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Latroduction

1. Population growth, reising the standard of living and gensrel industrial
development impose grovwing demands on the capacity and efficiency of the
construction industry. As a country begins or continues to develop, there is
on increasing need for industrial and pover projects, housing, comsunity and
transport facilities etc. However, in most countries, particularly developing
countries, the disparity between construction needs and construction capscity
{s vide, sand tnis greatly impedes general industrial development snd achievement
of the country's economic and social goals. Economic and social aims cannot be
accomplished unless supported by a construction industry capable of meeting the
demands they impose upom it. For this reason, development of the construction
industry deserves the concentrated attention of Governments over & prolonged
period.

2. The mjor nstional economic statistics currently svailable can be used

only vith considersble caution in meking international comparisons. It is difficult
to obtain figures from various countries that cen reasomably be compared. The
definition of "comstruction {ndustry" used in this paper is the one provided 'n

the International Standard Industrisl Classification of all Beonomic Activities
(18IC), as follovs:

Comstruction, repair and demolition of buildings, highways, streets and
culverts; heavy comstruction of such projects as sewers and vater mains,
railvay roadbeds, rsilroads, piers, tunnels, subways, elevated highwaye,
bridges, viaducts, dams, drainage projects, sanitation projects, hydroelectric
plants, vater power projects, gas mains, pipelines, and all other types of
heavy construction; marine construction such as dredging, undervater rock
rescval, pile driving, land draining and reclamation, construction of
narbours and waterwvays; veter vells; airports; athlstic fields, golf courses;
sviaming pools; tennis courts; parking arees, communication systems such

as telephone and telegraph lines; and all other conmstruction, vhether
undertaken by private bodies or government suthorities. Special trade
contractors in the field of constractipn, such as carpenters, plumbers,
plasterers and electricians, are also included in this group.

This division does not include construction, repair and demolition work
undertaken as an ancillary activity by the staff end for the use of an
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establishment classified in any other division of the classification.
Excave:' 'ng, overburden removal, shaft sinking and dredging, vhen undertaken
in connexion with mining, are classified in the appropriate group of
division 1 (mining and quarrying). 2/

The term "{ndustrialiszation of construction” is 'ised in this paper to describe
the entire process of technical and organisational development of the construction
industry, from the simplest handicreft methods to the most industrially adwanced.

T™he most important stages in development comprise retionslization, mechanisation
and assembly of factory-made elements.

3. In all countries, comstruction is one of the largest sectors of econamic
activity, second only to agriculture in developing oountries and to maufacturing
in the industrialized countries. Its value in relation to the groas domestic

or net materisl product in the early 1960's ranged between 2 and 10 per cent in
various countries, with an average value of more than 5 per cent, and was
@enerally higher for developed countries (nearly 6 per cent) than for developing
ones (just over 3 per cent ). The fact that developed countries contribute more’
than five sixths of the total gross domestic product further aggravates the
inequality of distribution of construction activity in the world. In fact, nine
tenths of the value added by construction in the world is contributed by developed
countries. The share of national resources devoted {0 construction does not appear
to bear a direct relationship to the general level of economic development;
countries with approximately the same Rer carits gross domestic product direct a
varying percentage of their income to investment in construction. The share of
construction in gross domestic fixed capital formation is not related either to
the rate of growth or to the real gross dowestic product. It can only be concluded
that construction activity appears to growv fairly steadily with general economic
growth, i.e. the higher the Per cepite gross domestic product (GDP) the higher

the expenditure in construction. .A large number of factors affect the actual

2/ Dot Jo.1 (p. 26, pars. 3.1 of document).
&/ M. KWos. 2, 3, k; see also table A in annex II.
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apount devoted to construction by a given country st a given stage of economic
development, and account for the wide differences observed between countries,
both developed and developing.

L. ‘The construction industiy, as messured by the value of nev work and major.
capital repairs, accounts for more than half of the gross domestic fixed capital
formation in practically all countries, whatever their levcl of economic
denlop-lnt.y For more than half of the countries for vhich data are available
on a comparable basis, construction has represented between 55 and 70 per cent of
gross domestic fixed capital formation in the past decade. Jor mpost developing
countries, past levels of investment therefore constitute a primary condition for
accelerated growth. )
S. There is an understandable tendency for countries formulating long-ters
development plans to place emphasis on the growth of consunsr goods industries |
for vhose products there is & substantial demand and which, unlike comstructiom,

do not depend hesvily on inputs from sanufacturing industries. At the same time,

the creation of new {ndustries or the expansion end diversification of

agricultural production, vhich are among the immeciate objectives of most economic
development plans in developing countries, require s substantial comtribution froa

the comstruction sector. It would be erroneous to overlook this relationship and

to plan development of the national economy vithout fully spprecisting its

connexion with the construction industry.

6. The fev input-output date available for developing countries, and even the

more extensive data on selected industrialized countries, provide only & rough
indication of the structure of the construction industry in relation to other

sectors. In most cases, all comstruction is lumped together in & single category
vithout distinguishing between new vork and msintenance and repairs, or between
comstruction of different types. Even in their crude form, however, those data

show that the resltionship of "{nputs” to "value added” in comstruction is mot

greatly different from that of the goods-producing tndustries. The value added

by construction accounts for between 35 and 50 per cent of gross output.

L/ See graphs A and B (in snnex II).
5/ Ref. No. 6 and figure A (annex II).
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T. Constr :tion as a major economic activity depends heavily for its inpute

on the ouit.'s of a large number of other industrial sectors, ranging between

%0 snd 55 per cent in different countries. Generally, the higher percentage applive
in developing ccuntries, probabiy because uf the relatively higher jprices of
imported materials. The differences in the methods used for segregating the gross
domestic product of individual countries prevent valid comparisons to be drawn

on an international basis. By and large, however, construction uses a signitficant

share of the outputs of a number of other {ndustrial sectors, suct a3, for instance,

heating, piumbing and electrical equipment, structural metal products, “tone and
clay products, timber anc other wood products, paints and allied products, matoerials
handling machinery etc.. This ls shown clearly in the following tables.
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Input-out analysis of the construction indust

ble

Tunieia, 1

Value

Purchase from other sectors Thousand dinars $
Mining end quarrying 66 b.b
Wood products 788 5.0
Chouicals 1,006 6.4
Petrochesicals and coal 337 2.1
Sou-metallic minerals 2,085 13.3
Metal products AT 6.0
Rlectricity, gas and water 290 1.8
Trede, banking snd insurance 2,5 16.4
otal inputed 8,723 55.6
Subeidies (-112) (-1.1)
‘"' ”” aoé
Social security 60 bl
Amortisation 60 3.9
Operating profits 2,99 15.9
fotal value added 6,9% Y

6/

fotal gross output

15,692

100.0




ID/CORF.1/24
English
Page 9

Teble 2

Input-output analysis of the construction industry, Zambia, 1291.1/

£ million at current prices

Value

Imports h.6
Import duties

Transport 0.5
Distribution 1.3
Other h.6

Total inputs 1.2

Imployee's income:
Non-African 3.6
African 3.7
Direct tax 0.1
Mixed type of income:
Non-African
African
Proper ; income payments abroad
Savings and depreciation

Total value added

Total gross output
e
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The pattern is likely to differ from country to country, depending on the level
of building technology, the availab:lity of locally manufactured industrial
products and the relative importance of comstruction 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. The realization of construction programmes therefore, is not
solely an internal problem of the industry, but must be ensured through
appropriate action in other econcmic branches or through mpons.g/

8. Comstruction is s 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 uoﬁu that the total labour force directly
or indirectly concerned in construction can amount in certain cases to one fifth
of the total labour force.

9. If the value added by comstruction per capita (of comstruction workers) 1is
taken as a crude indicator of productivity, the information available shows that
in the majority of countries, the productivity of construction bhas increaied

in the past decade, slthough the apparent rate of increase has generally been
lower than that of industry as a whole, with & 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 mjority of countries, the net output per person employed in construction is
slightly lower than the pational aversge, and considersbly lower than that of
manufecturing industries.

10. It is apperent that few economic development plans give separate consideration
to comstruction as an industry by itself. In some cases, construction is

8/ TFor further details, see a report on "Development of the Building Materials
and Components Sector”, chapters I and II, under preparstion for the United
Mations Committee on Housing, Building and Planning. ‘




ID/CONF.1 /2h
English
Page 11

amalgamated vith other goods- producing industries; in others, it is congidered
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 economic targets of its own. As a conscquence, the industry is placed .a an
especially unfavourable position in formulating medium- or long-term plans for
its own development.

mcnl cg_mc_tenstica of the construction 1ndustg

11. All vho are concerned with industrial development of comstruction 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,
sustained 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 conmstruction to
general economic policies, which affect both long-term planning and investment.
This is understandable in viev of the industry's substantial contribution to
investment and its dependence on government policieu.y

13. The preponderance of the public, or publicly controlled, sector in total
construction output is also 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 programmes 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
industrialized countries in the recent past. It still is the case in the less

Q/ See graph C (annex II).
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{ndustrialized countries of Europe and is even more common in other developing
countrles.l—o/ Experience shows, however, that the construction industry responds
rather slowly to stop-and-go policies, especially in the more developed economies.
This is due to one fundamental characteristic of the construction process, namely,
that it is a comparatively long process involving a vide range of professional
skills at all levels, that it is regulated by complicated administrative and
financial measurec and that it is dependent on carefully vorked out progremmes
for phasing its vaerious stages.

14. 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 traditionmally played a role of
transitional employment for generally unskilled labour moving from rural areas

to major urban centres. This movement of populstion has taoken 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 industries. However,
this peans that in the majority of countries, both developed and less developed,
construction faces particular msnpower problems. The most important Of these are
a high turnover of manual lsbour and a generslly low level of skills.

15. The conflicting requirements of a rapid expansion of comstruction as i

of the conditions underlying economic development and the need to create enployment
oprortunities for large sectors of the population bhave reised serious problems
for most developing countries, and the contribution that. industrialisation cen
make to direct employment opportunities is begimning to be appreciated by those
countries. It may be reasonable for an individual ccuntry to employ capital-
intensive methods for one progremme, and labour-intensive methods for another
programme undertaken at the same time. The productivity of manual labour is
lov in many developing countries that, in spite of extremely lov wages and the

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

are often economically sound, if not socially desirable. Jurthermore, the need to
organize the large number of unskilled workers that labour-intensive techniques

10/ See table B in annex II and Ref. Jo. 3.
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require in major comstructionm schemes often puts a heavier strain on scarce ckillec
supsrvisors than does the use of an elaborete plant and machinery.

16. Unemployment in construction, where it exists, varies considerably from year
to year and fros country to country; but in the mjority of countries for which
comparstive figures are available, construction appears to have a higher than
average incidence of unemployment, due minly to seasonal fluctuations that are
higher than in any other sector.

17. Comstruction is sarked by the duality which charecterizes under-development .
In most developing countries, two separate sectors coexist in so far as comstruction
is concerned: (a) the treditiomel activity concerned with creating and maintaining
Structures and services in the rurel areas and on the urban fringe; and (b) the
acdern sector oriented towards the co:struction of major infra-structural projects
or the provision of comparatively elabu:ate buildings in the urban areas. The
first sector belomgs almost eatirely to the non-monetary category of the economy,
vhile the modern sectcr {s marked by the techniques and organizational methods of
the industria’ized countries. Depending on the stage of develomment of econony,
&n intermediate sector can play a role of varying importeance. This is represented
ty the small- to medium-size building firms able to cope with projects of not too
great a complexity, and almost exclusively using local skills and, whenever
available, local building materials. It is towards the development and enlargement
of this intermediate sector that attention should be mainly directed by developing
countries. Bven in developed countries wvhere thers are large and techmically
competent firms capsble of carrying out complex comstruction projects, a large
mummm«mzmuumm-aw-nma

the type —mmw

18. There uuaoummmmmamumwortu
sovernment departmsats that have treditiomlly been concermed with the provision
of public buildings amd civil engineering vorks, on the ope hand, and the simple
but comparatively effective techniques used by local creftsmen and self-employed
butlders, on the other. m-”umuwmmu-hompornm

W omt.m. 1

13/ umc,nml(mxx),mm.
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skilled personnel. Without such personnel, the "formal” approach to construction
(detailed decigns, comprehensive specifications, public tendering, continued
supervision of site operations etc.) cannot be used to meet the requirements of

a constantl; expanding demand for buildings and construction of all kinds. Since
that approach is 111-adapted to the specific needs of developing countries, it

can result in poor quality of construction, unnecessary delays and, in the end,
high building costs. The failure of many well-intentioned programmes to provide
") ow-cost” housing demonstrates the fallacy of such an approach.

19. It is important to note, hovever, that the "technological gap" between the
construction industries in the most {ndustrialized and in the least developed
countries is probably smaller than the technologicu gap betveen the same countries
in relation to most other industries or agriculture. But vhile the industrialized
countries are wholly - or almost entirely - self-sufficient in regard to building
saterials and components, building plant and fuel, uqy developing countries are
heavily dependent on imports of such basic commodities. The success of many
economic development plans, formulated or in the course of implementation, in
developing countries is therefore linked to, if not conditioned by, the rapid
development of local production of building materials and components, and & better
utilization of scarce building plant and equipunt.l

20. A fundamental difference between the construction industry and other
industries - a difference that is not alvays appreciated fully - concerns the
important effects of construction on the human environgent. Every nev bullding,
and most construction work, not only has an effect on the nmational economy but
also helps to shape the enviromment in vhich 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 e country's development plans.
Since s building or comstruction work usually has & long life in comparison vwith
the products of other industries, the envirommental factor relating to the
comstruction industry deserves even greater respect than it has received. The

13/ Yor more detailed information, see chapter I, table 4, of "Development of the
Building Materials and Components Sector", under preparation for the United
Mations Committee on Housing, Building and Planning.
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fact that the final product has more than a pure'y economic significance is
reflected . several organizational characteristics. In contrast 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. The interdependence
of the preparation of a construction programme and regional and town planning must
always be borne in mind. The influence of physical planning on the final value
of construction work is a feature of construction which must not be neglected.

vel nt of the construction industry and the icular role of Government

21. The actual form of State activity in the cor-~truction field varies widely
among countries, even in the case of countries that are close both geographically
and in respect of their economic systc-.i. Govermment participation in construction
and related activities covers some or ali of the following areas:
(a) Physical planning, usually controlled by municipal or district building
autnorities, through zoning plans, building standards and issue of building
permits.
() Financing, either through public investment (including State-subsidized
or public housing) or through encouragement to private investment.
(c) Building design and, in some cases, construction of public projects.
(d) 1In some cases, arranging the production of building materials and
components.,
(e) Development of building industry and industrialized methods of
construction.
(f) Postering technical development s 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 modernization of the construction sector and for
introduction of comparatively modern conmtractual procedures, advanced building
techniques, and new plant and machinery.
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22. As stated in parsgraph 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
1abour.-1—h-/ Apother reason for the observed fluctuation in construction volume

in developing countries is the relative importance of major infra-structural or
{pdustrial development, consisting of a limited number of very large projects

of the non-repetitive type (dams, harbours, sirports, trunk roads, irrigation
schemes, power transmission, engineering plants etc.). Unless long-term plans

are formulated for the construction industry as & whole, such large fluctuations
Vi1l continue to be a deterrent to its retiomalisation, especiully with regard to
long-term training prograzmes and plans for investment in plant and machinery.

23. The absence of long-term investment policies, the inadequacy of construction
programass and the discontinuity of demand are perhlbl the most significant factors
limiting the application of industrialised methods in developing countries. These
factors exert an unfavourable influence on the development Of labour productivity
and of the capacity of building corporstions, as vell as of conmstruction costs, and
generally retard the {industrialisation of comstruction. It is important, therefore,
to create a climate conducive to development of the comstruction industry by
ensuring & constant increase in the requirements imposed on the industry, in
accordance with the long-term needs for development of the national economy.

2h. Placing long-term orders with corporstions that have the potential for
developing new techniques and that are villing to meke efforts to reduce the
construction period and the costs, may lead to improvements in labour productivity
and the use of more efficient methods.

25. Development of the construction industry is often retarded or prevented by
obsolete lawe and regulations, or by lack of any laws. Their revision or the

issue of new, modern regulations can greatly benefit the industry. A suitable
sdjustment, where necessary, to the laws governing acquisition of land for
comstruction may also have a substantial beneficial ortoet.l

1b/ See table B in annex I1I.

15/ Ref. ¥o. 3.
16/ Ref. No. 8.
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26. Collection and prompt dissemination of accurate information on the financial
and physical features of construction activity will 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 5 to help
them to supply accurate basic statistical data, and to show how such information
may be used to formulate plans for the future work and development of these

firms. Establishment of indices for various aspecte of the industry, designed to
shov annual progress clearly, will usually make them more readily understandable
and facilieate their use. It is also 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 seen that the role played by central government,
local government and public undertakings in the over-all construction programme

is of great importance. This role is especially marked in some countries, depending
on their state of development and their economic system. Where the direct
responsidbility of Government and other public bodies is comparatively less dcninant ’
Government policies nevertheless intluence, directly or indirectly, a large part

of the output of the construction industry.

The process of industrialization in construction

28. In the course of a change-over from handicraft forus of production to industrial
forms, the constructicn industry, like other industriasl branches, takes advantage
in all cases vhere repotition of similar or analogous production processes exists,
to introduce specialization and thus create the basis for the eventual introduction
of mass production methods. A higher concentration of specialized operations makes
it possible to use more effective equipment and gradually to replace manual labour
by a more efficient machine operation. At the same time, this also sets the stage
for the transfer to permanent workshops of all processes which need not be carried
out on site. A peculiar feature of the building industry is, of course, that some
of its processes cannot be transferred to workshops but must always be carried out
on site. In the process of industrialization, however, even the operations which
must be performed on site are progressively mechanized. One important result of
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{ndustrialization is the increased demand on management to develop new processes
in organizing the work. Standardizationm, 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 shovs the progress in
{ndustrialization made in Czechoslovakia during the period 1957 to 1965.




ID/CONF.1/2b

Fnglish

Page 19

0703T | 0°00T | 0°00T | 0°00T | 0°00T | 0°00T | o0°0OT
0%€n | 0°0¢ | 0°92 | oLT | 9°6 Ll Sy sTaueg
AN h°h L §°0 - - - 233I2U0D 3sBY
L1 w1 6°1 7°0 €0 6°0 ¢°1 suwrexy
PITmasse 33310000 padIoFutTay
Lo L1 21 9°0 Lz 2°e S8 swexy
STHITTOUOW 93330000 PIOIOJUTOY
o°¢ 1°9 T°s €°s - - - 83310000 IYBIT JO sIo0Tg
0°9T | 291 | ¢*¢1 | T1°6 2°6 2°L 9°s sTswed Jo syootg
8°1 1°2 1°9 8°CT ] 6°91 | o°91 €°01 S¥01Iq Jo syoorg
9°2¢ | T'6c | 9°2n | o°%s €19 | 0°99 8°69 sNOTXg
—(BaTeTIngG TeTTOSpTRSYy
mwma mwMH mea omma mmma mmwa bmma HORNDMOD Jo pomN




ID/CONF.1/2k
English
Page 20

30, In developing countries, conditions for the introduction of industrialized
methods of construction are not always favourable. The most serious obstacles are
a surplus of manpover, a shortage of technically skilled personnel and discontimaity
in demand.
2]. The scope for development of the construction and building materials industries
varies considerably from one country to another. Countries which are only beginning
their industrial development are usually more interested in securing the required
quantity of basic building materials and they contirue to use simple methods of
construction. Countries vhich are at a higher level of economic development and
vhich have established a certain basic building materials industry are more likely
to concentrate on enlarging its capacity and improving ite quality. The methods of
construction employed are also likely to be more advanced.
32, Development of the building industry towards full industrislisation should be
achieved gradually in the following stages:

(a) Improved handicraft methods of masonry and concreting, using traditiomal

materials and equipment.

(b) Rationalization of handicraft ~perations, supplemented by prefabrication

of some building components on site, us.ing traditionsl materials and simple

assembly methods and equipment.

(c) Assembly of buildings from factory-made components, mostly of

reinforced concrete.

(4) Assembly of buildings from factory-pade components of reinforced concrete,

metals and plastics.
It is important to realize that the more developed countries are likely to have the
first three, or all four, of these stages exist in their construction industry at
the same time (see table 3, on Cgzechoslovakia, above). Onm occasion, instead of
proceeding gradually, a country has {ntroduced advanced methods of industrialized
building for which it was neither economically nor technically prepared and, as
might be expected, difficulties have resulted.
33. The industrial development of' construction is closely comnected with the
development of production of building mterials and components. Control of
{nvestment policy in that industry by means of long-term development plans can

greatly facilitate {ndustrialization of construction. With increasing
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industrialirzation, greater demands are imposed ona country's financial and technical
resources ar.. on its skilled personnel. The construction industry in highly
developed countries can obtain assistaice from other industrial branches to further
its development, to supply machinery, personnel, training, etc. Developing
countries, however, must introduce industrialized methods with due regard to their
limitations. It is necessary to consjder particularly:

(2) The amount of capital available for investment in & contractor's plant

and precasting works.

(b) The question whether a sufficient continuity of building activity to

maintain the plant in full production is ensured.

(c) The merits of importing plant and mterials, as compared with their

menufacture by the national industry.

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

(e) The shortage or excess of mam-over (unemploysent).
These items must be considered very carefully. It is important to keep in mind that
substantial economies can often be attained by rationalizing traditional construction
msethode. Such measures do not require capital investment and are not 80 demanding
on skilled persornel.
3k. The rationalization of site operations iz the first step in tndustrialisation.
It purpose, apart from direct economic benefit, is to remove impediments to the
introduction of more advanced industrial methods. Rationalised methods which may be
introduced include the Preparation of plans for full and efficient use of the site
Plant, the flow-line method of construction, the preparstion of typified designs
for repeated use, and adjustaments and improvesents in construction tools and
equipment .-11 Establishment of temporary site plants to produce building components
such as floor slabs and roof trusses and to produce concrete, prefabricate plumbing
assemblies, bend reinforcing steel, etc., 1s a 8ood example of the retiomalisation
used in some developing countries vith beneficial recul.u.m/ These are msasures
that mainly involve orgsnizational or techaical adjustments in site operations to
utilize more efficiently the available mnpower, plant and materials. Generally,
little or no additiomal investment is required for their implementation, but their

|
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cugzulative effects can result ina considerable increase in labour productivity and
an improvement in the quality of construction. All propossls for rationalized
methods must be carefully evaluated to ensure that real benefits will result from
their production. To be effective, they must be implemented as widely as possible
throughout the industry. To ensure proper evaluation and full implementation, &
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 jndustrialization of such operations.
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 replaczd by machines of various types.

Table 4
Regiacement of human labour by machines
“Types of machine Labourers replaced

Excavators 0,15 - 3 m3 20 - 160
Motorscrapers from 6 m) 50 - 120
wozers from 80 H.P. 70 - 90
Motorgraders 5C - 120 H.P. 30 - 50
Machines for earth compaction

L « 25 metric tons 4 20 - S0
Building cranes 30 - &C metric ton-metres 30 - Lo
Cumpcars 3 - 5 m} 20 - 30
Motorcranes 5 metric tons 10 - 20
Mixers 25C - 750 litres 5« 20
Conveyors 4 - 15 m 3. 5

With the use of a greater number and range of wachines on a project, the total of
unekilled lavour required for the same cutput 1s reduced but the demand for skilled

men to operate ani maintain the machines is increased. This could be a problem in

developing countries, and must be taken intc consideration.
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36. Conditions for the introduction of mechanization are more favourable in casges
where wage: . o high in comparison with the cost of machines. Wher: this ratio is
reversed, as is cften 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 so low that even mrinor
improvements in tools, organization, supervision, ete., can yield rem:rkable results
and can move congiderably upwards the threshold of labour's competi“iveness with
heavy plant and mchinery.l Another factor to be considered in unv proposal for
mechanization is whether the heavy plant and machinery required must be imported,
and the consequent strain this may place on foreign currency resources. Conditions
may change very rapidly, however, and it is hecessary to plan the techniecal
development of construction vithin the ‘ramework of both the existing situation and
the long-term plans for the entire naticnal economy.

37. The assembly of buildings from fac. >ry-mage components is the most effective
method for industrialization of corstruccion. It divides the process of construction
into two phases: the productién Ci components in permanent workshops, and their
assembly on the site. Cperations that are transferred froa site to factory are then
more czaiilv == °.3ted to the application of industrial methods which are
~ha-acterized by high labour productivity. 1In addition, production is no longer
insluenced by weather conditions and the work force involved enjoys vorking
conditions similar to those pertaining in other industrial branches; this reduces
turnover of labour and assists in the creation of permanent working groups. Apart
from the labour employed for plant maintenance, the level of skill and of
qualifications required of the workers is generally lower than is required for the
same operation on site. The assembly of buildings from prefabricated components
takes less time than traditional site operations and is not influenced by weather to
the same extent. However, before this method of construction can be employed,
certain conditions must be fulfilled, the most important of which are capital
investaent in buildings and plant for precasting works, ensuring continuing sale for
their products, and standardizing the requirtments imposed on buildings. It is
alvays advisable, therefore, to consider carefully vhether it may be more convenient,
at least for the time being, to use site prefabrication, vhich does not raise such
serious implications and which my still improve productivity considerably.

—————

19/ Ibia.
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38, Analyses revesl that in countries vhich have amassed some experience vith
industrial methods of production and assembly of prefabricated coaponents, the
over-all cost of prefabricated buildings is lower than that of conventional
buildings by about 10 to 15 per cent.-zg/ In countries vhere the production of
components is undertaken only on 8 small scale, and especially vhere conventiomal
constraction methods are well organized and rationalized, costs are generally higher
than for traditional building. The use of industrial methods results in' far greater
savings in labour requirements and construction time then in construction costs,
mainly for the reason that their use is necessarily limited to certain areas of the
entire production process. Cost studies show that the present-day level of
industrial production in the building sector has a considerable potential for
further savings. It is highly probable that further technical development,
particularly in mechanization and automation, as well an the consistent application
of modern organization methods used in industrial production, will lead to

addi :ionmal substantial economies.

39. An important problem in the further development of industrialized building is
the determination of the optimum capacity of a factory to produce building componen
While an increase in production capacity will reduce voth the initial and productio
unit costs, it usually vill also increase the area which the factory supplies and
thereby vill increase the cost of transporting components to various sites. In
considering the expansion of a plant, the net effect of the unit cost savings that
will be realized from the proposed increase in factory capacity, and the increase |
average transport costs, must be taken into account. In areas where construction
requiresents are concentrated, larger precasting plants will be Justified than in

L

the case of regions where construction activities are dispersed over a large area.’

Design, s

tandardization and uce of mathematical methods and eoggtorn

4O. Design and standardization form an isportant part of the preparation for
construction, both in developed and developing countries, and influence not only t

20/ Bef. Nos. 10 and 1i.

g_y Ref. No. 12. For more information, see also part I, chapter IV, "Developmen!
of the Pullding Materials and Components Sector".
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quality but also the method of construction, the Productivity of labour, and
construction costs. Design and standardization can be used, therefore, to assist in
the industrialization of construction. On the other hand, the contemporary state of
construction saterials,and technology determines, to a considerable extent, the
level of standardization and design that is ponible.—eg/

bl. 1In addition to standards for building materials, products and processes,
standards for dimensional (lodullr) co-ordination are extremely important since they
are necessary for the application of assembly methods to construction and for the
use of industrial products, particularly building components. From the viewpoint of
international trade in building mterials and comgonents (and machinery for their
production), it is essential that the basis for standardization and particularly for
modular co-ordination, be accepted internationally. This is not the case at present,
and countries vhich import most of their building components or plents often
encounter difficulties as a result of the differing tases for standardization that
apply in the exporting countrieu.gz/ For this reason, international unification of
stardardization and standards, particularly those concerned with the dimensions and
quality of products, should be encouraged. Agreements and contracts concluded in
the field of foreign trade can be used to further this aim. International
unification of the principles of standardization is very important for developing
countries and should be supported by all possible meens. There are some real
obstacles to achievement of this desirable goal but as a first step it may be
possible to agree on certain selected dimensions or important physical
characteristics for the more commonly used building products.

k2. Another field for standardization that can considerably influence the quality
of design concerns the functional requirements imposed on buildings. For various
types of buildings, such items as permissible loading, requirements for thermal
insulation, sound insulation and fire resistance, room dimensions and ceiling
heights, etc., should be standardiged. The quality of these standards considerably
influences the physical and cultural quality of the living enviromment created by the
buildings in question. Non-uniformity and lack of co-ordination of there standards,

.2_€/ 220 cit.
23/ BRef. No. 13.
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particularly if they vere formulated without considering the need also to unify
building components and products, can considerably retard the process of
standardization, and consequently the industrislization of construction. Developing
countries that are only beginning to issue standards, bullding regulations and
by-lavs should prepare them from the start in such a way as to ensure a high
standard of building and town development, and to allov readily for the introduction
of more highly productive and economical methods of construction. These two aims
are not contradictory and, if given full consideration, both can be satisfied.

43, A highly effective means of rationalizing the industry is the use of typified
(model) designs. These should be used to improve the functional quality of
buildings, as well as to 1ncreue_the productivity of the construction industry.
Provided that sound principles of architectural and town-planning design are
maintained, the use of typified designs can benefit both the client and the
contractor, and can result in considersble economies and improvement in the quality
of comstruction. To obtain full benefits from this measure, the public or private
clients, together with the construction industry, must agree on the most suitable
designs and then subject them to repetitive use. In some countries, typified
designs are videly used and they help to increase the efficiency of the comstruction
industry. However, care must be exercised to ensure that their use does not hrve a
harmful effect on the quality of architectural and town-planning design. At tines,
the use of typified designs is improperly understood by architects and investors,
and this can impede technical progress and lover the productivity of the
construction industry.

L. It may be advantageous to entrust the development of typified designs to design
firms or institutions that are vell provided vith qualified personnel, experienced
in designing the type of building concerned. They must work in close co-operation
with the firms that will undertake construction to these designs, as vell as vith
the firms that vill supply the building materials and components.

45. When typified designs are considered, they should be evaluated in terms of
their ultimete social and cultural impact as well as in economic terms. large-scale
construction of identical buildings, however high their quality, will not
necessarily satisfy all of the various functional or town-planning requirements.
The selection of buildings to be typified, and their design, should confora to the
architectural design of larger town-planning units.




ID/CONF.1/2k
English
Page 27

L6. The development of industrial methods, the increasing cepacity of the
construction industry, the size 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
enadble 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 irecent 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 s in town and
country planning, design of buildings and the calculation of complex structures.

47. 1In 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 computer: 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, devcloant and technical information

LB. 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 prefabrication, 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 ycars, is
required for technical development, standardization and building workshops to
produce components, before actual construction is started on an industriasl busis.
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50, New methods of construction often require the development of nev materials and
components and conversely, the development of nev materials requires new construction
methods. Therefore, it is desirable that technical information in both fields be
co-ordinated and disseninnted.g&/

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
{nstitutions 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, vhile two :eﬁnrtto organizations exist for technical
informetion and standardization purposes. '

52, In countries vhere industrial development is just starting it is preferable to
set up only one central authority, to be reoponiibia for promoting technical
development in the building industry. Concentration of all development activities
in a single institution will help to eliminate duplication and will meke the maximum
use of the qualified staff available. Its functions would include evaluation of the
experience of other countries for application in the home country, arrangemeants for
training courses and experimental construction, and dissemination of technicul
literature. It should also prepere basic data, from avuilable informetion
(supplemented by its own research, vhere necessary), to establish standards for
building products, construction methods and functional requirements, and it should
co-operate in the development of typified designs.

53, At a later stage, vhen more people have been trained, standardization can be
geparated 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 is advisable that this function
for the whole field of construction should be retained under a single euthority,
either as part of a research or development institution or separate from it.




ID/CONF. 1/24
English
Page 29

Education and trsinin; for the construction mdmm

54, The first step to be taken before embarking on any professional training
programme is to determine the probable requirements for individual professions. I
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 administrative
employees have a university education.

n

Table 5
Batio of technical and administrative loyees to
Bveden 23.5% (1960)
Germany, Eastern 22.5% (1963)
Poland ‘ 21.0% (1964)
Borvay 20.0% (1960)
Netherlands 20.0% (1960)
Czechoslovakia 18.2¢ (1964)
Austria 12.0% (1951)
Germany, Federal Republic of 18.0% (1950)
United Kingdom 18.0% (1951)
Rungary 17.0% (1964)
Soviet Union 15.0% (1964)
United Btates 14,08 (1962)

These ratios are increasing since further industrialization requires additions to
the nusber, and improvement in the qQuality, of technical and administrative
employees. Purthermore, in developed countries, the number of apprentices normally
constitutes about 5 to 10 per cent of the construction labour force, while the total

number of skilled workers is about 50 per cent of the total labour force s 88 the
following table shows.
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Table 6
Breakdown by trade of construction workers in gselected countries
(as Erccnﬁge of total)
United German Fed. Nether- Czecho-
States Republic Sweden lands slovakia
1960 1963 1960 1962 1962
Out of total (skilled
vorkers
Masons bl 20.7 - 16.8 18.1
Clrp@n“!'s 1905 708 - 2007 6.0
Concl‘ﬁtor! 009 106 - 6." 5.5
Electricians 8.0 - 6.5 - -
Operators of earth- .
moving machines b7 - | - - -
Painters 8.8 6.7 9.1 5¢5 7.2
ler. 705 - 805 - hoh
Operators of cranes 3.0 7.0 T - -
Unskilled Labourers 17.b4 35¢3 23.1 - 29.4
Others ) 25.1 20.6 ' 23.5 20.0 22.9

With industrialization, these ratios undergo changes, and the breakdown of the labo
force into the various trades also changes: the ratio of masons and concrete worke:
decreases, vhile the ratio of machine operators, plumbers, etc., increases. *

55. In developing countries, the shortage of qualified personnel and skilled labou
is so great that a considerable period of time will be required before the situatio
can be improved. The fact that working conditions on & construction site are
generally not as f;vourable as in other industrial branches, coupled with the fact
that construction employment at a particular site is only temporary, results in mar
conetruction workers leaving the industry. Recruitment and training of greater
numbers are therefore required to allow for this wastage. Often, most of the worke
enlisted by the construction industry are illiterate and in such circumstances,
object-teaching on the site is the most suitable educational method to employ for
short-term results. Despite the fact that special training for instructors is

required, positive results have been achieved in a number of countries by that
means -‘22/

25/ Ref. No. 3.
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56. A large part of the construction labour force in developing countries,
especially 1 rural areas, is employed by small locel firms, which are not
accustomed to operating within the standard technical and administrative f'ramework
that exists in dcveloped countries. If a number of smail firms are concentratod
together on one project, it is possible to train the foremen gradually in the use of
simple, rationalized construction methods, as well 1s in the use of 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 a 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 chould u:c simple methods
in arranging for construction work to be carried out. The departments should only
introduce modern contractual procedures gradually, as experience in tneir use is
built up.

Recommendations

57. The scope and relevance Jf the problems involved in this study make it
necessary to :- oct the problems of basic importance in order to formulate
remmendations 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 « 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 programme of public investment (dams, irrigation schemes, transport structures,
large industrial and residential projects, etc.) on the basis of long-term economic
plans. Such a programme should be substantiated by plans in physical terms for the
important development regions of the country. These plans should then be used as
the basis for concentration and co-ordination of investment in such a vay as to
ensure the continuing and concentrated activity of the building industry. Over the
years, the long-term plans can be elaborated in @reater detail and can be modified,
vhere 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 capecity 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 lave and regulations, including those

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

(¢) Collection and dissemination of statistical information on the industry.
60. Before starting the industrialization of comstruction, 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. As a first step, it is necessary to rationaslize 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 vwide range of
construction activities in which a close examination will bring fruitful results,
such as jmprcvements in construction technology, development of simpler machines and
improvements in machines already in use, and establishment of temporary site plants
to‘ produce simple building coﬁ)onents. 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 tc ensure that the construction industry has the meens and capacity to carry

cut the development plans. Before such investments are made, however, at least two
or three altcrnative 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 Yersus home manufacture of materials, a certain technology for construction
or building materials Vversus another technology, and so on. The task of preparing
and evaluating such plans is a complex and difficalt one » and the possible high cost
of a wrong decision should be fully realized.

63. When machines are being purchased, it must be borne in mind that they will
require repair and maintenance; this will be much more difficult and expensive if
different makes of machines are used for the same purpose. Repair shops that are
wvell stocked with spare parts and equipped for at least minimum repairs, will be
required. Defects in this service may reduce considerably the advantages to be
gained from mechanization.

64. For developing countries at the initial stage of building industrialization, it
is generally advantageous to have temporary or permanent Plants for prefabricated
building components established as part of individual building corporations. In
countries where some experience in this field has been acquired, and where building
activities are already concentrated to a degree, it is preferable to encourage the
establishment of seperate corporations for building components production. At first,
these corporations By manufacture a fairly wide assortment of Products, but a
gradual specialization should be Tostered. In either case, nev precasting piantsg,
even of a temporary nature, should be located with due regard to both the present
and expected future centre of building activities. In this way, the transition to
higher forms of industrial Production can be effected more efficiently. Ir suitably
located, even small temporary-site plants can eventually develop into large
independent works, capable of supplying specialized products to building sites over
a wvide area.

65. Lack of uniformity in standardization and modular (dimensional) co-or&ination,
both at the national and the international level, inhibits the development of the
construction industry and reduces its productivity. pFor pProgress to be made, it is
essential that the quality and dimensions of commonly used building meterials and
components be standardized at the national level. Standardization is very desirable
also at the international level, particularly the regional level, so that building
mterials can be imported and used by the home industry without the difficulties
involved in the use, on the same structure, of various materials which have been
standardized on different bases. International unification of standards and
standardization should therefore be supported to the fullest possible extent.
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66. The vider use of typified (model) designs may improve the functional quality of
buildings, as vell as the productivity and economy of the construction industry. It
1s in the interest of Covernments to entrust the development of typified designs only
to fully qualified design firms or institutes, and to provide mmterial support

to thes.

67. Co-operstion among the smmller investors (private or pudblic) in obtaining and
using suitable typified desigms should be encouraged. If this work is arranged in
co-ordination with the qualified design organizations and contracting firms, it may
profit all concerned. The stronger investor organizations are likely to be better
equipped and able to formulate the functional requirements of tuildings. This may
also result in a wmore rational concentration and more economic use of investments.
68. To develop the use of mathematical methods and computers (which are becoming
incressingly helpful to the comstruction industry), and to train specislists in this
field, Governments should organise committees or entrust these tasks to appropriate
research or design institutes. : ,

69. Governments should be assisted by sppropriate research or development
institutions in formulating policies for the technical development of, and investment
in, the construction industry.

70. In developing countries, particularly if industrialisation is just starting and
1f qualified personnel is scarce, the establishment of one centrsl institution seems
to be the best solution. It should be responsible for collecting, evaluating and
dissemimating technical information (vhich may be supplemented, if necessary, by
data obtained through its own research programme, and for prepering bdbuilding
standards.

Tl. At a later stage, vhen industrialisation is more advanced, it will be posseidle
and perhaps advantageous to divide the research and development services between
two or more organitations.

T2. The lack of qualified personnel and skilled labour is ons of the main obstacles
impeding progress in the comstruction industry of developing countries. Therefore,
a progremme of education and training at all levels will comstitute, for a long tisc
to come, the most important part of any plan for technical development of the
construction industry.
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73. 1In addition to the traditional methods (schools), Governments should make use
of the less conventional forss of education, designed to meet the existing
conditions. Por example, object-teaching on o building site is an efficient
training method for illiterste labourers.

T4. The education and training programme should encompass at least some of the
largs number of small firms in rursl areas, as these firms are not generally
experienced in conventional design and contractusl procedures. Governments may
consider the joint esployment, on a suitadble project, of a certain number of such
fires, mmﬁrtomihumormitytotuinth- foremen gredually in the use
of more rational methods of construction, design, specifications, etc.
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Table B
Indices of empl nt in construction in selected
African countries, 1955~
Index 1958 = 100

_ Scope
Country 1958 1959 1960 1961 1962 1963 (thousands )
Cameroon 100 65 39 .6k 92 62 11.5
Gabon . 100 73 80 T2 96 92 3.8
Ghana 100 119 122 125 121 oo 50.7
Kenya 1C0 92 o7 84 37 5% 3h,
Nigeria 100 83 91 T2 81 .o 11,3
Sierra Leone 100 108 10% 134 122 135 345
Southern Rhodesia 100 92 89 70 58 49 3.4
Tanganyika 1C0 106 88 126 136 99 11.0
Uganda 1C0 87 80 11 7 60 3.0
United Arab Republic 100 99 86 90 85 . 79.0
Zambie 100 73 8 W ¥ 8 66,2

Source: Yearbook of Lebour Statistics, 196k, International Lebour Office.
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Table C
Development of size of building firms
Change of
average number Number of
Country of employees In the years firms In the ycar
United States 9.4-11.2 1953-62 473,000 firme 1962
Japan 6.7-10.4 1954-60 2ks,5c0 " 1962
Belgium 9.8-11.1 - 353-63 2h,015 " 1963
France 4,9-5,2 1958-62 252,549 " 196
Germany (Fed, Rep.) 8.9-13,2 1950-61 169,196 " 1961
Italy 12,5-11.3 1951-61 Rl uoy " 1961
Norway 11.5-9.5 1936-53 T, " 1953
Sw_den 8.3-8.9 1931-51 27,40 " 1951
United Kingdom 13.8-16. 4 1954 -58 95,629 " 1958
Yugoslavia 435,0-476.0 1958-62 669 cnterpriscs 196
16,4-25.9 1958-62 15,074 firms 1962

(inc. trades)

Scurce: National yearbooks; Statistical Yearbooks (United Nations);

Houeing in Afrjce (United Rations; 1965).
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Table D
hverage size of building enterprises in eastern European countries
Average number of
Country employees Number of enterprises
USSR 64l 10,676
Hungary 3,030 117
Germany, Eastern 1,175 257
Bulgariu 3,200 45
Poland 622 : 1,204
Romania 4,550 110
Czechoslovakia 1,705 262
Iable B
Concentration of building production

United States 1.7 per cent firms carry out 80 per cent of production
Uﬂited Kingdm 1.9 il ” i n " 58.3 1" L, ] L, ] n
Germany (Fed.Rep,) 4.8 " " " w w58 " " " "
cm 6.0 L " ”n " " u7.6 " " ” n
France hyo " " " " " 700 " " " "
Swden 0.01 L " ”" " " 2"'.7 i " " "
IVOl'y Cmat 30.0 " L 1} " " m.o ” ” ” n

Source: National yearbooks; W (United Nations,
Housing in Africa (United Nations, 1965).
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Relationship between Lie annual rate of

growth of par capits gross doniestic
product and the share of construction
Graph A in grees domestic fixed capital formatior
(1960-1963)
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Graph B
10

Relstionship between the anmual vate

of growsh of par capiia gross demestic
product and the share of construction
in grees domestic fixed capital formation

(1965-1963)

Assenl ram of growh
of por cagin GDP

(1988-1963)
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Reiationship between
the snnual rates of
geowth of value

added by construction
2.0 and gruss domestic
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Figure A

Schema of the economic components of tetal construction output
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