft form, of production to industrial 

for»., the construction indu.try, like other industrial branches, takes advantage 

in all ca... where rep-tition of .imiUr or analogou. production processes exists, 

to introduce .penalization and thu. create the ba.i. for the eventual introduction 

of .a., production methods.   A higher concentration of specialized operations makes 

it poMible to u.e more effective equipment and gradually to replace manual labour 

by a more efficient machine operation.    At the .ame time, thi. also sets the stage 

for the tran.fer to permanent work.hop« of all proce..es which need not be carried 

out on .ite.    A peculiar feature of the building industry i., of course, that some 

of it. proce..«. cannot be tran.ferred to work.hop. but must always be carried out 

on .it..    In the process of indu.trialization, however, even the operations which 

«u.t be performed on site are progrewively mechanized.   One important result of 
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industrialization is the increased demand on management to develop new processes 

in organizing the work. Standardization, the flow-line method of construction, 

methods of operational research and computers are used on an ever-increasing scale, 

29. Industrialization of construction began to develop on a large scale after 

the Second World War, when the resources of manpower were exhausted in many 

developed countries and the capacity of the industry was not sufficient to meet 

the demands imposed on it. The following table shows the progress in 

industrialization made in Czechoslovakia during the period 1957 to 1965. 
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30. In developing countries, condition, for the introduction of indu.trUU.ed 

method, of construction ere not always favourable,   the »o.t .euou. obstacles ere 

a surplus of manpower, a shortage of technically «killed personnel and discontinuity 

in demand. 
31. The scope for development of the construction and building material, industries 

varies considerably fro» one country to another.   Countries which are only beginning 

their industrial development are u.ually «ore int.re.ted in securing the required 

quantity of basic building material, and they continue to use simple sethods of 

construction.   Countries which are at a higher level of economic development and 

which have established a certain basic building materials industry are «ore likely 

to concentrate on enlarging its capacity and improving its quality.   The methods of 

construction employed are also likely to be «ore advanced. 
32. Development of the building industry toward, full industrialisation should be 

achieved gradually in the following stages: 
(a) Improved handicraft methods of masonry and concreting, using traditional 

materials and equipment. 
(b) Rationalisation of handicraft operations, supplemented by préfabrication 

of some building components on site, using traditional material, and .imple 

assembly methods and equipment. 
(c) Assembly of buildings from factory-made components, mostly of 

reinforced concrete. 
(d) Assembly of buildings from factory-made component, of reinforema concrete, 

metal, and plastics. 
It is important to réalité that the more developed countries are likely to nave tas 

first three, or aU four, of these .tagea exist in their construction iniustry at 

the same time (see table 3, on Csechoslovakia, above).   On occasion, instead of 

proceeding gradually, a country has introduced advanced method, of industrialised 

building for which it was neither economically nor technically prepared and, aa 

might be expected, difficulties heve resulted. 

33.   The industrial development of construction i. closely connected with the 

development of production of building materials snd components.   Control of 

investment policy in that industry by means of long-term development plans can 

greatly facilitate industrialisation of construction.   With increasing 
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industrialisation, greater deaand. are l^d« . country's financial and technical 

resource, ar.: on it. .killed personnel.    The construction industry in highly 

developed countries can obtain assistance fro. other industrial branches to further 

its develops*!*, to supply sachinery, personnel, training, etc.    Developing 

countrie., however, must introduce industrislised nethods with due regard to their 

limitations.   It is necessary to consider particularly: 

(•)    me anount of capital available for investit in a contractor's plaht 
and precasting vorks. 

(b)    The question whether a sufficient continuity of building activity to 
maintain the plant in full production is ensured. 

(e)    The »rit. of importing plant and seterials, as corred with their 
aenufacture by the national industry. 

(d) The standard of technical personnel and operatives available. 

(e) The shortage or excess of mm ower (unewployaent). 

The* ite., aust be considered very carefully.    It is important to keep in .lad that 

substantial econoaies can often be attained by rationalising traditional construction 

•ethods.    such aaasures do not require capital investment and are not so deaanding 
on skilled personnel. 

*.   The rationalisation of .1U operations i. the first step in Industrialisation. 

It* purpose, apart fro« direct economic benefit, u to reaova iap«ii«„t. to the 

introduction of «ore advanced industrial aethcd..    Rational!.«! «thods which m¥ be 

introduced include th. preparation of plan, for full and efficient u.e of the .ite 

pUnt, th. flow-iine -thod of construction, th. preparation of typified desi«», 

for repeated use, and adju.ta.nt. and ia*roveaaats in construction tool, and 

eouip•*.^'   tstablirtsasnt of t^r^rjr site pl«>t. to produce building cca,»aa«t. 

.«eh a. floor slab, and roof tru.se. and to produce concrete, prefabricate pi«**«, 

««Ma*,U.., bead reinforcing steel, etc., i. . good si«, of th. ratioaaliaation 

used In SOM developing countries with beneficial results.^/   These «re aeasures 

ttat »inly involve organisational or tannics! adjust«**, in site opemtton. to 

utilise «re efficiently th. av.il.bl. ««cower, plant and «terials.   (fcnereUy, 

littU or no additional inve.ta.nt is require for their lamentation, but their 

W   9»t. Ito. 9. 
É/  Rif» ilo. }. 
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cumulative effect, can result In a conBiderable increase in labour productivity and 

an improvement in the quality of construction.    AU proposal, for rationalized 

«ethods must be carefully evaluated to ensure that real benefits will result fro» 

their production.   To be effective, they must be implemented as widely a. possible 

throughout the industry.    To ensure proper evaluation and full implementation, a 

national construction council or similar body should be established with the 

participation of governmental agencies concerned with building programmes and of 

other entities concerned in the building process. 
35.    Mechanization on the site is the principal means to increase labour productivity 

for operations which cannot be transferred to permanent workshops.   Thus,  it 

represents also the principal means for industrialization of such operation.. 

Machines are used mainly for earth moving, concrete and mortar mixing, transport to 

and on the building site, cutting holes, and for finishing work such as plastering, 

sanding walls, smoothing floors, etc.   The table below shows the number of workers 

who can be replaced by machines of various types. 

Table k 

Replacement of human labour by machines 

  Labourers replaced 
Types of machine 

Excavators 0,15 - 3 "»3 

Motorserapers from 6 ia3 

dozers from 00 H.P. 

Motorgraders 5C - 120 H.P. 

Machines for earth compaction 
J* - ?5 metric tons 

Building cranes 30 - 80 metric ton-metres 

Eumpcars 3 - 5 »3 

Motorcranes 5 metric tons 

Mixers ¿5C - 750 litres 

Conveyors h - 15 ss 

20 - l6o 

50 - 120 

70 - 90 

30 - 50 

20 - 50 

30 - uo 
20 - 30 

10 - 20 

5 - 20 

3 - 5 

With the use of a greater number and range of machines on a project, the total of 

unskilled labour required for the sane output is reduced but the demand for skilled 

men to operate ani ¡naintain the œachines is increased.    This could be a problem in 

developing countries, and must be taken inte consideration. 
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36.    Conditions for the introduction of mechanization are more favourable m cases 

where vage,      e high in comparison with the cost of machines,    whep. this ratio is 

reversed, as is often the case in developing countries, the situation is less 

favourable for th~ use of machines.    The existing level of productivity of unskilled 

manual labour in developing countries is sometimes sc low that even ,inor 

improvements in tools, organisation, supervision, etc., can yield regable results 

and can move considerably upwards the threshold of labour's competitiveness with 

heavy plant and machinery.±2/   Another factor to be considered in any proposal for 

mechanization is whether the heavy plant and machinery rehired must be imported 

and the conaeouent .train this may place on foreign currency resource,.    Condition, 

»ay change very rapidly, however, and it i. nece.aary to plan the technical 

development of conatruction within the framework of both the existing situation and 
the long-term plans for the entire national economy. 

37.   The aaaembly of building, fro. fac .ry-made components is the most effective 

-ethod for industrialization of construe con.   It divides the process of conation 

into two pha-s:    the production o. components in permanent workshops, and their 

aaaembly on the aite.   Operations that are tranaferred fro-, aite to factory are then 
mor* «Mil* z        .tea to ^ appllcatlon of   lndustPlal mtMM ^^ m 

ba~acteri*ed by high labour productivity.    In addition, production is no longer 

xruiuenced by weather conditiona and the work force involved enjoys working 

condition, aimilar to the pertaining in other induatri.l branches; this reduce, 

turnover of labour and ...Uta in the cation of permanent working group..   ^rt 

fro. the labour employed for pUnt maintenance, the level of skill and of 

qualification, required of the worker, i. generally lower than is required for the 

«ae operation on .if.   The a..ea*^ of building, fro. prefabricated co^on^t. 

t*»a lea. ti« than traditional .if operation, and i. not influenced by w-ther to 

the asm. extent.   However, before thi. method of conatruction can be «ployed 

certain conditio« «,t be fulfilled, the .oat i*»rfnt of which are capital' 

unr.af.nt in building, and pUnt for precating work., en.uring continuing .ale for 

their product., «nd ,f „derailing the require*»*. fpo.ed on building.,   it i. 

•iway. adviaable, therefore, to con-ider carefully whether it -ay be more eonr.«!,«*, 

•t l~.t for the tf being, to uae .if préfabrication, which doe. not rata, such 

"rtou. inaction, and which my .till i^rove productivity con.ider.bly. 

W   Ibid. 
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*.   AmJy— m«l ttot in countries which hmv. m*»*« «°~ «*•*«*• ^ 

íLurtrUl method, of production mad a.««** of prefabricated «•«"->«•• «* 
over-11 cet of prefabricated buildings i» lower than that of coaTOtioniX 
wer-.il P ^ le8 ^^ tne production of 
buildings by about 10 to 15 per cent.—     in counwi 
eo^Tu i. u»dertaKen only on a -11 scale, and especially where —-£— 
lotion methods are well organa aM rationalized, costs are •"**«£ 
^ nr traditional building.   1*e use of Austria! methods result,   n far gr~t.r 

.awing, in labour requirements and construction ti« than in construction cost. 
•iZfor the reason that their use is necessarily limited to certain area, of the 

«„tire production process.   Cost studies show that the present-day level of 

laduetrial production in the building sector has a considerable potential for 

further savings.    It is highly probable that further technical dev.l*p~nt, 
particularly in mechanization and automation, as well an the consistent application 

of »dern organization methods used in industrial production, will lead to 

addi¿ional substantial economies. iW.,,J4      4m 
»     An important problem in the further development of indu.triali.ed building i. 

the determination of the optimum capacity of a factory to produce building co^mn 
«hile an increase in production capacity will reduce both the initial and product!« 

unit costs, it usually will also increase the area which the factory supplies and 

thereby will increase the cost of transporting components to various sites.    In 

considering the expansion of a plant, the net effect of the unit cost savings tarnt 

will be realized from the proposed increase in factory capacity, and the inere... 

average transport costs, must be taken into account.   In area, where construction 

re«uire«nts are concentrated, larger precasting plut, will be Justified than i» ^ 
the ease of regions where construction activities are dispersed over a large art*.- 

Deal**, star^rdizetlon and une of mathematical methods and computers, 

to.   Design and standardization form an important part of the preparation for 

construction, both in developed and developing countries, and influence not only t 

20/   Bef. Mos. 10 and 11. 
21/   Ref. to. 12.    For more information, see also part I, chapter IV, "DevelopmwiH 

of the building Materials and Components Sector . 
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quality but dio th. method of conduction, the productivity of labour, and 

oom.tructio,, ecu.    De.ign and .tand.rdii.tion can bt u..d, therefore,  to assist in 

th. industrialisation of con.truction.    On the other hand,  the contemporary state of 

coMtruction mafri.l.,and technology defrmines, to a considerable extent, the 
Uv.1 of standardisation and design that ia possible.^ 

kl.    In addition to at.nd.rd. for building materials, products and processes, 

•twdard. for dimensional (modular) co-ordination are extremely important since they 

are nece.-ry for the .pplication of asaembly methods to con.truction and for the 

«~ of indu.tri.l product., particul.rly building components.    Prom the viewpoint of 

infrn.tion.1 tr.de in building «teri.l. .nd corónente (and machinery for their 

production), it i. e...nti.l that the ba.i. for standardisation and particularly for 

modular coordination, b. accepted internationally.    Thia is not the caae at present 

•ad eountrie. which import met of their building components or pUnts often 

.mcounfr difficult!.. .. . re.ult of ti», differing ba... for standardization that 

apply in the exporting countries.^   *>r thi. reason, international unification of 

.frt.rdie.tion «d .fnd.rd., particule those concerned with the dimensions and 

ability of product., .hould be encour^i.    Agréants and contracts concluded in 

th. field of foreign tr.de can be used to further this aim.    International 

unifiction of the principle, of standardisation is very important for developing 

countri.. and .hould be .upported by all possible means.    There are some real 

obaUcl.. to achievement of thi. de.ir.ble go.1 but as a first step it My be 

possible to agree on c.rt.in .elected dimensions or important physical 

characteristics for the more commonly used building producta. 

te.   Another field for .twdardisation that can considerably influence the quality 

of de.ign concerns the functional requirements imposed on buildings.    Fbr various 

typ.» of building., such item, as permissible loading, requirements for thermal 

insulation, sound in.ul.tion and fir. re.ist.nce, room dimen.ions and ceiling 

hmigtit., etc., .hould be .Und.rdi.ed.    The quality of the., standards considerably 

influ.nc.. th. pby.ic.1 and cultural quality of the living environment created by the 

building, in question.    Hon-unifonaity .nd lack of co-ordination of the.« standards, 

22/   Op. cit. 

22/    Ref. Wo. 13. 
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particularly if they were formulated without considering the need also to unify 

building components and products, can considerably retard the process of 

.tandardization, and consequently the industrialization of construction.    Developing 

countries that are only beginning to issue standards, building regulations and 

by-laws should prepare the» from the start in such a way a. to ensure a high 

standard of building and town development, and to 12c« readily for the introduction 

of more highly productive and economical method, of construction.   These two aim. 

are not contradictory and, if given full consideration, both can be satisfied. 

IO.   A highly effective means of rationalizing the industry is the uw of typified 

(model) designs.   These should be used to improve the functional quality of 

buildings, as well a. to increase the productivity of the construction industry. 

Provided that sound principle, of architectural and town-planning design are 

maintained, the use of typified design, can benefit both the client and the 

contractor, and can result in con.ider.ble .cono*., and improvement in the quality 

of contraction.   To obtain full benefit, fro» thi. -eaanre, the public or private 

clients, together with the construction industry, »u.t agree on the moat suitable 

designs and then subject the« to repetitive use.   In so*« countries, typified 

designs are widely used and they help to increase the efficiency of the extraction 

industry.   However, care must be exercised to ei»ure that their use doe. not have a 

harmful effect on the quality of architectural and town-planning de.ign.   At i.**, 

the use of typified design, is improperly under.tood by architect, and investors, 

and this can impede technical progress and lower the productivity of the 

construction industry. 
kk.   It may be advantageous to entrât the development of typified design, to de.ign 

firm, or institution, that are well provide with qualified per«>nn.l, enprienced 

in designing the type of building concerned.   They m».t wort in cío« co-operation 

with the firms that will undertake construction to the« designs, a. well a. with 

the firms that will supply the building material, and component«. 
1*5.   When typified de.ign. are conaidered, they should be evaluated in tens, of 

their ultimate social and cultural impact as well as in economic t«na..   tergercele 

construction of identical buildinfs, however high their quality, will not 

necessarily satisfy all of the various functional or town-planning wquiraments. 

The selection of buildings to be typified, and their design, should conform to the 

architectural design of larger town-planning units. 
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W>. The development of industrial méthode, the increasing capacity of the 

construction industry, the sise of building corporations and projects, the full 

utilization of highly efficient machines, and the co-ordination of a multitude of 

subcontractors and operations, all require that more efficient methods for the 

preparation, programming and control of the whole construction process be developed 

and applied. Operations research and the application of computers (which have 

already found many fields for application in other sectors of the national economy) 

are also becoming important aids to the construction industry. With their use, it 

is possible to introduce progressive forms of organization and management, as they 

enable a speedy analysis of complex situations such as the relative effectiveness of 

various production methods, a comparison of various designs, the selection of the 

most economic investments, etc. In recent years, these aids have been applied more 

frequently in planning and controlling large projects, determining the demands being 

made on the construction industry, preparing long-term programmes, in town and 

country planning, design of buildings and the calculation of complex structures. 

hi.    In some countries, the Government has helped to establish committees whose 

purpose is to spread the use of computers and mathematical methods in the 

construction industry, through exchange of information and experience. In other 

countries, the Government has made this activity the responsibility of certain 

research or design institutions. These institutions provide information on the 

available computer programmes and advice on how computers may be used. Their duties 

usually include the training of specialists in the application of mathematical 

methods in various fields of the construction Industry. 

Research, development and technical information 

48. Government policies concerning the technical development of construction and 

related investment, as well as government measures for standardization, should be 

based on the evaluation of technical information, development and research. 

49. Where technical development is to be furthered by rationalization of 

construction techniques, mechanization and site préfabrication, this can be realized 

within individual construction firms. However, where the introduction of new 

factory-made components is involved, much wider participation is required. 

Experience shows that a considerable period of time, about three or four years, is 

required for technical development, standardization and building workshops to 

produce components, before actual construction is started on an industrial basis. 
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50. New methods of construction often require the development of new materials and 

components and conversely, the development of new material, require, new construction 

methods.    Therefore, it i. desirable that technical information in both fields be 

co-ordinated and disseminated.— 
51. In developed countries, research, development and technical information in the 

construction industry involve the determination of the functional characteristics of 

buildings and their relationship to town planning, structural design, construction 

techniques, and building materials and components.    In some countries, several 

institutions exist, and each pertains to a particular branch of the construction 

industry.    In addition, these countries have a special body to deal with technical 

information and standardization.   In other countries, all research activities are 

concentrated in one institution, while two .eparate organisations exist for technical 

information and stendardi«ation purpose.. 
52.   in countries where industrial development is Just starting it is preferable to 

set up only one central authority, to be responsible for promoting technical 

development in the building industry.   Concentration of all development activities 

in a single institution will help to eliminate duplication and will make the maximum 

use of the qualified staff available.   It. function, would include «Valvation of the 

experience of other countries for application in the home country, arrangements for 

training courses and experimental construction, and dissemination of technical 

literature.   It should alao prepare ba.ic data, from available information 

(supplemented by its own research, where nece.sary), to establish standards for 

building product., construction method, and functional requirement«, and it should 

co-operate in the development of typified designs. 
53.   At a later »tage, when more people have been trained, standardisation can be 

separated from research, and these two functions can be further broken down, if 

desired, to correspond to the various parts of the construction industry.   As far 

as technical information is concerned, however, it ia advisable that this function 

for the whole field of construction »hould be retained under a single authority, 

either as part of a research or development institution or separate from it. 

2hf   Op. cit. 
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Education and training for the construction Industry 

54.   Hie first step to be taken before embarking on any professional training 

program» is to determine the probable requirements for individual professions.    In 
developed countries, the number of technical and administrative employees varies 
from 14 to 23 per cent of the total construction labour force, as shown in the 

following table.   About one-fifth to one-half of these technical and admlniatrative 
employees have a university education. 

Table 5 

*Ul ?f t^mlel1 "* *41nlitt»tive employées to 
total number of employees in -lactedTountries 

*"** 23. 5* (I960) 
Oermany, Eastern 22.5* ^^ 
FoU,,d 21.0* (1964) 
,omy 20.0* (I960) 
*«****"** 20.0* (I960) 
Czechoslovakia ^ (l9ft) 

AUetrla lfi.0* (1951) 
Oermany, Federal Republic of ^^ (195o) 
Ualted Kingdom ^ (wi) 

***** 17.0* (1964) 

""* *i0B 15.0* (1964) 
UWtoa State. ^ (wfe) 

»••• ratio« are increasing sine« further iBÄwtrtalitation requires additions to 
tao »after, and improvement In the «uality, of technical and administrative 

•«Ploytet.   Furthermore, in developed countries, the number of apprentices normally 

constitutes «bout 5 to 10 per cent of the eonatmetlon labour force, while the total 
»•fear of AiUed workers is about 50 per cent of the total labour force, as the 
following tabi« shows. 
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Tabi« 6 

° ' (as percentage or total) 

United 
States 
I960 

German Fed. 
Republic 

J2É2. 
Sweden 
I960 

Nether« 
lands 

Czecho- 
slovakia 

1962 

skilled workers 

Out of total (skilled 
———*"•—-—"""   workers) 

Masons 

Carpenters 
Coneretora 
Electricians 
Operators of earth- 

moving Machines 

Painters 

Plumbers 
Operators of cranes 

tiMkiiled Laboureri 

Others 

U.IH-1 

19.5 

0.9 

8.0 

*.7 

8.8 

7.3 

3.0 

17. U 

23*1 

?0.7 

7.8 

1.6 

16.8 

20.7 

6.U 

18.I 

6.0 

S3 

6.7 

7.0 

35.3 

20.6 

6.5 

9.1 

8.5 

23.I 

23.5 

5.5 

20.0 

7.2 

k.h 

29.^ 

22.9 

With industrialisation, these ratio, undergo changes, and the breakdown of the 1*0, 

force into the various trade, also W *• *•«• <* •" "* COnCrete ^ 

decreases, while the ratio of «achine operators, plumbers, etc., increases. . 

55. in developing countries, the shorty of qualified personnel and skilled labou 

i. so great that a considerable period of time will be required before the situatio 

can be improved. The fact that working condition, on a construction site are 

generally not as favourable a. in other industrial branches, coupled with the fact 

that construction ««ployaient at a particular site ia only temporary, result, in «. 

construction workers leaving the induatry. Recruitment and training of greater 

numbers are therefore required to allow for this wastage. Often, most of the work« 

enlisted by the construction industry are illiterate and in such circumstances, 

object-teaching on the site is the moat auitable educational method to employ for 

Bhort-term resulta. Deapite the fact that special training for inatructora is 

required, positive results have been achieved in a number of countries by that 

25/ means.—*' 

2£/ Ref. Ho. 5« 
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56. A. large part of the construction labour force in developing countries, 

especially a rural areas, is employed by small local firms, which are not 

accustomed to operating within the standard technical and administrative rramewort< 

that exists in developed countries. If a number of small firms are concentrated 

together on one project, it is possible to train the foremen gradually in the use of 

simple, rationalized construction methods, as well as in the use or  detailed designs, 

site plans, specifications, etc. Such a scheme would supplement the more formal 

training given by technical and trade schools, and would assist in creating u wide 

and firm basis within the industry for gradual transition to more productive 

techniques. However, until some training has been undertaken in the construction 

industry, government departments involved in construction ehould me simple methods 

in arranging for construction work to be carried out. The departments should only 

introduce modern contractual procedures gradually, as experience in their use is 

built up. 

Recommendations 

57. The scope and relevance of the problems involved in this study make it 

necessary to ?.  \wt  the problems of basic importance in order to formulate 

T—oTümendations for action and follow-up work at the national level. Action at the 

regional and/or the world level is suggested in the cases where a common solution, 

advice and assistance may lead to more rapid and efficient progress in the 

construction field. 

58. A major goal of Governments should be to ensure a steady increase in demand for 

construction within the framework of the development plans for the entire national 

economy. The most effective means of achieving this a<m is through the preparation 

of a programsie of public investment (dams, irritation schemes, transport structures, 

Inn industrial and residential projects, etc.) on the basis of long-tar« economic 

plans. Such a programme should ba substantiated by plans in physical terms for the 

important development ragions of the country. These plans should than be used as 

the basis for concentration and co-ordination of investment in such a way as to 

ensure the continuing and concentrated activity of the building industry. Over the 

years, the long-term plans can be elaborated in greater detail and can be modified, 

where necessary, to take account of private investments in order to ensure that 

the total annual volume of construction activity continually changes in accord with 

the increasing capacity of the industry. 
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59. Other measures that may be employed to encourage the development of the 

construction industry are: 
(a) Long-term orders to construction firms with a potential for development 

of new techniques. 

(b) Where necessary, modernization of lavs and regulations, including those 

pertaining to land acquisition, to ensure that they do not inhibit development. 

(c) Collection and dissemination of statistical information on the industry. 

60. Before starting the industrialisation of construction, it is advisable that the 

government institutions concerned should carefully consider any technical 

development plans in the light of the country's economic resources and the 

capability of the construction industry.   In other words, consideration should be 

given to the availability of capital, the question whether materials can be 

manufactured in the country or must be imported, assurance as to continuity of 

demand, the technical capability of construction companies, and the general 

employment situation. 

61. AB a first step, it is necessary to rationalize operations on the site in order 

to remedy organizational and technical defects of traditional methods that are 

impeding the economical use of more advanced industrial methods.   In some developing 

countries, the existing economic situation mav indicate that rationalizing measures 

will provide the only avenue by which increased efficiency can be attained over the 

short term.    In these cases, all of the minor technical and organizational changes 

that give hope for improvement should be considered.   There is a wide range of 

construction activities in which a close examination will bring fruitful results, 

such as improvements in construction technology, development of simpler machines and 

improvements in machines already in use, and establishment of temporary site plants 

to produce simple building components.   A national organization should be set up to 

promote rationalized methods. 

62. When conditions are suitable for further advances in industrialization, the 

next step is to prepare a plan for investment in precasting works and a contractor's 

plant to ensure that the construction industry has the means and capacity to carry 

out the development plans.    Before such investments are made, however, at least two 

or three alternative schemes should be prepared in order to find the best solution. 

These schemes should be selected to provide a comparison of such alternatives as 
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importing verjus ho« manufacture of materials, a certain technology for construction 

or building «ateríale versus another technology, and BO on. *» task of preparing 

am evaluating such plans is a complex and difficult one, and the possible high cost 

of a wrong decision should be fully realized. 

63. When «chines are being purchased, it Bust be borne in mind that they will 

require repair and maintenance; this will be much more difficult and expensive if 

different make« of machine, are used for the same purpose. Repair shops that are 

veil stocked with spare parts and equipped for at least minimum repairs, will be 

required. Defects in thi, service may reduce considerably the advantages to be 

gained from mechanization. 

ft. For developing countries at the initial st^e of building industrialization, it 

i. generally advanUgeou. to have te.por.ry or permanent plant, for prefabricated 

building component. e.tabli.hed .. p.rt of individual building corporations. In 

countri.. where mmm experience in thi. field ha. been acquired, and where building 

activitie. are alr^dv concentrated to a degree, it i. preferable to encourage the 

..t.bli.l».nt of «parate corporation, for building components production. At first 

the« corporation, »ay manufacture a fairly wide ...ortment of products, but a 

gradual apeci.liz.tion .hould be fo.tered. In either caae, new precasting plants, 

even of a temporary nature, should be located with due regard to both the present 

«d expect* future centre of building activities, m thi. way, the transition to 

higher for» of industrial production can be effected »or. efficiently. If suitably 

XocWd, even «»11 temporary-.i te plant, can eventually develop into Urge 

ind^ndent work., cpabl. of «flying ^uu«d product, to building sites over 
a wide area. 

65. Uck of uniformity in .Und.rdiz.tion and moduUr (dim.n.ion.1) co-ordination, 

both at th. n.tion.1 .* th. international Uvei, inhibit, the development of the 

construction indu.try .nd rrfuc.. it. productivity. *>r progrès, to be made, it is 

...ential that the quality and di»n.ion. of coa«nly u«d building materiel, .nd 

cernent, be st.nd.rdiz* .t th. n.tion.1 level. Stordì za t ion is very desirable 

•1" .t th. int.rn.tion.1 Uv.1, particularly the r.glon.1 level, so that building 

-teri.1. en be i«ported .nd u«d by the home indu.try without the difficulties 

involve in the u«, on the «me .tructure, of various matcri.ls which have been 

.Und.rdi*.d on diff.r.nt ba.e.. Internatio*.! unification of standards and 

.tandardization should therefore be «ported to the fullest possible extent. 
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66. The wider UM of typified (model) designs my throve tac functional quality of 

building!, at wall as the productivity and economy of the construction industry. It 

ia in the interest of Ou»srnéants to entrust the developaent of typified deaigns only 

to fully qualified design fire» or institutes, and to provide material support 

to thee. 

67. Co-operation aaong the aveller investors (private or public) In obtaining and 
using suitable typified designs should be encouraged.   If this work Is arranged In 
co-ordination vlth the qualified design organisatione and contracting firs«, it any 

profit all concerned.   The stronger investor organisations are likely to be better 

equipped and able to formulate the functional requlreeenta of buildings.   This amy 
aleo result in a «ore rational concentration and «ore economic use of Investmente. 
66.   To develop the use of aatheaatlcal aethoda and computers (which are becondng 
increasingly helpful to the construction industry), and to train specialista in this 

field, Oovernaents should organise committees or entrust theme tasks to appropriate 

research or design inetltutea. 
69. Governments should be assisted by appropriate research or developaent 
institutions In formulating policies for the technical developaent of, and lnvestamnt 

in, the construction industry. 
70. In developing countries, particularly if industrialisation is just starting and 

if qualified pereoanel la acerca, the establishment of one central institution seema 

to be the best solution.   It ahould be responsible for collecting, evaluating and 
disseminating technical information (which amy be supplemented, if necessary, by 

data obtained through ita own research programme, and for preparing building 

étendards. 
71*   At a later stage, when lnduatrlallsatlon is more advanced, it will be poaelble 

and perhape advantageous to divide the reaearch and development eervlces between 

two or more organi tatlone. 

72.   The lack of qualified personnel and skilled labour ia one of the main obstacle« 
impeding progreea In the construction induatry of developing countries.   Therefore, 

a programa» of education and training at all lévele will conetltute, for a long tlar 
to come, the moat Important part of any plan for technical development of the 

construction Induatry. 
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•ft**.. ^ioml ^ of -UC.UM( ^^ ^ ^ ^ 

tnloU« attimi „„. lulum. litomn. 

T».   Tbt «duotloo and tratatag prom» ibould .n~_.. .. ,     . 
lar« m^., », „ - »"•"••• «KMM •neoqp». .t laut MM or tb. 

~iTür.       *"ru"1 —•• - *~ rt~ « -» ««-»^ 

of -or. rattom «tboa. of coutructl«, 4,.ta», „«mi!.tl0M, tte. 
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Cambridge, """"í-   Contribution, at the Second CIB Confess, lofe, 
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Asia, Europe and the AmerleL» fnîîîï „^? ÛOr c°-°r'"'>«tl°n in Butldinc; pe ana the Americas    (United Nations publication, Sales Ho.: 66.TIA) 
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«B 

Indices of employment In construction In selected 
 African counirles. 19^-1^3 

Index I95Q « I«) 

Scope 

Country 1958  1959 I960  196I  1962  1963  (thousands) 

Cameroon 100 63 39 6U 92 62 11.5 

Gabon   • 100 73 . 9° 72 96 92 3.8 

Ghana 100 119 122 125 121 • • 50.7 

Kenya 100 92 97 Qk 37 55 3U..J 

Nigeria ICO 83 91 72 81 •• T'l.3 

Sierra Leone 100 108 103 13* 122 135 d.5 

Southern Rhod esia 100 92 89 70 58 *9 73.** 

Tanganyika ICO 106 88 126 136 99 11.0 

Uganda 1C0 87 80 77 77 69 38.O 

United Arab Republic 100 99 86 90 85 • • 79.0 

Zambia 100 73 58 M9 39 38 66.2 

Source: ïearbççftof Labour Statittiç !£, 19& >, International Labour Office. 
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Tabled 

Development of size of building firms 

Country 

Change of 
average number 
of employees 

United States 

Japan 

Belgium 

Prance 

Germany (Fed. Rep.) 

Italy 

Norvay 

S»---ion 

United Kingdom 

Yugoslavia 

9.4-11.2 

6.7-10.1» 

9.8-11.1 

4.9-5.2 

8.9-13.2 

12.5-11.3 

11.5-9.5 

8.3-8.9 

I3.8-I6. h 

^35.0-l»76.0 

16.4-25.9 

In the years 
Number oí 

firms 

I953-62 

1954-60 

->53-63 

1958-62 

1950-61 

1951-61 

1936-53 

1931-51 

1954-58 

1958-62 

1958-62 

1*73,000 firme 

245,5CO 

24,915 " 

252,549 " 

169,196 " 

81,494 " 

7,141 " 

27,440 " 

95,629      " 

669 enterprises 

15,074 firms 
(inc. trades) 

In the yoar 

I96? 

I96? 

I963 

I96P 

I96I 

I96I 

1953 

I95I 

1958 

196,' 

I96? 

§SmSL'-    »»tlonal yearbooks;   Statistical Yearbooks (United Nations); 
Mousing In Af^Tf (mit^n.*^«. Wc\ 
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Table D 

Average size of building enterprises In eastern European countries 

Country 

Average number of 
employees 

USSR 641 

Hungary 3,030 

Germany,  Eastern 1,175 

Bulgaria 3,200 

Poland 622 

Romania 4,550 

Czechoslovakia 1,705 

Number of enterprises 

10,676 

117 

?57 

45 

1,204 

110 

262 

Table E 

United States 1.7 per cent firms carry out 80     per cent of production 

United Kingdon 1 1.9    " 
n It n 11 58.3   M n n            n 

Germany (Fed.Pep.) 4.8   " n It n mi 45.8   " n «            n 

Canada 6.0   " n It » 11 47.6   " n n            n 

France 4.2   n n It n n 7O.O   " n «            n 

Sweden 0.01 " w It n 11 24.7   n « w            n 

Ivory Coast 30.0   " n II tt N 9O.O   " n w                 « 

Source: national yearbooks:   Statistical Yearbooks (United Hâtions, 
Housing in Afr^a (United Mations, 1965). 
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Relationship between 
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growth of valúa 
added by conatructton 
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