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THE FORMATION OF AN EFFECTIVE CONSTRUCT 1ON
INDUSTRY SECTOR IN DEVELOPING COUNTRIES

General description of the socio-economic conditions in
developing countries.

Before commencing any discussion concerning the establish-
ment of an effective construction industry sector in
developing countries, some consideration should be given
to the background against which this process has to take
place. This approach is justified by the relatively
important role the construction industry plays within the
economy of & country, with the capital formation in con-
struction accounting for up to 16% of Gross Domestic Pro-
duct and up to 60% of all fixed capital formation.

Another motive for the initial review of the general back-
ground is given by the close interrelation existing
between the level of social well-being and between the
provision of one of the construction industry's most
important goods, namely the housing. It is therefore
obvious that the general development of a country cannot
be separated from the ddvance of its construction industry
sector and vice versa. An attempt to view first some
eminent features oi the whole socis-economic background in
the developing countries will provide us with a better
comprehension of two important points: One, the outside
conditions and their influences on any possible develop-
ment of the construction industry; two, the eventual con-
sequences of the courses of action, taken within the con-
struction sector, to the nation's economic system and
social well-being,




To begin with, the most significant characteristic of an
underdeveloped country, which also serves usually as a
criteria to distinguish it from the developed countries,
is the low level of per capita income which is usually
further decreased by a high birth rate of the population.
Another typical feature, often quoted in conjunction with
the previous one, is the relatively large share of G.N.P.
produced by the agricultural sector. However, as there
are some developed countries, such as Denmark, Australia,
New lealand and Netherlands, which have also a fairly
high proportion of agricultural activity, the blame for
the population's insufficient income level cannot be put
straightforward on the prevailing type of occupation.
Rather, a common cause of these phenomena should be
isolated, with all the clues directing to the qualitative
inadequacy of the human resources as one of the main
roots of the evil.

Adopting freely part of the ideas expressed by Prof.
Yagdish Bhagwati in his "Economics of Underdeveloped
Countries", this qualitative inadequacy is manifested
mainly as the lack of certain attributes. Two of these,
considered to be dominant, :hsll bc mentioned here:

1. Availadbility of skiiled operative and managerial
manpower;

2. Existence of a sound public administration system.

The shortage of skilled manpower being usually only a
symptom of a more general deficiency of education and

the overconcentration of the active population in the
agricultural sector, based on inefficient, traditional
production methods, requiring only a low degree of skill,
are obviously two sides of the same coin, as the condi-
tions of rural life and work do not offer much possibilities




for the development of managerial or operative skill.
Neither does the low iuncome level of the mostly rural
population allow any capitel formation, necessary for

a substantial development of secondary economic infra-
structure, i.c., manufacturing industries, construction
enterprises and basic facilities.

The shortcomings of the second type, i.e., public admin-
istration deficiencies, are also a serious impediment to
the development progress. Maladministration, be it at
the central, regional, or local level, may be found also
in countries wu.ch already possess human resources of
adequate quslity. 1In such cases, its negative effects
are even more perceptible, whereas in other developing
countries they are mostly secondary to the more serious
problems arising from the low educational level of the
population. The most common symptoms of public adminis-
tration deficiencies are economic (and at times even
political) instability, proliferating bureaucracy, and
corrupt practices. There is no need to explain the nega-
tive effects of these phenomena on the sound development
of the various sectors of economic activity. The con-
struction sector is, by its nature, subject to inherent
fluctuations of volume, due to the seasons of the year,
and to the fact that construction activities are moving
from one project to another, with a decreased intensity
of work at the beginning and completion of the job. It
is therefore obvious that construction is particularly
prome to suffer if these irregularities are joined by the
instability and unpredictability of the whole economic
and political environment.

Concluding this introduction, the main task of development
can be defined as the concentration of all the necessary
efforts to break the vicious circle of poverty-ignorance-




high birth rates by creating new employment opportunities
in industrial production, construction and services and
by providing the suitable climate for this process by
establishing a sound and efficient public administration
system. The generation o7 rew working places obviously
requires also capital investments, coming mostly from
international sources, as the domestic possibilities are
rather limited and in any case a great part of these
investments must be made in foreign currency which tends
to be scarce in many developing countries. Under these
conditions, the degree of resource utilization merits
Supreme attention. The examples of misallocation and
Poor utilization of resources, witnessed in some develop-
ing countries, lead often to superflous investments that
could be diverted to a more productive purpose. This is
a8 point that is too often overlooked, and it hardly needs
to be said that the construction sector is no exception
to this rule.

Housing and other construction nee in developi u ies

After having reviewed the most characteristic socio-
economic features of a developing country, the next step
should be in identifying the needs that are to be satis-
fied in this environment by the construction sector,

The most important share of construction industry's out-

put lays without doubt in the provision of housing. This
importance is not only quantitative, with the proportion

of dwellings constituting up to 50% of the total construc-
tion output, (in Argentina and Israel, during some of the
recent years, this share has been recorded to exceed 60%),
but also qualitative, with the standard of the population's
housing being one of the main Components of a nation's 6

welfare.




In many developing countries, the problem of Providing adequate
dwellings becomes especially complirated by the flux of the
population from the¢ poverty-ste:cken fural areas to the great
cities, attiacted by better oppoertunities for cmployment, The
conseéquence of suci population redistribution, getting out of
control, is the proliferation of inprovised shantv towns. It
is important to mention that in many casce the newcomers have
left behind then dwelling corditions that are, 4t least in cer-
tain respects, superior to those of the overcrowded shack
quarters. This is true in particular if the population-density
criteria is applied. The scarcity and high cost of land in the
urban area force the people coming from outwards, without any
financial means, to occupy confined pieces of ground, mostly
with an inferior location. It often happens that the location
conditions are so bad (e.g., areas prone to suffer by seasonal
floods) that no other use ¢f the land has been made, before the
shanty town began to grow there.

In order to avoid, or at least minimize the possibility of
these situations, the development scheme should contain pro-
visions for a decentralization of the newly established indus-
tries and facilities, to prevent an overconcentration of the
population in a small numbef\of urban centers. The advantages
of pursuing such a policy are manifold: First, there is a

more rational use of land, sparing the scarce reserves in the
densely occupied township zounes. Second, with a greater part
of the population remaining in its original rural environaent,
a8 higher degree of utilization of the existing stock of housing
is achieved. Third, in the rural areas, where the sense of
belonging to the community is much stroﬁger, the implementation
of self-aid housing schemes is much more feasible, than in the
big cities, with an atmosphere of mutual alienation. All the
advantages mentioncd represent a considerable saving of
resources and efforts that cun be ut.lized for other purposes,




dedicated to the luprovement of general welfare, The UN Com-
mittee for Developmeint “lamiing urderlined the importance of
this approach in the iollowing statement:

"Improvement in heveing apd commemite facilities should
be sought partly in the establishmnent of new townships
at some distance away from thc biggest centers of popu-
lation, =0 us to hol® =4 Suatlinuation of urban agglom-
eration. The ncw townships should at the same time be
limited with planned industrial development. Low cost
housing can be intensified through the exploitation of
~ocal materials and the use of labor-intensive techniques,
often or a self-help basis - thereby contributing to
employment as well."

The need to pursue a policy of urban decentralization becomes
also obvious if the forecasts of the world population's growth
and distribution for the rest of the century are considered
(see Fig.1),
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The diagram shows that tie proportion of urban population in
developing countries within the world total will raise to 31%
towards the end of the century, neirly doubling itself during
a period of thre: decades. Unless no adequate steps directed
towards a better territorial distr’bution of population will
be taken in these countries, such a perspective might be
quite menacing, considering the misery already existent in
some of the overcrowded urban :ircas,

A decentralization of the population and of the developing
industries and facilities poses similar requirements to the
construction enterprises and building materials industries,

Jointly with the setting up of new manufacturing plants,
power stations and other economic projects undertaken ain the
various territorial locations of a developing country, provi-
sion should be made also to secure, within each region, the
parallel development of a construction sector infrastructure
which will be required to support all these activities. This
implies a financial and administrative aid to the establish-
ment and growtii of construction enterprises and certain bu;ld-
ing materials industries on a regional scale, rather than
favoring solely the evolvement of large construction industry
firms operating mainly in central urban areas.

When calculating the housing needs, an account should be
taken of the manifold variety of soluticns that can, or
rather ought to be applied, to the various tyres of circum-
stances under which the housing problem is posed. This view
is expounded by the fullowing quotation from the UN ECLA pub-
lication "Social Change and Social Developmeut Policy in
Latin America":

"The housing programmer has ac hand a wider range of

optional or complementary techniques for improvement
of the housing situation.....Construction of jow-cost




housing for sale or rental as a public service is only
one of these. Other measures include arrangements for
low-cost credits....., material and technical aid for
families undertaking self-help construction; rationali-
zation of the construction and building materials indus-
tries; favourabie terms tor imports ot building material
and machinery, ctc, At the same time resources can be
channeled into improvements in the quality of the exist-
ing stock of housing, arresting deterioration, and even
making the improvised shanty-towns more habitable."

This aspect Clearly has to be taken in account also when
planning the development of the nation's construction indus-
try sector. This could mean for example the establishment of
small building maintenance enterprises, the establishment of
auxiliary home-industries for provision of inexpensive local
materials, etc.

One further fact concerning housing which must be taken into
consideration as influencing the construction sector is the
necessity to provide with the housing a complementary infra-
structure of basic functional services and of social and com-
munity equipment. This implies the requirement that the
development of civil work enterprises capable of performing
these tasks should keep pace with the development of enter-
prises devoted solely to housing construction.

Considering tho non-housing needs for construction in a devel-
oping country, the accomplishment of the various industrial
and other projects aimed at the promotion of the nation's
economy poses also a problem. These projects usually possess
a degree of complexity and technological refinement, requiring
a level of know-how in design and execution which is not
always available in the country. Hence, in some of the devel-
oping states, there is a necessity to hire the services of
foreign firms to meet these tasks. This, of course, means a
waste of employment opportunities for the local working force
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- if they would PUsSsess tig necessary shille, tiey would have
occupied the jobs h:ld Wy tie fore i gaer ., theret, delreasing
the size of unemployed iabor. Unless there s 4 #0ssibility
of obtaininy the aic¢ o, intcrnational 2Tgan1 at.ions, this
also means a cons.drrihle expenditiure of torcign currengy,
which is usudily scarce ia many developing -Juntr.es, being
required 1or a host of other purpeses.  Lven if for a certain
period thc employment of forcign firms ;- indispensable, a
provision should be made for the educatior and training of
local personnel, for a yradual taking over ot the tasks han-
dled by the alien staff. 2 certain way to achieve this end
is to include in the contracts of the foreign firms clauses,
obliging them to provide the upbringing of a certain amount
of local personnel.

Another important point deserving attention is the erection
of buildings for public administration. Although nobody
denies the importance of in appropriate lodging for these
institutions, in some countries, the lavishness characteriz-
ing their exterior appcurance borders on squandermania. Upon
seeing the monumental facades covered with marble or other
expensive decoration, one cannot help asking how many addi-
tional dwellings for shanty townr inhabitants conld have been
built, or how many new permanent job opportunities could have
been created with a morc austere handling of the national
funds.

Another important service to be rendered by the construction
sector is the maintenance of the existing stock of buildings
and other civil enginecring structures. As the UNIDO Mono-
graph No. 2 on Industrialisation of Developing Countries
(dedicated to construction industry) points out, the share
of maintenance in the total construction output, of a typical
developing country, is only 13.9%, as compared to the share




of maintenance in 4 Whaal develeped country, where it
amounts up to 33.7%. ‘ne o' the reacens ior this difference
1s obviou:ly the fact that the stoch of existing objects
requiring maintenance in the developing countries is rela-
tively small, compared to the volume of new construction,
However, a. th. cam- UNIDN ““nogriyh mentions, there is an
additional reason: '"The lower standard of maintenance toler-
ated in developing countries for a large part of the stock
also serves to diminish the proportion of work in this cate-
gory.” The lack of mindedness for this type of activities
obviously means a waste of resources and a commitment to
extra spending on repairs in the future. Any contemplations
concerning the formation of an effective construction sector
in developing countries should, therefore, also take in

a&ccount the establishnment of organizational tools for mainte-
nance works,

Ultimately, the decision makers @t the national level should
bear in aind, while planning the size and composition of the
construction industry's output, that a close dependency exists
between the happenings within this sector and between the
course of ovents befalling the country's economy as a whols.

A relatively small but sudden d creasc of the cinstruction
activity's volume Ray Create a ruset of the total economy, or,
in an adverse case, the improvisation of massive housing pro-
grammes beyond the capacity of available Tesources may result
in a serious shortage of building materials and labor, and a
raise im the cost of land and construction. The construction
sector should be, therefore, always viewed as a part of the
whole national ecomomic system, taking in account sl} the
manifold relations exisiing between doth.
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Creatirg A cairve ol avialed manpower.

The linko, exinting Detween the 1aw | vl ot per-capita
lncome i1n dcveioping corntries, signityinp the inferior
procuctivit: i lubetr anld botweet tue lack 0. sufticiently
skilled and educated manpower, have already neen mentioned.
Although an incremeat of cdpital rvestments can also
effect a raise in the cutpnt per urat ot labur, 1t s
obviously better 1f .ucn a rarse is achieved by elevating
the qualifications ci ke persunncl.  in this manner, the
necessary investments - mostly in tore:.n currency - are
reduced, not to wertion the fact that the introduction of
capital-intensive production methods requires, as a condi-
tion sine qua nen, quite a hign competency level of per-
formance in the various operative, technical and managerial
tasks within the construction sector.

The trades and professions active in the construction sece
tor are manifold, ranging from the various types of crafts-
men at the building site, to the cngincers, architects and
managers in the offices, whe plan, organize and direct the
whole construction procces. This picture is further compli-
cated by _he fact that person ., having the sime background
of professionai training, may be active within different
functional sectors of the industry (e.g., the same civil
engineering graduate may he employed 1n structural design

a3 well as in work inspoction, or project management),

Such further specialization may require supplementary skills,
which are in many cascs acquired solely by experience, due
to *he fact that the basic professional training is oriented
Rainly towards the fuifillment of only one function (e.g.,
civil engineers, whose education is mainly directed towards
preparing them for work as structural designers). This
might be justifiable if the quuntitative requirements for




the other functicns ¢¢ not demond +the introduction of spe-
cialized curricula for professional education. However, in
RMany countries, cspecialiy in the developcd ones, this ori-
entation of preferiisng]l ~f atian tevarde g limited number
of ends is mercly a result of frozen traditional concepts,
originsting irom times wien the otuer functions requiring
atte.tion were not yet fully recognized. In the developing
countries, the advantage of a fresh start, unhampered by
considerations belonging to the past, can be helpful in
establishing a system of professional education which is
better adapted to meet the manifold requirements for skills
existing in the construction sector.

The setting up of a prof{essional education system, should

be based on thorough planninyg, taking into account the
country's needs for construction, as well as all the other
important factors, related to the socio-economic background
of the development process. The plan i1tself should be pain-
stakingly claborated, including mainly the following details:

(a) Quantitative requirements for manpower, distributed
according to profession, function anc sector within
the construction industry system.

(b) The areas of knuwledge ar. skill aeeded by each of
the categories, with an indication of the extent of
training required.

(c) Proposals concerning the methods of schooling and
training, with a 1ist of suitable institutions. If
hecessary, suggestions for the establishment of new
instruction facilities should also be included.

Due to the fact that s long time elapses between the com-
mencesent of the future empicyee's training, and between
the stage at which his skills are fully developed, the
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plans concerning profecrional ecducation “hould extend sev-
eral years - possibly even a Jecade - into the future.

Here an objection cuuld oc voiced that a detailed long
range plan might be verv susceptible to the various changes
occurring in the construction industry and its environment,
making frequent periodical revisions and updatings indis-
pensable. 1t seenms, however, preferable to be preparcd to
meet such changes with a program that can serve at least as
a base for decision making, rather than facing the possible
rapid developments empty handed, having to resort to impro-
visations only as responses to new unforeseen situations.

One of the important functions within the whole construc-
tion industry system is the occupation of a general fore-
man. Whether, next in command to the sitc manager on big-
8T projects, or handling smaller jobs alone, it is he who
is responsible for the translation of the design described
on paper, into facts made of concrete, stcel, bricks, or
stone. Surprisingly enough, many countries have not yet
realized the importance of methodically organized training
for this occupation and thus this position is usually held
by experienced skilled lahorers, possessing also some lead-
ership ab.lities, but practicclly without any formal profes-
sional education.

In Israel, the training of the foremen has been delegated
since 1970 to the Institute for Training and Productivity
in Building. The Institute, jointly with the Building
Department of the Israeli Institute of Productivity, pre-
pared a curriculum of a training course divided into three
stages, cach stage lasting one year, with lectures given
twice a week, every session being three hours long. An
alternative curriculunm exists, divided in two stages only
with a more condensed form of study, the total number of
learning hours for each subject being the same.




The subjects taugh® .o the corrsc are detarled in the follow-
ing Table 1 (accord:ng te the curriculum consisting of three
stages):

Table !: lurrviculum for Foremen as proposed for
the isruseli Construction Industry.

E::g:it Subject Name W‘%ﬁ—?;x:ﬂ
1 Applied arithmotic,
geometry & mechauics 51 30 - 90
bl Physics (other than
nechanics) 9 - - 9
3 Slide rule - 15 - 15
Thoory of edifices 33 - - 33
S Dravings and building
detaiis 30 - - 30
6 Site planning and
organization 36 - - 36
7 Planning and scheduling
of work exccution - 36 ’ 43
S Stability of structures - 30 30 60
9 Puilding mate:ials 18 21 . 39
10 Accident pravention 30 30 26 86
11 Plastcrang - ) - 6
12 rleor tiling - 6 - 6
13 Sanitary initallation - 6 - 6
14 Tlectricol ingtcit tign - 6 - é
1§ Painting - 6 - 6
1% Ironwork - 6 - 6
17 agrpentry & joinery - [} - 6
18 aulking - 6 - é
19 aterproofing of roofs - 6 - 6
20 Infrastructure developnent
orks - 6 - 6
' 21 revention of corrosion - 6 - 6




;
:
2

S

Table 1

coniinued.

o

3:&::‘ Subject Name ?%§§§£§%§¥2$§?§§; gg:gg
22 Ueatin; ard 4ir condition-
ing installitions - 6 - 6
23 Elevators - 6 - 6
24 Scaffoliing - 15 - 15
28 Equipment und tools 21 - 21 42
26 Contract documentation - - 21 21
27 O:.ntity surveying - - 60 60
by } Budgeting and pricing of
construction works - - 24 24
29 Building site adminis-
tration - - 12 12
30 Surveying on building site - - 39 39
31 Industrialized building - - 15 18
32 Personnel management 6 - - 6
33 Human relations 6 3 - 9
34 Labor laws and
380 |social rights 9 3| -] 12
36 Work study 15 - - ) § 1
37 Incentives application 6 - - 6
38 [First aid ' -1 18 -1 190
A} T.chnica} vocabulary - - 3 ¢
40 Suadries - - 6 6
TOTAL LEARNING HOURS Yk270 285 | 269 | 824

It 1s advisadble to develop similar curricula slso for the
other occupations within the construction industry, striv-
ing for a coordination between all the plans concerning
professional education, including possibly even syllabdi
which are prepared by technological colleges for the teach-
ing of engineers and architects.

In order to secure the

Cooperation and take into consideration the needs of all




the sectors, a pul'’¢ board wiith representatives of the
groups and organizicions involved should be set up for the
purposes of planniny uné impiementiny the cducational pro-
gramme.

An dupostaic wopece thae shoulu not be forgotten in con-
junction with the planning of professional education is

the nced tor upuating of knowledge. The well known truism
stating that a man's lcarning should continue during his
whole active lifetime holds also for the occupations
existing in thc construction cector. The necessity to keep
pace with tie frequent iatroduction of innovations,
requircs the establishment of a training system complemen-
tary to the basic cne, seiving as a medium for acquaintance
with new materials, equipment and methods. Even in a
developing country, where due to the abundance of labor and
shortage of capital the appcacance of new inventions is
scarce, the dissemination of knowledgc about innovations
existing in other places is still important, because changes
of condition at some future point in time may justify their
introduction.

Although the scope of this pa.er does not sl.ow an snumer-
tion of the various educational tools and torms of instruc-
tion which must be used in professional tra.ining for the
construction industry, there is one important medium for
the transmission of know-huw, Jdeserving special attention
- namely, special building sites used for dewmonstration,
traiming snd experimentations. Such cxcmplary sites could
provide excellent facilities for practical routine instruc-
tion, 8s well as for testing and display of new Rateriais,
michines und method under real worl conditions. Needless
to say, knowledge gained through perception in this manner,
by direct contact with tie subject, is the most effective,
Serving as an 1mporiant (ouplement to the cther media of
learrning.




The roles of design and production.

The contribution of design to the development process of

the constiiction sector is mosot significant. It is at the
design stage that decisions are made as to how materials
should be shaped and placed on the building site, in order
to satisfy the functional requirements. The qualities of
the production system within the construction sector depend,
therefore, to a great extent upon the existent characteris-
tics of the design function as a whole. A few lines on
drawing or a few words in the specifications' text, requir-
ing only several minutes to be put on the paper, may result
either in a considersbdle saving or in a waste of reserves and
means. Figure 2 shows how tne ratio between savings and
the efforts necessary to pProduce them decreases as the
realization of a project approaches completion, illustrat-
ing the benefits of promoting rational design.
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The decisions made at this stage determine also to a great
extent tnc degree of weli-being and satistaction sensed by
the user after the bu'lding ts romnleted and handed over to
hinm,

The nececsitvy far 3 thoroueh knnwledre of various local
conditions influencing tihe design, emerges as an almost
immediate consequence of the preceding statements. Infor-
mation about the materials ard the craftsmanships available,
8s well as facts pertaining to patterns of familisr and
social 1life, economic conditions, climate and other factors
sffecting user's requirements, all provide an important
contribution, leading to a more efficient design, matching
the local neods and possibilities. This point of view
explains also the successful results obtained st times by
the right combinrations of local building traditions with

8 sound kiowledge of modern comstruction technology and
architecturc. A creation of interdisciplinary teams of
specialists covering all the aspects worthy cf considera-
tion, provides a further guarantese o the suitability of
the design to society's requireacnts.

An spproach emphasizing the racussity of acqgaintance with
local comditions i. o ticasl, 1..vl, Cror inlispensable,
in projects concerning self-aid housing, where a maximum
satisfaction ot uemands wus. ve acluaeved in spite of com-
strasints dictated by shortage of means. In Argentina, the
staff of Centro Experimental de la Viviends Economica
(CEVE) of the Catholic University in Cordoba, developed in
1969, under the dircction of Prof. Horacio Berretta, a cea-
cept of dwolling unit that can be presented as an example
for this purpose (see Figures 3 to 7). The buildimg com-
sists of a kitchen and dining room, throe bedrooms snd a
bathroom with lavatory, and forms, together with a patio,




-

bl £ T NP, ]
B R R T -_ .
aibensnndie ] 1 STPN

f
L4
b~

f Lt S Mt ]

T e W e -

Wy
s.u--mﬂ-a”—m-au,ﬁr’,‘ y

!‘_Q
!9,’
(e
b
!
x Je-,
4 »
3.
4 Kot
R i

Figure 3.

Plan of protot
by Centro Expe
(CYVE) of the
Argentina,

ype of dwelling units developed
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Catholic University in Cordoba,




Figurs 4. 7The stagewise completion of
CEVS dwelling unit.
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Figure 5. Typicai jroupings of CEVE dwelling
units.
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Structural scheme of CEVE dvelling unit.

Figure 6.




Figure 7. Steps in tle crcction process of CEVE
dwelling vrit.




dl €30CL0ow ] Sdi17€e ¢ Vering Un area of drrTosamatoly 1]
SGHOTC necers. More than g third ot the area je left for
the sH70e of the patio, which ulso has d part covered by a
Projeciivl ol Lhe roor, provicing the necessa y ~hadow., A
POSS.DlLty exiLts to erect thoe house 1n twe stages, con-
struct.anf Jirst the dining room, kitchen, one bedroom, and
the bathroos with lavatorv, and adding the remiining two
bedrcoms later., 7Th.s construction is reiatively simple and
economical, based on precast wall panels that can be made
locally from bricks and a small quantity of concrete with
a few bars of rcinforcement. Tne panels are placed pair-
wise with a void for insulation between them. On top of
the structure, bent steel Protiles are used, to boar the
roof, covered by panels similar to those used for the walls.
¥ork consumption required by this type of house amounts to
about 160 mandays, making 1t possible for two adult persons
to ercct the building within a span of ten months, provided
that about two hours are worked daily and sevea hours on
weekends. Thanks to the closed unit formed by the dwelling
part and the patio, the houses can be arranged into various
clusters, while still allowing a considerable amount of
Privacy for the individual buildings within the group.

Any discussion concerning the functions of design and pro-
duction would not be cosplete without mentioning the divi-
sion existing between both tunctions in the construction
industry. The fact that the execution of the works and the
planning of the product are oftem entrusted each to a sepa-
rate body has been rightly considered as a hindrance to the
development of more effective ways for building. This
state of affairs, which is practically s traditional coatin-
uation of the distribution of tasks existing in Europe for
centuries, requires some modifications be made, especially
in the doveloping countries. The commissioning of projects




for execution inciusive of des<i.n might meain a considerable
improvement, 1t the scheme is correctly applied. This
approach obviously requires the claboration of detailed
specifications for funclional .onaicl:, the sotting up of
criteria, to measure the design's extent of meeting these
demands, and a caretul evaluacion of the submitted proposals.
It appears, morcover, that the efforts made in this direction
are worthwhile. In Argentina, for example, the "Project and
Price Competition with Price Ceilings'", initiated by the
Ministry of Social Welfare through the State Secretariat of
Housing and Banco Hipotecario Nacional, cnabled an effective
linkage of urbanistic and architectural design with contrac-
tors' considerations of execution and production. Under
this scheme, contractors are invited to compete in the sub-
mission of a proposal for the design and construction of
dwellings, which will include the complete infrastructure
of services, with expenditures not exceeding a set, limited
sun. In Israel, a similar course of action has been under-
taken by the Ministry of Housing. The Ministry issued
invitations for tenders to construct several projects, each
comprising about 300 to 600 dwelling units. The points of
competition were the price of construction and the mainte-
nance of an acceptable qualit; of design. It has been
observed, in both countries, that such an approach gives
rise to the promotion of more efficient building methods.

Standardization and dimensional coordination are also
factors belonging to the subjects related to connections
between design and production. There is no doubt nowadays
that there is indeed economic benefit to be derived by
applying these principles in construction. Unfortunately,
their application may be hindered by the fact that the
designers, on the one hand, will not specify standardized
components, if they are not available on the market, while,




on the other haad, +ne renulacturers wiil not produce some-
thing for vhicu these s w0 continuous demand. Such demand,
however, can oe creaced only by continuous appearance of
the product in :he design of .arious projects. This vicious
circle may be Droken by the introduction of laws and other
adminisivative messures, ensuring the mandatory use of
dimensional aorms, to Promote the production of standard-
ized building cumwonents. fuch a process might be facili-
tated in the developing countries by virtue of the fact
that the building raterials industries have not yet fully
evolved, and, in vicw of the absence of institutionalized
precedents in processing, one can more readily introduce
dimensional coordination and standardization than in the
a8lready establisked nanufacturing enterprises, where changes
require nore toil. it js advisable, therefore, to exert
all efforts towards the inculcation of standardization and
dimensionai coordination as soon as possible, with a broad
base encompassing even the design of self-aid housing and
other tvpes of consiruction which might still be far from
the industrialized way of building.

Procressi g cviaras dcvaloged status.

This section Attonpts to follow the evolvement of the con-
struction secto: within a dcveloping economy by describing
the most salient characteristics of this process, namely
the transit from a labor intensive to & more capital inten-
sive production and by outlining some considerations con-
cerning this progress.

There is obviously a multitude of possible technological
methods that can be used in order to satisfy a certain
amount of derands confronting the construction sector in a




country. tHowever, in snritc of the fact that all of them
may lead to the satisfaction of the same need, each method
requires different quantities of various resources. Figure
8 graphically represents the previous statement, with the
curve joining 411 the points representing the various possi-
ble quantitative combinations between resource A and
resourc? B, necessary to produce a constant amount of a
given utility. A curve of this type is named isoquant, due
to its aforesaid property.
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Suestatat.a, b o me air ¢ A and Capltol investaents
(for rachi-:vy cqguinment apd other lobor saving expend: -
tures) for rescuvic 3, the positior of the methods used by
the constvuciicn secidr i a UCye CplLag countyy will clearly
lay to the rognt of “nc 150¢uurt curve. 'lie question to be
angweraed aov 15, wheu anrd how <hould the position be shifted
to the left side of the curve representing the domain of
capital Jintonsive technologics

To answer thi: question, another concept shall be intre-
duced. As chere exists . certauin price for the utilization
of each type of resource, a group of parsllal curves cam be
drawn joining all the points representing the various possi-
ble quantitative c-wiinations hetveen rescurce A and resource
b and resulting in thes same amount ot expenditure. The taa-
gent point between onc ot these curves and the isoquant cor-
responds to the optimum technology, assuming that each quan-
titative combination of resources can be associated with s
cortain production mcthod. Any other point on the isoquant
vill obviously lay on a curve corresponding to a higher coa-
stant expenditure.

As the socio-economic backgrouad changes with the progress
of devclopment, the positign of this optimum also chaages.
The gredual absorption of manpowser by other economic activi-
ties, resulting in an increase of the relative price of
labor, changes the fo'n of the constant expenditure curve,
shifting the optimum to the left thus forcing the construc-
tion sector to adapt more capital intensive methods. As s
parallel process, the raise of the income level may create
demands for an increased quantity and higher staadard of
construction. Such new demands require obviously mcre
Tesources, and the points representing the quantitative
combination of these resources will yield a new isoquant




situated abeve the prev.ous one.

However, at times situations occur, marked by a trend of
intencive mechanization and t Juipment investaents, in spite
of occupational condition: that might be far trom full
emplovment. Although an encounter with such situations is
quite rare, their development should be by all means avoided.
At this point, it shou.d he reacmbered that the proportion
between the price of labor and the price of capital invest-
Bents can and shall be rcgulated to a gTeat extent by the
sdministration so as to guard the economic welfare of the
society. An introduction of capital intensive production
methods to construction - including some types of prefabri-
cation - therefore should proceed jointly only with the
Creation of additional working opportunities. These work-
ing opportunities may be even available in other sectors
due to the fact that the "comstruction traditionally serves
83 a transitional stage between unskilled, rural agricul-
tural employment and skilled, urban industrial occupations”
(UNIDO Monograph on Industr.al Development, No.2, Construc-
tion Industry). An exception to the above rule might exist
in cases, where a specdy completion of vitally important
Projects requires the use of advanced technological means
(e.g., the extensive utilization of equipment on the con-
struction of a factory building corld, on the one hand,
Jeopardize the employment of 4 $coic of construction labor-
ers, but, on the other hand, it could mean the Creation of
8 thousand working places one year sooner),

There are some further conditions that must be satisfied,
every time, before steps are tsken in the direction of
further capitsl investments, such as reliable prognoses
indicating & raise or at least stability of demands for

the goods that are to be Produced by the purchased equipment,




the «vailab il t . ur. wtiy oadiod mnpower, to
operate and maine i, ‘b g poent, and luse but not least
the ability to bear t¢ finincial compitments (which is an

often und.restinited Tenoty,

A clear distinction :licu'y be made betwcen tic introduction
ot more capital-intensive wetnods aad the increase of pro-
ductivity, as the latter Usually wuecans improvement without
any significatn atditiona! investment. Any step leading

to such achievoien's should e therefore alwiys accepted.

By no means shouid the unemployment probleu be sulved by
sticking to wastefui production methods and nalorganization,
which are hoth sericus impedinments to progress and develop-
ment. It is worthwaile, at this point, to consider a wider
introduction to the construction of approaches and techniques,
used for the promoticn of productivity in the manufacturing
industry, such as work study, value engineering, operations
research, etc. The results obtained sc far have been prom-
ising - at least in those cases in which these methods have
been applied in a cc ~rect way. Any comparison between the
labor requirements pe. squcre meter of two projects, differ-
ing only by the quality of site organization, will provide a

convinciny evicence aSout the ~xtent of benefits that can be
achieved.

Another significant contribution to the introduction of
improvements way come fiom building reserve stations,
advisory services, information centers, and exemplary build-
ing sites, serving as facilities for the generstion and dis-
semination cf knowladge aimcd at the promoticn o¢ construc-
tion soctor development.

Finally, 1t should be remembered that the successful guid-
ance of an economic sector through subsequent stages of




development requires a sready supply of reliable data
reflecting the status of the construction industry itself
as well as of the relevant social and cconomic environment.
For this purpose, the establishment of an efticient statis-
tical information system, appears to be essential. This
important tool for decision-makxng 1s often neglected, due
to the prevalent misinterpretation of its purpose, consid-
ering it solely as a means to satisfy scholastic curiosity.

F. Sussary

For conclusion, the following main recommendations havse
been recapitulated:

1. The general development of o country cannot be scparated
from the advance of its construction industry sector and
vice versa. Thercfore, it s important to view the con-
Struction as a part of the whole national economic system
and as en ‘mportant factor, contributing to the social
well-being of the Population,

2. A climate of political and economic stability is ap
indispensable condition for the sound development of
construction industry, which is usually more vulnerable
during inconstant situations than many other sectors of g

the economy.
3. Considering the Rumerous need:s that must be satisfied i
by the comstruction industry in developing countries,

especially in the Provision of housing, it i, imperative
to preclude any unnecessary waste of Tesources. Some of
the steps to be taken for this reason are:




a) # wider regiona' <reribacinn ... (he development
efforts 'n «yder o Lyl an overconcentration in
certain uiban areus. This .ieans a begter utiliza-
tion of existin. ousing stock in the roral communi-
ties, und a savia, f cipensive land reserves in the
big cities.

b) The construction cf cstentatious-looking, expensive
public buildings should be avoided, diverting the
means that can be s.vedl by butlding simpler struc-
tures to nore vorthwhiie demands.

§ €) Due attention shonl be given (o the maintenance of
" the existing stock of buridings. Negligence of this
requirement will lead tu 1 rapid deterioration of
what has boen buil’ by great efforts, meaning an
unjustifiable wastc of resources.

d) The planning of solutions to the housing problem
should take in account the wide variety of potential
ways to approach this tas), which offers, besides
the provision of low cost dwellings, also the possi-
bilities of scif-aid housing, amplification and arrest-
ing deterioraticn of existing housing stock, etc.

Thus a se’ection ol an 2npropriate combination between
these solutions can also lcad to a considerable saving
of resources.

4. The sound development ~f the construction sector
rYoquires the establishment and growth of all the suxili-
8ry enterprises and services, belonging to the infra-
structural base, necessary for the smooth functioning of
the construction industry, (e.g. various subcontracting
firms, dbuilding meterial manufacturers, trading
companies, etc.). This process, together with the
evolvement of construction and builders’ enterprises,

T




7.

should be also directed towards a certain degree of
regional deccntralisation, in accordance with the
general policy ot regional devclopment,

. Manpower, cspecially in 3 developing country, is the

most important resource of the construction industry,
with the level of pProductivity being directly
dependent on the extent and quality of available
skills, Therefore, the education and training of
manpower provide a most significant contribution to
the progress of the construction sector, and the
efforts of promoting the efficiency should concentrate
in this field, rather than in purchase of expensive
machinery and equipment.

For the purpose of gradualily raising the level of
skills and know-how g detailed 1long range plan with
elaborated curricula for professional education and
training should be established, encompassing all the
various pProfessions, trades, and functions active
within the construction f%dustry, providing also for
knowledge updating to trained personnel. The prepar-
ation of such a Plan shoulu be entrusted preferably
to the hands of j public board, representing the
various groups and organisations concerned with the
subject .

Special attention should be given to the training of
general foremen. This Post, carrying out one of the
important functions within the construction sector

is often occupied by nersonnel whose contribution
could be considerably incressed by providing them with




it

10.

11.

an adequate profescional ~ducation,

. The establishmncint of « special ousldins s:ite for demon-

stratica, training and exp rimentations if highly recom-
mended as an efficient nedium {cr the generation and

transmission of profcssional expericnce. Duc care should

be given also to other institutions, vital to the sound
development of the construction industry, such as build-
ing research stations, tecsting laboratories, advisory
services, information centers, etc.

It is imperative that thc desingers should be aware of
the great share they can contribute to the increase of
efficiency in construction. 1In this context the impor-
tance of thorough acquaintance with various local fac-
tors influencing the design should be emphasized.
Another concept that may lead to an improvement of con-
struction efficiency is the striving for a better inte-
gration betwecen the design and production fumctions.

The introduction of standardization and dimensional
coordination should be started as soon as possible, in
ordsr to take advantage of the fact that they necessi-
tate less changes at an early stage of development.

During the transition from the developing to developed
status in the construction industry, great care should
be taken at the introduction of capital intensive pro-
duction methods, considering their impact on employment,
economic benefits, availability of skilled operators,
possible shortening of project execution times, etc.
The change frm a labor intensive to a more capital

intensive form of production, including the introduction

of some prefabricated methods should take place only




12.

gradually, considering carefully all the factors »en-
tioned at each stage of developaent.

A good functioning system for the collect.on, process-
ing and supply of relevant statistical information is
8n important tool in the hands of planners and decision-
makers responsible for the deveiopment of the construc-
tion industry. The establishwent of such system, pro-
viding reliable data is therefore a matter of necessity
in spite of being often neglected.
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