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Foreword

The International Symposium on Industrial Development, convened by
UNIDO in Athens in 1967, was the first major international meeting
devoted exclusively to the problems of industrialization of the developing
countries. It followed a series of regional symposia on problems of
industrialization held in Cairo, Manila and Santiago in 19656—1966
under the sponsorship of UNIDO and the United Nations regional
economic commissions, and a similar symposium held in Kuwait in 1966
under the sponsorship of UNIDO and the Government of Kuwait.

The Athens Symposinm was attended by some 600 delegates from
78 countries and by representatives of various United Nations bedies,
international organizations and other interesied institutions in the public
and private sectors. It provided a forum for discussion and exchange of
views on the problems and prospects of the developing countries which
are engaged in promoting accelerated industrial develcpment.

The Symposium devoted special attention to possibilities for inter-
national action and for co-operative efforts among the developing coun-
tries themselves, and explored the scope, means and channels for such
efforts.

Studies and papers on a wide range of problems relating to indus-
trialization were presented to the Symposium—by the UNIDO secre-
tariat and by participating Governments, international organizations
and observers. An official report, adopted at the Symposium, has been
published by UNIDO.! Based on this documentation and the discussions
in the meeting, the present series of monographs is devoted to the 21 main
issues which comprised the agenda of the Symposium. Each monograph
includes a chapter on tho issues presented, the discussion of the issues,

1 Report of the International Symposium on Industrial Development, Athens 1967
(ID/11) (United Nations publication, S8ales No.: E.69.I1.B.7).




and the recommendations approved by the Symposium. Some of the
monographs deal with specific industrial sectors; some with matters of
general industrial policy ; and others with various aspects of international
economic co-operation. An effort has been made to make the monographs
comprehensive and gelf-contained, while the various economie, techno-
logical and institutional aspects of the subject matter are treated within
the context of the conditions generally prevailing in the developing
countries.

Sinoe economic, technological and institutional aspects are described
with particular reference to the needs of the developing countries, it is
felt that the monographs will make a distinct contribution in their
respective areas. They are intended as a source of general information
and reference for persons and institutions in developing countries con-
cerned with problems of industrialization, and particularly with problems
and issues of international co-operation in the field of industrialization.
With this in view it was considered that an unduly detailed technical
presentation should be avoided while at the same time enough substantive
material should be offered to be of value to the prospective reader. For
a more elaborate treatment of the subject, the reader is referred to the
selected list of documents and publications annexed to each monograph.

The annexes also contain information on the areas in which UNIDO
ocan provide technical assistance to the developing couniries on request;
a selected list of major UNIDO projects in the respective fields; and a list
of meetings recently organized by the United Nations.

It is hoped that the monographs will be particularly useful to
Governments in connexion with the technical assistance activities of
UNIDO and other United Nations bodies in the field of industrial
development.

This monograph has been prepared by the secretariat of UNIDO on
the basis of material sub..itted by Professor D. A. Turin, University
College, London.
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EXPLANATORY NOTES

Dollar () refers to US dollar unless otherwise specified.
Billion signifies thousand million.

The following abbreviations are used in this monograph :
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EPA
FAO
GDCF
GDP
GNP
ILO
OECD
UNESCO

UNIDO
WHO

International Council for Building Research and
Documentation
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Economic Commission for Asia and the Far East

Economic Commission for Europe

European Economic Community

European Productivity Agency

Food and Agriculture Organization of the United Nations

gross domestic capital formation

groes domestic product

groes national product

International Labour Organisation

Organisation for Economic Co-operation and Development

United Nations Educational, Scientific and Cultural
Organization

United Nations Industrial Development Organization

World Health Q:ganization
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INTRODUCTION

The present monograph is concerned with the construction industry and
its role in economic development. By its very nature the study is broad
in character and covers only the salient features of the industry. with
particular reference to the problems of developing countries. It should
be read in conjunction with Monograph 3 in this series, on the Building
Materials Industry.

Chapter 1 deals with the place of construction in the national econom v
and relates the main aggregates of construction activity to the level of
economic development. The first comparison is made bet ween construction
and the gross domestic product (GDP). Statistical analysis shows a
strong correlation between the per capita value added by construction
and the per capita GDP. The rate of growth of the value added by con-
struction is slightly greater than the rate of growth of the GDP: as a
general rule construction accounts for 3 to 5 per cent of the GDP in
most developing countries and 5 to 9 per cent in most industrialized
countries.

The same pattern applies to the part of construction that contributes
to gross domestic capital formation (GDCF); capital formation in
construction (valued gross) accounts for 7 to 13 per cent of the GDP in
most developing countries as compared with 10 to 18 per cent in more
than half the industrialized countries. In most countries construction
also represents between 45 and 60 per cent of all fixed capital formaiion.
Although fixed capital formation increases with per capita GDP, the
percentage of this investment going into construction does not appear
to be related to the level of economic development. On the other hand,
annual fluctuations in construction investment are considerably greater
in developing than in industrialized countries, which makes short- and
long-term planning for the construction industry more difficult.

The construction industry employs between 2 and 6 per cent of the
labour force in developing countries and between 8 and 10 per cent in
industrialized countries.
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The casual nature of construction employment is revealed by the
high iacidence of unemployment. The percentage of unemployed
construction workers is between two and three times greater than the
average rate of unemployment for the economy as a whole. There are
also some indications that wages in construction in developing countries
tend to be lower than manufacturing wages; the relationship is reversed
as the economy becomes more industrialized.

If the patterns of construction inputs and outputs in an indus-
trialized and a developing country are compared, it will be seen that
developing countries are heavily dependent on direct and indirect imports
not only of materials and components and of plant and equipment but
also of skilled manpower and managerial staff.

The comparison also shows that whereas in a typical industrialized
country as much as one third of the total output of construction goes
into maintenance and repair work, in most developing countries main-
tenance and repair account for a significantly smaller share of total
resources, because maintenance standards are lower and because there
is less construction and it is of more recent date.

Construction as an industry should be given adequate consideration
in planning economic strategy; in most national plans this is not the
case at present.

I: may be seen from a world survey of the main indicators of
construction activity that construction resources are very unequally
distributed among regions. Although countries in the upper range of
per capita income have less than one third of world population, they
account for five sixths of the world product and seven eighths of total
construction output.

Chapter 2 discusses some qualitative aspects of the construction
prooess. The main participants in the construction process are the user,
the client, the design team, the manufacturer of building materials and
components, the contractor and subcontractors and the building
materials merchant. The special features of the contractual relationships
linking the participants are described, as well as the conflicts arising from
divided responsibilities and the inadequacies of the traditional forms
of contracts. The most important external constraints on construction
are reviewed. Recently, there have been promising developments regard-
ing the statutory requirements that govern the construction process
and the quality of its output. Chapter 2 also contains an analysis of the
construction process by its main stages and relates such stages to the
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roles played by the participants and to the contractual relationships
between them.

The role of the Governments in relation to construction is described.
It ranges from concern with the economic and social welfare of the
community as a whole to direct involvement by central and local
government as clients.

Chapter 3 describes several ways of analysing construction output
in developing and industrialized countries, particularly as regurds the
relationship between new work and maintenance and repairs. Both
activities must be integrated into an over-all plan in order to make the
best use of national resources. The main components of construction
output are analysed by type of work, namely dwellings, non-residential
building, and other construction works, as defined in national accounts.
The analysis shows that the relative share of these types of construction
differs, significantly between developed and developing countries.
Dwellings represent between 30 and 50 per cent of construction output in
industrialized countries, as compared with between 20 and 45 per cent in
developing countries, where.s the share of civil engineering in construction
output is between 35 and 59 per cent in developing countries as compared
with between 20 and 40 per cent in industrialized countries.

Chapter 3 also considers briefly the relative importance of the public
and private sectors of construction and the way in which the public
sector can be utilized by Governments to regulate demand and to encourage
the private sector to develop in particular directions.

Construction is further classified by level of technology. The four
main categories of construction are defined as international-modern,
national-modern, national-conventional and traditional. They are in turn
related to the various construction units operating in developing
countries; an attempt is made to quantify their relative share in the
total output.

Chapter 4 deals with manpower, equipment and finance. The labour
content of construction is high; and there are many different construction
skills, some of them traditional, such as those associated with masonry,
and some modern, such as those connected with the use of concrete. There
is a trend towards employing a higher proportion of professionally
qualified staff in modern construction. Plant in construction is used
mainly for the handling and transport of bulky materials and tends to
displace unskilled workers. Its use is not, therefore, a main factor in
reducing costs unless it is accompanied by an improvement in the
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organization of building operations. It should be possible for developing
countries to manufacture locally simple building plant and spares to
service imported plant.

Chapter 4 also analyses the financial relationships of client,
contractor and building-materials merchant. The construction industry
has a relatively low capital intensity, since investment in this sector
accounts for under 4 per cent of the total GDCF in most countries. The
factors that enter into a comparison of the unit cost of construction are
described. In making a cost analysis, it is useful to divide construction
into functional elements and to take into accourt, in addition to the
initial capital cost, the discounted value of future recurrent expenditure
on maintenance.

Chapter 5 deals with the main issues discussed at the Athens
Symposium. Technical development and rationalization, the use of
prefabricated parts and structures, standardization, the role of research
and development institutions and the lack of qualified personnel and
skilled labour were the main issues discussed at the Symposium. The
elements of government policy and the appropriate areas for international
technical assistance were considered in the light of these issues. The
recommendations adopted at the Symposium indicated the need for
national and international action to strengthen planning, to establish
appropriate institutions and to develop suitable training schemes,
particularly for supervisors and technicians. The desirability of promoting
exchanges of experience between developed and developing countries and
among developing countries themselves was stressed.

Chapter 6 describes the existing activities of UNIDO and the aspects
of the work programme of the Committee for Housing, Building and
Planning of the Economic and Social Council that relate to the construc-
tion industry. Some additional lines of international action are then
indicated for future consideration. They include surveys of resources,
analysis of the contractual relationships between the participants in
construction activity, reviews of construction codes and regulations,
advice on adapting governmental policy to changes in the structure of
demand, research into the financing of construction, technical assistance
to improve the standard of cost accounting in construction enterprises
and application of modern technology, modified where appropriate, in
developing countries.




Chapter 1

THE PLACE OF CONSTRUCTION
IN THE NATIONAL ECONOMY

International organizations have attempted to bring consistency into
the definition and presentation of national accounts statistics,! but
many divergencies from the standardized international system are still
apparent in the data reported by individual countries. Many of the
conclusions about the construction industry that are drawn in this chapter
are therefore indicative only of broad trends and of orders of magnitude.
The coverage and quality of statistics improve as development proceeds;
conclusions based on data from less developed countries are merely
tentative.

Table 1 gives the world estimate of value added by construction and
of gross domestic capital formation ir construction in 1965. Data
covering seventy-five countries are consolidated into subtotals for five
income groups according to per capita gross national product (GNP)
and for eight continents and sub-continents that are ranked in decreasing
order of average per capita GNP. The table shows that, out of a total
of approximately $230 billion invested in construction in 1965, 88 per cent
was in countries in the two upper income groups, a proportion even higher
than the over-all share of these countries in the world GNP, which was
83 per cent. If the data are considered on a regional basis, it will be seen
that North America had approximately 40 per cent of the world GDCF
in construction, Western Europe 25 per cent and Eastern Europe
20 per cent, whereas the whole of Asia (excluding Japan) accounted for
just over 5 per cent. It is true that official parity rates are open to well-
founded criticism and that the contribution of the non-monetary sector
of construction in developing countries is substantially underestimated in
aggregates such as those used in table 1; nevertheless, the fact remains
that the world resources for construction are very unevenly distributed
among countries at different economic levels.

14 System of National Accounts and Supporting Tables; for full reference
see annex 3 under “United Nations'.
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THE PLACE OF CONSTRUCTION IN THE NATIONAL ECONOMY

CONSTRUCTION AND MACROECONOMIC INDICATORS
Construction as a8 component of the GDP

The contribution of the construction industry to the GDP includes
new work and maintenance and repairs. In less developed countries, a
large part of this value has to be imputed from the subsistence sector
as mentioned above, and the amount is difficult to estimate owing to
the lack of common definition and of adequate statistics. For further
discussion of this point, see the section in this chapter on construction
in national economic development plans.

In order to make comparisons between countries and to assess trends
in the contribution of construction to the GDP, it is also desirable to
remove the distortion caused by wide annual fluctuations that are a
particular feature of construction activity, especially in developing
countries.

Appropriately adjusted data for the two five-year periods,
1955—1960 and 1960—1965, show a strong linear correlation between the
logarithm of per capita value added by construction and that of per capita
GDP. The regression equations (where x=per capita GDP and y=per
capita value added in construction) are:

19556—1960: log y=1.18 log z —— 1.72
number of observations =62
perocentage of variance accounted for =88 per cent

1960—1965: log y=1.25 log x — 1.94
number of observations =76
percentage of variance accounted for=93 per cent

The adjusted date for the period 1960—1965 are shown on a double
logarithmic scale in figure 1.

These equations indicate that the share of construction in the GDP
tends to increase with increasing per capita GDP. Countries in the three
highest per capita income groups given in table 1 show a very consistent
pattern of growth between the two five-year periods, with value added
by construction increasing faster than per capita GDP. For less developed
countries there is no consistent pattern: in some countries in the lower
income groups, the share of construction actually decreased over the
period under review, whereas in other countries it increased, sometimes
fairly rapidly.
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Figure 1. Per capita value added bg construction and GDP, 1963 ( Average percentage
contribution of construction to GDP 1%28_)1966 multiplied by per capita GDP
in .

BoURrcE: Yearbook of National Accounts Statistics, 1963, United Nations
publication, Sales No.: 64.XVII.4; other sources.

To sum up, it may be said that value added in construction may
represent between 2 and 10 per cent of the GDP; for most developing
countries it represents between 3 and 5 per cent and for most developed
countries between 5 and 9 per cent.

Construction as part of GDCF

In so far as construction forms part of GDCF, most repair and
maintenance work is excluded because it does not accrue to the formation

of new capital, the exact definition of which varies somewhat in different
countries.
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If the data available on GDCF are analysed in the same way and for
the same periods as those relating to the GDP, they also show that there
is a strong linear correlation between the logarithmns of per capita GDC'F
m constru~tion and per capita GDP. The regression equations (where
r=per capita GDP and y=per capita GDCF in construction) are:

19556—1960: log y=1.12log x — 1.26
number of observations =53
percentage of variance accounted for=91 per oent

1960—-1965: log y=1.20 log x — 1.50
numbzr of observations =64
percentage of variance accounted for=905 per cent

The data for the period 1960—1965 are shown on a double logarithmic
scale in figure 2.

It is again apparent from statistical analysis that the share of GDCF
in construction in the GDP increases with the per capita GDP. In more
than half the industrialized countries GDCF in construction is between
10 and 16 per cent of the GDP, whereas in three fourths of the developing
countries it is between 7 and 13 per cent of the GDP.

Some changes occurred between the late 1950s and the early 1980s.
As in the case of value added by construction, the rate of growth of
GDCF in construction for the more developed countries has been at least
equal to, and often greater than, that of the per capita GDP, whereas
among less developed countries, a number of African and Latin American
countries are exceptions to this general trend. Construction activity
is sensitive to political and economic uncertainty; furthermore, such
countries tend to carry out single, large projects that fail to provide
continuity of demand for the services of the industry. The average
share of construction in the total GDCF does not appear, however, to be
related significantly to the level of economic development. Over a short
period a country may concentrate on plant and machinery or on infra-
structure with a high construction component; over long periods a rela-
tive balance is maintained in capital formation between these two sectors.

The percentage of the GDP devoted to capital formation increases
with the per capita GDP, although there are great individual variations.
For most industrialized countries from 20 to 25 per oent of the GDP is
devoted to capital formation; this is significantly higher than the range
for developing countries (12 to 16 per cent).

Wide annual fluctuations tend to obscure the general picture in
developing countries, but over the last decade the rate of growth of

PAJ
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1000
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Pigure 2. Per ita GDCF in conséruction and GDP, 1963. (A peorceniage
condrsbubion ojo:l?pnf'lal Jormation sn construction to GDP 1960—1%5 multiplied
by per capita GDP in 1963.)

Souncm: Yearbook of National Acocounts Statistics, 1963. Unitod Nations
publioation, Sales No.: 64.XVIIL.4; other sources.

investment in construction has been consistently higher than that of
the economy as a whole in most industrialized and also in some developing

oountries ; in other developing countries, however, sharp decreases have
oocurred.

EMPLOYMENT IN THE CONSTRUCTION INDUSTRY

The construction industry employs a large proportion of the civilian
labour force in countries at all levels of economic and social development.
The main source of information on labour statistics is the ¥earbook
of Labour Statistics produced by the International Labour Organisation
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(ILO). Although constant progress is being made as regards the coverage
and comparability of information reported by member countries, caution
should be exercised in making comparisons between different countries.

The two most striking features of employment in the construction
industry are the widely differing percentages of total employment that
are reported by countries with a similar per capita natural income, as
well as between more advanced and less developed countries. In countries
with a per capita GNP of $400 and above in 1965, construction provided
between 3 and 12 per cent of total employment over the period 1958—1966
or 1967. In countries with a per capita GNP of about $400 in 1965, em-

ployment in construction ranged from under 0.5 to nearly 12 per cent
of total employment.

Statistics for less developed countries are less accurate than those
for industrialized countries; furthermore, they are not likely to cover
the considerable construction activity that occurs in the subsistence
sector of the economy. There are no reliable estimates of the numbers
of self-employed and ‘‘do-it-yourself”’ builders. Even in industrialized
countries much construction work is carried out in this way. Thus, in
the United Kingdom it has been estimated that as much as 10 per ocent
of total construction output and approximately 30 per cent of all

maintenance work, particularly of current maintenance and repairs, take
place outside the construction industry.

After allowance has been made for such factors, it seems likely
that construction provides from 6 to 10 per cent of total employment
in most of the industrialized countries and from 2 to 6 per ocent in less
developed countries. Employment in the building materials and
components industry, in transport, stock and distribution of building
materials and other ancillary operations connected with oonstruction is
not identified separately in ILO statistics, but evidence derived from
oensuses of industrial production shows that such related sectors of
construction activity may provide an a«ditional 4 to 6 per cent of total
employment in developed countries and probably 2 to 4 per ocent in less
developed ocountries. Construction as a whole, including the production
and delivery of material inputs, may therefure account for as much as
15 per cent of total employment in some of the industrialized countries
and for as much as 10 per cent in less developed countries.

A comparison of the ratio value added in construction to GDP with
the share of oonstruction in total employment shows that in most

economically developed countries, i.e. those in Europe, North America
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and Oceania, construction provides a larger percentage of employment
than of GDP. In other words, the net output or value added per man-year
in construction is significantly lower than in the economy as a whole.

Another socio-economic feature of the construction industry is seen
from an analysis of the incidence of unemployment in different countries
over the same period. In most of the countries for which this index
can be calculated, the incidence of unemployment in construction was
from two or three times higher than the national average. This is owing
to a number of factors, including the seasonal nature of construction
activity, which slows down during winter in countries with cold or tem-
perate climates, and during a prolonged or intense rainy season in
tropical countries. Other reasons for high unemployment in construction
are that the construction labour force is composed of casual workers, that
a significant part of construction activity is subjected to cyclical fluctua-
tions and, most importantly, that a high proportion of workers employed
in construction are unskilled and can be laid off at short notice. Many
Governments in developed countries have taken steps to reduce and even
eliminate seasonal fluctuations in employment, to introduce guaranteed
wages for building workers, and other measures to reduce structural
unemployment. No similar attempts appear to have been made in
developing countries, although the problems such countries face are as
great as or greater than those in developed countries.

Another important feature of employment in the construction
industry is that in countries with a high per capita national income, wages
in this industry tend to be higher than wages in manufacturing. This is
because in these countries actual earnings in construction work are
considerably higher than statutory wages, owing to piecework, overtime
payments and above all to the bargaining power of the construction
trade unions. In most developing countries manufacturing wages are
higher than wages paid to construction workers. It also appears that
where wages in construction are significantly lower than in manufacturing,
they increase in the course of economic development at a faster rate, so
that the differential between them tends to narrow. It may be postulated
that the higher the level of development, the higher the ratio of wages
in construction to manufacturing wages, as the construction industry
has to compete with other sectors of the economy for skilled workers
and finds difficulty in attracting them to jobs where working conditions
are particularly hard.
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THE ECONOMIC STRUCTURE OF CONSTRUCTION

It is not possible to compare trends between different countries
by the method used in preceding sections. Work carried out by in-
dependent research organizations has shown, however, that it is possible
to build up profiles summarizing the main features of construction
output that may be taken as representative of a group of countries that
have reached approximately the same level of social and economic
development.? Table 2 shows the profile of construction output in the
early 1960s in a typical Western European country falling into group II
according to per capita GNP (Country A). The structure of the profile
may be summarized as follows:

Maintenance and repair of existing assets amounts to 50 per cent,
in money terms, of the construction output going into new work;
this average proportion, however, conceals sectoral variations
between a minimum of 20 per cent in the case of commercial and
educational buildings and a maximum of 40 per cent in the case of
transport, communications and other public services.

The new work is divided almost equally between the public and the
private sectors; the private sector is, however, the more important
in maintenance and repair work, a fourth of which is assumed to be
carried out by the property owners themselves, with or without
paid assistance.

Dwellings account for two fifths of the grand total and a slightly
higher proportion of maintenance and repair; this is because the
stock of dwellings is relatively old and the annual additions are
approximately 2 per cent of the stock.

Manufacturing, transport, roads and other public services and
commercial and other private services each account for approximately
one eighth of total new work; their respective contributions to the
maintenance and repair total, however, differ considerably.

Health and education together account for 8 per cent of the grand
total, for nearly 10 per cent of new work, but for less than 5 per cent
of maintenance and repair; this is partly because the number of
buildings connected with education and health has rapidly increased
since the Second World War and many are of relatively recent date.

* Fredriksen, pp. 27—30; for full reference see annex 3 under “Other sources’’;
and “The Interrelations between Social and Economic Development’, Research
Notes No. 1, pp. 1—32; for full reference see annex 3 under “United Nations”.
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Table 3 shows a second country (Country B) falling in group V
according to per capita GNP. It may be taken as typical of some of the
less developed countries in Africa and Asia that have recently become
independent and have benefited from some external financial assistance,
especially with infrastructure and, to some extent, with health and
education. The construction industry consists of a few foreign firms
handling large civil engineering contracts in the public sector; a few
indigenous firms, mostly small and starved of capital and plant, and
working on small to medium building contracts including some current
maintenance; and a large number of self-employed artisans among
whom only those operating in urban areas belong to the monetary
sector.

The profile has the following characteristics :

New work accounts for 86 per cent of total construction output.
The proportion of maintenance and repair is much smaller than
in Country A, partly because the modern buildings are fewer and
of more recent date. (The value of construction output does not
include work in the subsistence sector. Estimates of this sector have
been made for a few developing countries and show that its share
may range from 10 to 30 per cent of the total. Much of it goes into
ocurrent repairs and maintenance, owing to the short life of most
traditional buildings and infrastructure.)

The private sector accounts for more than 62 per cent of the new
work; approximately 60 per cent of this amount relates to the
construction of “conventional” dwellings in urban and periurban
areas, i.e. dwellings incorporating a fair amount of modern materials
(such as roofing sheets, windows, doors etc.) but relying on traditional
techniques for the superstructure and many of the finishes.

The proportion of the grand total devoted to construction for
agriculture, forestry and mining is naturally higher than in Country
A owing to the general orientation of the economy. On the other
hand, it is clear from the large share of the grand total contributed
by transport and communications that there is a vigorous develop-
ment programme in this economic sector.

Educational buildings account for only 3 per cent of the grand total;
the private sector contributes one fourth of the new work in this
area, owing to the importance of private schools in the country.

As already stated, maintenance accounts for a much smaller per-
centage of total work than in Country A ; 57 per cent of maintenance
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work is devoted to transport, communications and other public
services, a pattern typical of the early stages of investment in
infrastructure. Airports, harbour facilities, trunk roads and other
communication networks are given priority and absorb most modern
construction resources.

The comparison between these two profiles may be summarized as
follows: A country in the early stages of development devotes a greater
share of its resources to new work and, within this, to basic infrastructure
in agriculture and mining, transport and communications. A smaller
proportion of construction resources is absorbed by building for social
purposes (dwellings, education and health and welfare) and commercial
buildings. A relatively small share is also devoted to construction for
manufacturing industries.

Similar profiles may be built up for construction inputs as shown
in tables 4 and 5. Country A is to a large extent self-supporting in terms
of material inputs; direct imports of building materials are partly
offset by exports, depending on the local availability of primary products
such as timber, iron ore etc. Inputs of goods and services account for
slightly over two fifths of total output; wages and salaries account for
a similar proportion; and the rest goes into taxes less subsidies, amortiza-
tion of plant and equipment, profit and other trading income. Direct and
indirect imports amount to 10 per cent of total output of construction,
but more than half of these imports are offset by visible or invisible
exports, including the contribution to balance of payments made by
consultants and contractors working abroad.

Country B presents an altogether different picture. Inputs represent
more than half of the total output owing to the high cost of transport
and of building materials, 60 per cent of which are imported, directly or
indirectly. Inputs of goods and services account for 56 per cent of total
output, whereas wages and salaries amount to less than one third of the
total, and even this includes a component for skilled foreign workers.
Plant and equipment, although less frequently used than in Country A,
are relatively expensive, being wholly imported from abroad: profit and
other trading income also incorporates an “import” item in the form of
profits that are repatriated by foreign contractors. The grand total
reveals the heavy dependence of the construction industry in Country B
on direct imports (24 per cent) and indirect imports (13 per cent); most
indirect imports consist of primary products and transport equipment.

Throughout this comparison, reference has been made to percentages
and relative values. To put the problem in perspective, it should be
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pointed out that per capita value of construction of modern buildings
in Country B is one twentieth of that in Country A. Within the total,
per capita expenditure on dwellings in the less developed country is only
one fifteenth of that in an industrialized country; per capita expenditure
on school construction is one thirtieth and so on.

Differences between Country A and Country B in construction costs
per unit of accommodation and in quality standards are much less strik-
ing: the ratio is probably between one half and one fifth for the lower
grades of building. Although allowance should be made for the effect of
such differences and for the contribution of the subsistence sector of
the economy, it must also be borne in mind that for many major civil
engineering works and for buildings such as hospitals, universities,
airport terminals and government offices, building costs are actually
higher in developing countries. It is then possible to appreciate the size
of the gap between an industrialized and a developing country in terms
of real per capita construction investment.

In fact, in many developing countries the inadequate volume of
building and civil engineering activity is one of the constraints on more
rapid and more equitable social and economic progress; but since as much
as one third of the total value of modern construction may be dependent
on imports, economic planners face a difficult task in building up this
vital sector of the economy.

CONSTRUCTION IN NATIONAL ECONOMIC DEVELOPMENT PLANS

Most economic planners must be aware of the importance of
construction to balanced economic and social development. Yet an
examination of more than 40 development plans current in the mid-1960s
in countries at various levels of economic development reveals only
limited attention devoted to construction by most of them. Few define
targets for construction or examine in detail the relationship of construc-
tion to other sectors of the economy.

There are a number of reasons for this apparent neglect. The first,
which applies particularly in countries in early stages of development, is
that construction is difficult to identify; its boundaries are not easily
defined, as even in the more industrialized countries it is fragmented
among a large number of small production units inadequately covered
by national and regional statistics. The unit on which national construction
statistics are based may be the building site (where actual assembly
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operations take place) or the firm or establishment from which such
operations are co-ordinated. In either case the collection of statiistics is
difficult. A further complication is the practice of subcontracting (see
chapter 2), with the accompanying risk of double counting or serious
omissions. Since construction output in developing countries may fluctuate
widely from year to year, it is not easy for economic planners to recognize
trends or identify meaningful averages.

Furthermore, a large sector of construction activity in developing
countries occurs outside the monetary sector. Methods for assessing this
component of the subsistence economy are crude and have not received
sufficient attention from development economists.® Most of these
methods are based on an estimate of the number of traditional dwellings
at a given point of time, a rough guess as to their expected life and an
even rougher guess at their nominal value. Discrepancies in the assessment
of how long such structures will last or in the density of occupation of
traditional dwellings can greatly distort the estimates of total output
in the subsistence sector.

It is also difficult to measure inputs into construction. International
standard classifications of industries and trade do not give a convenient
separate heading for the materials used in construction, partly because
construction uses outputs from many other industries. It is not easy
to use input/output analysis for developing countries, and the few
input/output tables available for construction relate only to the monetary
sector.

An attempt to base planning on value added in construction en-
counters similar problems. Wages and salaries are not easy to assese
because of the casual and, in some cases, seasonal pattern of construction
employment. Payment by piccework is the traditional method of
remuneration in many countries, and contractors do not keep full
records of such transactions. Plant and equipment are moved from one
building site to another, and it is difficult, if not impossible, to allocate
their amortization to an individual operation. The same applies to
overheads and profits that fluctuate widely from year to year and between
contracts; they can be assessed only approximately even if the contractor
has some figures available.

If the problem is tackled by considering the expenditure by economic

*Bee: L'équipement physique en conatructions traditionelles dans les pays
africains de la zone franc: essai d’évaluation, Institut d’Ftude du Développement
Economique et Social, Université de Paris, Paris, 1963. Examples of similar
methods can be found in some national development plans and in the notes
accompanying national accounts in some African and Asian countries.




29 CONSTRUCTION INDUSTRY

sectors on construction, it becomes clear that construction expenditure
straddles the capital and current accounts and cannot be readily
identified under either heading. It is seldom possible to distinguish,
within an investment programme. the component of new work in
construction from that of new plant and equipment. In the current
account, maintenance and repair work forms part of items such as fuel,
heating, transport, management etc. (‘onstruction is nevertheless an
important component of all sectors of economic activity.

Development plans in some cruntries are confined to the public
sector, with emphasis on public investment: few distinguish between
investment in construction and other forms of capital formation. In
some cases the development plan is little more than a catalogue of
individual projects. mostly in the public sector. Only a few such projects
can be clearly identified as construction. On the other hand, most plans
have separate chapters on social programmes, covering education,
health, social welfare and, less frequently, housing and community
development. But the emphasis is on targets: increase in elementary
school places, number of hospital beds etc., and not on the construction
required to achieve them. Even major multilateral and bilateral agencies
providing capital assistance in theee areas do not generally break down
their capital aid in terms of construction and other equipment. Similarly,
many plans devote a separate chapter to transport, communications
or infrastructure in general, but few of them show construction as a
separate item in these economic sectors.

All development plans devote much attention to industry, but this
term is generally interpreted in a limited sense and covers only a part
of manufacturing. Thus, although building materials and components
account for such a substantiai part of total construction output, usually
the only construction material mentioned separately in a development
plan is cement, because the cement industry, being capital-intensive,
consists of a limited number of plants; in some countries, there is only
one. Cement can also be identified in trade statistics, and it is therefore
fairly easy to calculate the apparent consumption. There is a tendency
to regard cement as representative of all construction materials. Because
of the close correlation between per capita cement consumption and
construction output, or even GDP, revealed by a number of national and
international studies, economic planners have even been tempted to use
cement as an indirect ineasurement of construstion output. The large
variety of building materials and components, imported under different
headings or produced locally by a large number of small manufacturers,
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escapes the attention of planners and is neither recorded nor mentioned.
The structure of construction inputs is explicity estimated in development
plans only in exceptional cases. Even in such cases the estimate is based
on a few, selected building types unrepresentative of the total output
of construction in the country concerned. Furthermore, in the few plans
that assess employment in construction separately, estimates are confined
to the monetary sector. The result is that there is no official calculation
of the effect that the various phases of the development plan will have
on construction, and consequently no basis is available on which to
assess future construction output. But the problem is not insoluble;
with the collaboration of the technical departments of government,
agencies and of national and foreign contractors and professional offices,
it is often possible to build up a picture of construction activity in a
developing country by extracting the construction component from the
diff-ent sections into which the development plan is divided.

Reference should also be made to two organizational problems of
the construction industry that appear in some development plans. One
i8 the recommendation to use “local’” materials. The term is often
employed ambiguously to refer either to genuine traditional materials
(such as adobe, mud and wattle, bamboo, thatch) or to the local
production of modern materials, or to both. The two types of materials
have, however, little in common.

Traditional materials, the use of which is prevalent and justified
in rural areas within the framework of the co-operative arrangements
and barter economy of traditional society, have seldom proved suitable
in rapidly growing urban areas. When they are brought up to quality
standards acceptable to town-dwellers, traditional materials are unable
to compete with the more efficient ‘“modern” ones, however crude the
latter may be.

In most cases, however, the local production of modern materials
and components is a problem that should be tackled in terms of effective
demand and commercial outlets, investment in plant, financial credit,
better management etc.

The second organizational problem is the stress laid on construction
a8 & labour-intensive operation to be used as a convenient means of
absorbing endemic unemployment or underemployment. The fact is that
it is seldom possible to reconcile efficiency, speed and productivity—all
important targets in general economic development—with the rather
questionable social objective of providing temporary jobs for unskilled
workers.
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A DEVELOPMENT PROFILE FOR THE CONSTRUCTION INDUSTRY

Economic and social development cannot be dissociated from each
other, as is generally recognized in industrialized and developing countries
alike. Considerable attention is therefore devoted by national and
international agencies to the contents and measurement of development,
in order to define significant indicators and to assess their complex
interrelations, with the ultimate aim of building up development profiles
that bring out the relationships between various social and economic
criteria.

Since construction forms an integral part of the general economy,
many of the indicators of its development are simply particular facets
of more general phenomena, varying according to local conditions.

The first indicator of development in construction might be the
share of the monetary sector in total construction output—a share
that may be assumed to increase with economic development. Another
indicator might be the percentage of locally produced building materials
or, more precisely, the degree to which construction was supplied by
local industries producing modern building materials and components.
Most developing countries follow the pattern of construction technology
adopted by industrialized countries.

The introduction of modern technologies has another consequence,
namely that in the early stages of development foreign expertise is
required to handle them. The share of foreign firms in the monetary
sector of ccnstruction output is therefore suggested as a negative indicator
of development, at least when such a share is very large.

The public sector of construction acts as & valuable agent of
modernization. It is so important. that the share of the public sector in
modern construction output migh* be singled out as a distinctive feature
of the early stages of development. Another factor that might be
considered is the composition of the labour force, since construction
traditionally serves as a transitional stage between unskiiled, rural
agricultural employment and skilled, urban industrial occupations. It
would therefore appear justified to use the percentage of skilled operatives
employed in construction as an indicator of construction development.
The narrowing of the gap between wages in construction and in
manufacturing is an indicator of national development.

The degree of mechanization of building operations might also be
taken as a measurement of modernization; it is closely related to the
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share of depreciation of plant and equipment in the total cost of
construction.

Other features of construction activity might contribute to defining
a development profile of the industry, such as the quality and quantity
of technicians and technologists employed; the sophistication of the
management tools used; the share of services and equipment in the total
cost of buildings (this does not apply to civil engineering); the quality
standards attained in the various categories of construction output etc.
It would however, be difficult to make even a rough measurement of
such factors.

The indicators listed above are highly correlated and may therefore
be replaced by a single index, for example, the share of the monetary
sector in total construction output. This index can be used to show in
graphic form a typical profile of construction development, as in figure 3.
The horizontal scale on the graph represents the time dimension, the
actual duration of each phase depending on local circumstances. On the
vertical axis, three curves have been plotted, each expressed as a
percentage of total construction output. Curve A represents the share
of the monetary sector in construction output; curve B represents the

Total construction output
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local supply of modern factors of production; curve C represents imports
and is the difference between A and B. Two alternatives are depicted
for the final phase, in one of which the local supply exceeds local require-
ments and some exports take place. For the sake of clarity and
simplification, it is assumed that the requirements of the non-monetary
gector are met locally without resorting to imports.

The development profile of the construction industry is characterized
in its early stages by a sharp increase in the demand for modern techniques
that are mostly alien to local traditions and require a rapid expansion
of local resources of all kinds, including gkilled labour. When local
resources fail to match demand, construction must compete with other
sectors of the economy for scarce foreign exchange in order to import
essential inputs. Most countries, however, could produce many of the
material inputs locally. The development of skills, especially at
professional levels, is a slower process; although the ultimate goal
of training all skills locally should not be forgotten, the recruitment
of highly qualified foreign personnel is often justified as a temporary
expedient. Plant and equipment will continue to be imported until the
local engineering industry has reached an adequate level, but the
production of simple tools and the replacement of parts could be initiated
at an early stage.
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Chapter 2

THE CONSTRUCTION PROCESS:
A QUALITATIVE ASSESSMENT

Construction is & complex process, not for technological reasons but
because of the great number of participants involved and the conflicts
arising out of their differing requirements and attitudes.

THE MAIN PARTICIPANTS AND THEIR OCONTRACTUAL RELATIONSHIPS

The participants

The process of construction involves some of the following
participants:

The user;

The client ;

The design team ;

The contractor and the subcontractors;

The manufacturer of building materials and components;

The building-materials merchant.

Other participants might be added to the list: the authorities that under
statutory requirements must approve the structure; the banking and
financing institutions that advance some of the capital required during
and after the construction, and the public undertakings that in some
countries act as contractors for the supply of basic services such as
electricity, water, sewerage etc.

All types of construction are intended for use by somebody: a private
individual, a group of individuals, a firm, a government department or
society as a whole. In an increasing number of cases, however, the user
is different from the client, the latter being the person or organization
putting up the money for construction. In the public sector, for example,
the user may be the community at large or a particular section of the

27
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community composed of individuals not known in advance to the client,
although he must nevertheless attempt to assess their needs.

Many of the mistakes that have occurred in the provision of publicly
owned housing, schools and hospitals may be attributed to the fact
that insufficient attention was paid by the authorities acting as clients
to the actual requirements of the ultimate users of the building. The
same applies in the private sector when a firm commissions new premises
for its headquarters office or when a manufacturing enterprise builds
a new plant. Systematic studies of user requirements covering the major
types of building have only recently been undertaken in a few
industrialized countries. This is also true of the major infrastructural
works that are used intensively by the community and require considerable
recurrent expenditure for maintenance and repairs over their lifetime.
In many cases, the organization or public authority responsible for the
initial capital outlay is different from that responsible for maintenance.
It is not yet the general practice to take the concept of cost-in-use into
account during the early stages of planning by the client.

As regards clients, the important distinction is between collective
and individual clients, because collective clients, as explained above,
have only an indirect relationship to the user. The distinction between
public and private clients is less significant, although the organization
pattern of one category differs considerably from that of the other and
both vary from country to country. The public client will be considered
later in this chapter under the section dealing with the varied role of
the Government in construction. In developing countries, there are a
few corporate private clients in industry and commerce (large
manufacturing concerns, banks, insurance companies, chains of
distributive stores etc.) that are large enough to support their own
technical construction staff. They use private contracting firms to carry
out their work, although sometimes they have their own maintenance
and repair teams.

In housing, private collective clients as opposed to public authorities,
central or local) are still the exception in developing countries.
Considerable efforts have been devoted at the national level, often with
foreign assistance, to setting up housing co-operatives and housing
associations. Such institutions have to struggle with the problems of
underdevelopment, in particular lack of capital, discontinuity of
programmes and shortages of professional manpower. Few of them
have their own technical departments; they rely mainly on the private
sector for the design and execution of their building programmes.




THE CONSTRUCTION PROCESS: A QUALITATIVE ASSESSMENT 29

Similar considerations apply to the private sector of education
and health, which in many developing countries provides, on a voluntary
or charitable basis, many of the facilities offered to the population.
It would thus seem that appropriate guidance from central and local
government would be of particular value to the private collective client,
and the matter should receive greater attention in future construction
plans.

The private individual client seldom, if ever, uses professional
services and is at the mercy of the local artisan or contractor. He is
difficult to reach directly, although the potential benefit of improving
his knowledge of building matters is great. He should be one of the main
beneficiaries of the intermediate technology described in chapter 3 and
might become a powerful agent of modernization if his initiative and
motivation were properly channelled.

The client plays an essential role in construction, since he initiates
the whole operation, appoints advisers, commissions the contractor to
carry out the work, and, throughout the process, advances most of the
capital necessary to keep the operation going. The client may also be
the user, in which case some of the problems mentioned above are reduced,
although they are seldom completely eliminated. One of the first tasks
of the client is to brief the design team, i.e. to define clearly what he
expects from the final output. The client is responsible for assessing and
approving the activities of all the other participants. He may delegate
some of this work to the professional advisers he has appointed.

The design team may include, depending on the circumstances,
architects, engineers of several kinds, specialist consultants, estimators
and quantity surveyors and others. Such teams are employed on a
considerable proportion of construction work in developed countries, but
only on a relatively small amount in developing countries, where much
building and civil engineering work is carried out without a professional
designer, or at least without a separate individual acting in that capacity.

The function of design exists, however, and may be identified in
practically all construction processes, no matter how simple or primitive
they may appear. In even the simplest building in rural areas there is
a certain degree of specialization, and an embryonic design function is
exercised by the client himself or by the artisans carrying out the
operation. Better design is the most efficient method available to
developing countries of obtaining a higher output by making a more
rational use of local resources. One of the principal functions of the
design team is to prepare a set of instructions for the contractor.
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The contractor is the person or organization responsible for the
assembly on site of the materials and components required to produce
the building. He must be given instructions sufficiently clear and precise
to enable him to quote a firm price for his services. A number of procedures
have been evolved in various countries to ensure that the rights of the
client are safeguarded. In most building work, and sometimes even in
civil engineering, the main contractor handles only the bulkiest operations
connected with the infrastructure (excavation, earth-moving, foundation
etc.) and the superstructure of the building. He delegates the more
specialized activities connected with finishes and equipment to separate
firms acting as subcontractors.

The amount of work subcontracted can vary from nothing at all to
almost the entire operation, depending on the type of work and local
custom. In many European countries, it is now the general practice for
the main contractor to subcontract up to 50 per cent of the total value
of work to specialist firms. In some cases, the main contractor may
act as co-ordinator of the various subcontractors, who are responsible
for all the work. In other countries, there is no main contractor, and
separate contracts are made with each trade group, the main responsibility
for co-ordinating and supervising the work resting with the client and/or
the design team.

In all countries, the basic unit of the building and civil engineering
industries is the individual firm, whether it is composed of an artisan
working in isolation or of a large national or international contractor
employing thousands of operatives.

Few statistics on the size of firm are available in developing countries,
but summary evidence suggests that the fragmentation of the industry,
so often regretted in industrialized countries, is even more marked.
A special feature in developing countries is that firms have a limited
capacity to move from one category of building to another. The four
categories of building in developing countries, namely, the international-
modern, the national-modern, the national-conventional and the
traditional, which are further discussed in chapter 3, operate in different
areas and cater for different resources. Each presents its own development
problems. Increased construction output would call for greater mobility
between one category and another.

It should not be the aim in developing countries to reproduce the
pattern of the construction industry found in industrialized countries.
But some general trends, such as greater concentration of units with
accompanying greater specialization, will ocour in most countries.
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Much will depend on changes in the structure of demand and in methods
of awarding and managing contracts and on the ability of the industry
to adapt itself to such changes.

The trade associations in developing countries, although often rather
weak, may prove important as instruments of change. They tend, even
more than in industrialized countries, to be dominated by the larger
firms with headquarters in the capital cities. In some cases, such firms
have considerable political influence that they can bring to bear on
public clients and on the Government ii. general. Contractors’ associations
are generally no less conservative than professional institutions in many
developing countries; they are seldom open to small firms, and they
are particularly zealous in safeguarding the position of their more
influential members in relation to public clients.

One of their main objectives is the maintenance of lists of recognized
contractors suitable for particular kinds or sizes of projects in the public
sector, or the establishment of such lists where they do not exist. This
protectionist attitude is not conducive to the best utilization of resources
at a national level, although its supporters often claim that it contributes
to maintaining a higher standard of work than would otherwise be
observed. There is, however, little evidence even from industrialized
countries to support such a contention.

Trade associations are the most suitable channel for transmitting
knowledge to the individual firm, especially as regards methods and
procedures: costing, estimating, resource scheduling, on-site management
ete. They should be encouraged to do so, and they should obtain adequate
support from public sources if they show willingness to perform this role.
But their membership must be broadened, their structure made more
flexible, and their regional and local associations strengthened.

The manufacturers of building materials and components provide
many of the material inputs that are produced away from the building
site. It is not easy to define the building materials industry because
construction uses many different products, some of which are
manufactured by industries outside the construction sector. On the other
hand, some contractors also manufacture simple building materials
and components, on the building site itself or in a separate establishment.

The dividing line between contractor and manufacturer is thus far
from clear. Construction is in the main an assembly operation; there
is a general trend away from on-site production by the contractor and
towards the increasing use of material from manufacturers of building
components. This development is variously referred to as “prefabrication”,
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“industrialization” and “‘system building”’. In addition, as the components
and fittings used in building become increasingly complex, some
manufacturers have begun to act as subcontractors, offering supply-and-
fix services.

The building-materials merchant is another important participant.
He acts as intermediary between the manufacturing industry and the
contractors and subcontractors. He stocks a large number of building
materials, components and fittings; he provides the small builder with
valuable technical and commercial information; most importantly of
all, he gives short-term credit to the contractor.

The main justification for his role lies in the discrepancy between
continuous production processes, which characterize modern manu-
facturing industry, and the discontinuous requirements of material
inputs, which are a special festure of traditional construction work.

One of the problems of the construction industry in all countries
is the difficulty of co-ordinating the activities of the main participants
and ensuring that their energies are channelled towards a common goal.

The contractual relationships between participants

To understand better the complexities of the contractual relationship
linking some of the participants, it should be borne in mind that in all
bulky assembly industries, such as the construction, shipbuilding and
aircraft industries, the product—a building, a freighter or a new type
of aeroplane—is normally sold before it is made, whereas in manufacturing
industries the product is generally made first and sold afterwards.

This characteristic is at the origin of the complicated contractual
obligations associated with construction in countries at all levels of
economic and social development. It also explains the elaborate written
documents (scale drawings, bills of quantities, general and particular
specification etc.), required to communiocate information from the client
to the design team and from the design team to the production team.

According to prevailing custom, all the characteristics of the final
product must be described in unequivocal terms and quantified to enable
the contractors to offer a firm price. It is therefore understandable that
this stage of the process should receive so much attention and ocoupy

¢ For further discussion of this subject, see Monograph 3 '‘Building Materials
Industry’ in this series.
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so much time. But it could be considerably improved and speeded up
if all the participants made concerted efforts. Developing countries could
learn much from the inefficient practices current in industrialized
countries and could improve on such methods in order to make the best
use of scarce resources and skills.

The scope, quality and quantity of the information exchanged
among the participants is largely dependent on the form of contract
linking them, and this in turn depends on how far the production team
participates in the design process. It is traditional in many countries
that most contracts be awarded by competitive tender; it follows that
the description of the product must be exhaustive, sometimes down
to details of the operations necessary to produce it.

The only legal obligation of the contractor towards the client is to
produce satisfactorily what has been described in the contract. This means
that any alteration in the characteristics of the product as so described
implies a departure from the contract and requires the consent of all the
participants. The problem of “variation orders” in the construction
industry has confounded many specialists and led to innumerable
complaints, disputes and legal proceedings, in industrialized and
developing countries.

Competitive tendering, whether open or selective, is practically
universal in the public sector of construction in market economies.
Some degree of competition exists even in centrally planned economies.
The main objective is held to be the safeguard of the public interest
and the prevention of favouritism or corruption; it is also claimed that
competitive tendering gives the client the best value for his money.

A disadvantage of competitive tendering is that it may neglect the
contribution the production team might make to design and may ignore
the skills, plant and equipment that such a team might have available.
It may have the effect of freezing technological progress, since competitive
tendering works satisfactorily only with generally acoepted, and therefore
conventional, procedures and techniques.

Alternatively, contractual relationships may fall under the heading
of negotiated contracts. A number of procedures have been developed to
enable the client and the design team to bring in contractors, and in
sone cases manufacturers of building materials and components, at the
early stages of planning. Negotiated oontracts are frequent in the private
sector and are generally used in all countries for maintenanoce and repair
work, which cannot be prescribed and quantified with sufficient precision
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in advance, and for some highly specialized operations where competition
is non-existent.

Between the two poles of open competitive tender and negotiated
contract, there are a number of hybrid procedures, some of which have
been used for many years, while others are still at an experimental stage.
One of the well-tried procedures is the design-and-build type of com-
petitive tendering applied to public and civil engineering work in some
American and European countries. Joint teams of designers and
contractors are invited to submit proposals for a given piece of work and
at & given price, and the client defines only in general terms the main
features of the work to be undertaken. It is for the team to satisfy the
client that its design meets the requirements laid down in the invitation
to tender and that its resources are adequate to carry out the work
within the price and time limits specified in the contract.

A procedure of recent origin and used only for specific projects in a
few highly industrialized countries i8 to invite manufacturers of com-
ponents to tender for the supply of known quantities of a product
described only in terms of the performance expected from it, i.e. on the
basis of performance specifications.

With few exceptions, developing countries have copied the moet
traditional and somewhat inhibiting contractural procedures evolved in
Europe and North America. Unfortunately, some of these procedures
presuppose a level of administrative and technical competence seldom
available in developing countries outside a few privileged sectors. Inef-
ficient contractual relationships are amoi.g the obstacles to a better use
of resources in the construction industry. Other equally important
external constraints in developing countries are briefly reviewed in a
following section.

THE STAGES OF THE CONSTRUCTION PROCESS

Although i is difficult to generalize, it may be useful to describe
the conventional way in which construction is handled in order to give
s better understanding of the complex relationship between the
participants. A characteristic of the conventional provess is the sequential
intervention of the participants.

The first stage is the asaessment of the demand for construction and
the study of user requirements. In the case of buildings of & repetitive
nature, such as housing, schools, hospitals, offices, laboratories, the study
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of user requirements has become a sophisticated tool in developed
countries, drawing on a number of social and physical sciences as they
apply to construction.

In the case of a collective or public client, the body of knowledge
built up over years of experience may be drawn upon at the beginning of
every new building venture. For individual building or individual clients,
however, many aspects of user requirements have to be studied afresh
on every occasion. In some cases, user requirements are expressed in the
form of standards concerning the amount and quality of finishes and
services, the interrelationship between the spaces and 8o on.

User requirements are the basis on which the client formulates his
brief to the designer. The more the brief is defined in terms of performance,
the greater the scope for the designer to use his skills and those of his
associated consultants to optimize the use of resources and maximize
value for money. Very often the brief states limits of expenditure, either
for the building as a whole or for its main parts; sometimes these targets
are expressed in terms of ceiling prices per unit of floor space or per place
provided.

In the second stage, the designer undertakes a complex series of
operations whereby, by successive approximations, he attempts to define
the work to be done in accordance with his professional standards and
the local social conventions, but in the last resort with a view to satisfying
the client. Increasingly precise proposals are elaborated, submitted to
the scrutiny of specialists and cleared with the client, until a set of docu-
ments is obtained on which consultations can be held with the production
team, including, as applicable, contractors, subcontractors and mar.ufac-
turers of building materials and components. Whatever the t pe of
contractual arrangement, a point is reached in the process wk.:n it is
possible to estimate the price to be paid to suppliers and assemblers,
and contracts are signed binding the parties concerned.

S8imultaneously with the stage described above, the proposals must
be cleared with the public authorities responsible for planning approval,
building regulations, safety requirements, building licensing, financial
sanction, insurance etc. Not all the constraints mentioned above apply
in every country or to all buildings, although most of them are enforced
in a majority of urban areas throughout the world. The need to secure
official approval on a number of different aspects has often becn blamed
for delaying the construction process unnecessarily, and in many countries
considerable efforts have been made to streamline procedures and co-
ordinate the actions of the various authorities concerned.
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When all the necessary clearances have been obtained, the building
site is handed over to the contractors, who initiate the production and
assembly stage. But not all the technical information required from the
design team in order to complete the project is available from the
beginning ; it is indeed customary for the design team to continue produc-
ing such information throughout the process and almost to its very end.

This practice has caused friction between clients and designers on
the one side and manufacturers and assemblers on the other. It has
often been claimed that all production information should be available
before work starts on site, or in some cases before the contractor is
appointed, as a necessary atep to ensure that building operations proceed
smoothly. On the other hand, it is obvious that if the design were
completed in all its details before the contractor was appointed, he would
be deprived of the opportunity to make a valuable contribution to the
process from his knowledge of the organizational, managerial and
technical problems involved.

A number of compromises are possible to harmonize these conflicting
interests; their relative success or failure depends, in the last resort, on
the professional competence of the participante and on their willingness
and ability to work together towards a common goal. Intimate collabora-
tion among client, designer and contractor is sometimes prevented by
contract practioes (especially in the public sector) or by codes of profes-
sional conduct. Since the Second World War, concerted efforts have been
made in many industrialized countries to improve collaboration among
participants at various stages.

Contrary to what is commonly helieved, construction operations on
the building site take up a relatively small proportion of the total time,
in some cases as little as one third, although more commonly about one
half. Whereas a good deal of attention has traditionally been paid to
improving the organization of assembly operations on site and to
improving production techniques in manufacturing building materials
and componenta, it is only recently that similar efforts have been devoted
to the stages preceding actual construction.

From the viewpoint of the economy as a whole, however, and in
some cases from that of the individual public or private client, delays in
the pre-construction stage can add considerably to the social ocost of
construction. It may be necessary to commit resources for & long time
before the construction begins to benefit the individual or the community.

Throughout the construction period the activities of the contrector
and subcontractors are followed and supervised by the olient or his

S
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professional advisers. To safeguard the interest of {he client against
defects or malpractice, it is almost universal practice to defer payment
for a certain proportion of the work done as a guarantee. This balance
is paid to the contractor after a specific period of time, which varies in
different countries.

Once the work has been completed to the satisfaction of the client,
it i8 handed over to the client or the user, and its lifc as a valuable asset
begins; this in turn has implications in terms of management and of
operational and maintenance costs. A considerable part of construction
activity is devoted to maintaining, repairing, altering or converting
existing buildings.

With minor local variations, developing countries follow the general
procedure outlined above for modern construction and encounter similar
constraints and difficulties; the position may indeed be worse, since the
administrative and contractual machinery is often less efficient. Many
ambitious economic development plans have lagged behind their targets
or been diverted from their course by a failure to appreciate such prob-
lems when investment programmes were formulated.

THE DIFFERENT PATTERNS OF THR BUILDING PROCESS

The diversity of local conditions and traditions makes it impossible
to describe in general terms technological trends in construction. From
the experience of countries at different levels of sconomic and social
development, an attempt may be made to define certain features common
not to the materials used nor to the skills required nor to the contractual
procedures adopted, but to the nature of the relationships between the
participunts and the roles they play at each stage of the building process.
Thopo-ibbpot-termmyboraduoedtofourbuictypu, which are
hdeﬂyexmhndbdow.l‘bdﬁcadonhwwywi&
building activity as distinot from civil engineering.

The “onc-off” appresch

The ‘“‘one-off”’ approach is usually associated with conventional
building procedures, underlying the descriptions of the roles of the

m«mmm-dmmmmmmumm
sections.
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The main characteristic is the sequential intervention of the main
participants: at each stage, a single participant carries the main re-
sponsibility and is de facto the co-ordinator of the building team. The
word team, hovever, is misleading in this context, gince the principal
feature of the “one-off”’ approach is that each new project requires the
establishment of an entirely new team that is dispersed once the building
cycle is completed.

Because the team functions once only, the description “one-oft’’ is
justified. The buildings and their component parts may be highly repe-
titive, and the technologies used may vary from the more traditional
and artisan type to the more advanced forms of mass production and

rationalized assembly.

The “component” approach

The component approach is favoured by many industrialized coun-
tries in Europe, Eastern and Western.® Its objective is to combine the
economic advantages obtainable from the mass production of a limited
number of components with the greatest possible variety in combining
such components in order to meet the requirements of users and the
specifications of clients.

Such appsrently contradictory aims may be reconciled only if all
the participants are willing to adopt a number of standards conventions
relating to the dimensional oo-ordination of the components, the limits
of production assembly, position tolerances and the geometrical and
performance characteristios of the joints between components. In many
European countries, considerable efforts are devoted to drawing up and
implementing such agreementa.

The public sector is the most convenient area for introduocing
standards conventions and, more specifically, that part of the sector in
which the Government acta as both client and designer.

The advooates of the component approach hope that, when fully
developed, this method will succeed in matching an almost unlimited
variety of building with an increasingly restricted number of mass-
produced interchangeable components. This would obviate the need to

JUS———

% Report on ihe Procsedinge of the Secons ECE Seminar on the Building Indusiry,
Parie, 34—29 April 1967; for full reference see annex 3 under '’ Economic Commis-
sion for Europe’.




THE CONSTRUCTION PROCESS: A QUALITATIVE ASSESSMENT 39

control demand itself, as is the case at present in the public sector of
several countries where the various public authorities have to form
consortia and pool their building programmes in order to guarantee
industry the minimum demand required to produce long runs of
standardized components.

Model approach

The problem of reducing variety in building may be solved in a
completely different way if instead of standardizing components efforts
are devoted to standardizing the whole building. This is the “model’
approach. Buildings become similar to other industrial products; they
may be described in catalogues specifying their main features and offering
them for a firm price.

In this sense model buildings are made before they are sold: the
manufacturer or the contractor (in some countries he is called a developer
or 8 home builder) is the real initiator of the process, takes moet of the
risk involved in producing the object that is then placed on the market.
and carries the over-all responsibility throughout the process. The buyer
of a model building knows what he is getting for his money; but he is

offered only a limited choice, or none at all.

The model approach can therefore succeed only in areas where a
highly repetitive product is acoeptable to society ; according to economic,
social and political conditions, this may apply to private and public
house buildings, to typical classrooms (or even schools), model clinios,
standard factories or agricultural buildings.

It is an approach highly attractive to both the Government and the
oconstruction industry whenever the Government feels in a position to
impose standard buildings or the industry is confident that the demand
exists or may be created for its products.

It is not surprising, therefore, that model buildings are equally
favoured by some of the most rigid of the centrally planned economies
and by the staunchest supporters of a free market economy. The model
approach does not depend on the actual technologies used and may be
applied equally well to traditional buildings and to construction on the
most advanced and mechanised production and assembly lines.

If the whole production process is geared to manufacture a limited
number of unchanging models, there is no need for the component parts
Mmhmmwbampubhmmmdoummodah.pmv&dmy
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are compatible with each other. The fundamental distinction between
the model approach and the component approach becomes apparent
whenever a client or a manufacturer who has satisfactorily developed a
particular model is asked to modify it in order to make its parts inter-
changeable with those used in the model of another client or munufacturer.

Furthermore, there are limits to the cost reductions obtainable from
lunger production runs, from continuous rather than batch production,
from decreasing the number of types, or from any combination of these
processes, because raw materials, which are not much affected by variety
of models, account for such a high proportion of total production costs
and because current production technologies are already geared to
short runs and frequent changes in the dimensions and characteristics of
the product. The economic benefits of standardization within present
technologies are therefore limited, whereas the disadvantages to the
client or the user of reducing variety are considerable.

Precoss approach

In many countries, a fourth approach is used that, for lack of a
better term, may be called the ‘‘process’’ approach. It is more difficult to
describe; it is characterized by a pattern of relationships between partioi-
panta cutting across many of the traditional boundaries between client,
professions and industry.

A common variant of the process approach, called a ‘‘package deal”,
offers to the client a comprehensive service by a mixed team of designers,
producers and assemblers. Another variant is the ‘‘serial contract”,
which enables the client to renew with an existing team an on-going
contract, subject to negotiating a new price.

In both cases the essential feature is the ocohesion of the building
team, and this requires that the contractor be brought in at an early
stage and the members of the team know each other well. To secure the
second prerequisite, the group must be established on a more or less
permanent basis; the oontinuity of the team thus becomes the key to
suocess in this approach.

A particular structure of demand for buildings and a given level of
technology may be more or less favourable to any given approach,
although the relationship may be complex. Thus, for example, some of
the most succeesful systems of prefabrication based on heavy conorete
panels are not based on the component approach, sinoce their paits are




THE CONBTRUCTION PROCESS: A QUALITATIVE ASSESSMENT 41

seldom interchangeable between systems, nor on the model approach,
since few manufacturers succeed in persuading the client to accept
standard buildings, especially if the client realizes that the system is far
more flexible than the production manager cares to admit. They are
based on the process approach, i.e. the provision of a comprehensive
design-and-build service. The essence of mass production is not, as was
once remarked, that “‘you can have any colour provided it is black”
but rather that “‘you can have any colour provided it is a Ford’’.

The technology used is relatively unimportant; the dividing lines
between traditional, neo-traditional, rationalized traditional, traditionnel
évolué, industrialized building and so on, may be arbitrary and bear
little relationship to the materials used and to the production and
assembly sequences adopted.

Any of the four approaches may be adapted to conditions prevailing
in developing countries. The lack of firmly established national standards
may facilitate the introduction of the standards conventions required for
the component approach, although the low quality of local production
and the scarcity of professional skills may prove a serious obstacle. The
model approach is already in use especially in the public sector, although
in many cases a complete product is not offered but merely a set of
standard plans and specifications. The “one-off”’ approach dominates
the private sector and the more prestigious of public buildings and large
civil engineering works. The prooees approach is often offered by inter-
national consulting firms, especially when they are in a position to provide,
in addition to a professional and industrial service, part or all of the
finance for the project in the form of bilateral aid or private investment.

THE VARIED ROLE OF THE GOVERNMENT IN CONSTRUCTION

The role of the Government in relation to the construction industry
is complex and varied in all countries, whatever their level of economio
and social development. The Government acts as the legislative authority
imposing external oonstrainta on construction and as participant at
different levels in the building process.

In the most general terms, the primary role of the Government is
the welfare of the people. At this level, construction is a sector of the
economy that contributes to the national product and accounta for a
large proportion of investment.

Although, as already mentioned, few national economio development
plans give separate consideration to construction, it is obvious that all

4
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Governments are concerned with construction inputs, in particular
materials and manpower, and with its outputs, since practically all
human activities take place in, on or around the products of construction.

The Government and the external constraints on construction

It is not surprising to find that the location, dimensions and
qualities of buildings and civil engineering works are subject to elaborate
statutory requirements. Even relatively small urban or semi-urban
centres in developing countries operate a system of building permits,
building regulations and inspectorates of works, however crude it may be.

Historically, statutory requirements for building originated during
the nineteenth century as a result of public concern for health and
sanitation. In many countries building regulations are still issued and
administered by the Public Health Departments of central and local
government. Safety was next included in building regulations, although
in some countries fire regulations had been introduced at an earlier stage
as a result of disastrous city fires. Safety requirements relating to earth-
quakes evolved in a similar way; each disaster led to a review of the
existing regulations and generally resulted in the imposition of stricter
or more apposite structural requirements.

Gradually the collection of basic health and safety regulations
developed into quality standards for buildings as a whole (stability,
natural light, sound insulation etc.), or for their parts (durability,
resistance to natural deterioration, weather-proofing etc.). In the absence
of & rigorous and systematic body of knowledge on the performanoce of
building materials, building components or complete buildings, it was
natural that such regulations should specify as acoeptable standards
only those materials and techniques that had proved their suitability
over long periods of time.

lnmnyinduntﬁdbedwuntrb,sndinmulysudonlom
ocountries up to this date, building regulations are still couched in the
form of statements laying down precisely what (ype of material or mode
of construction is acceptable. It is possible to suggest an alternative
methodufmuuetioninonlysfawummdaventhwthom
is authorized or rejected by striot comparison with the more traditional
building techniques.

The problem is partioularly aoute in developing countries, where
modern building technology and oriteria have been transplanted without
substantial modification from Europe or North Amerioa. The striot
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enforoement of descriptive and therefore restrictive building regulations
originating under different climatic, social, economic or organizational
conditions has often stifled the development of new materials and
techniques and has added an unnecessary burden to construction costs
in developing countries.

The retention of outdated building regulations is one aspect of a
general tendency for professional staff and administrators in developing
countries to insist on the same requirements as their counterparts in
industrialized countries. Although lip service is paid to the idea of
adaptation to local circumstances, it is often interpreted as a half-hearted
scaling down of European or North American standards. There is an
urgent need for a thorough reappraisal of performance requirements in
terms of local conditions and for a general overhaul of statutory re-
gulations in developing countries on the basis of the more advanced
criteria elaborated in many industrialized countries of Europe and North
America, suitably adapted to local conditions and to local standards of
taste.

The Gevernment as & participant in the construction indusiry

The following paragraphs deal with the ways in which public authori-
ties, both at the central aud local government level, participate in
oconstruction activity. They are based on the practioe of market economies
and do not apply to countries with centrally planned economies.

Governments may be committed to providing finance for the con-
struction proocess without necessarily acting as clients; it is common, for
example, for central and local government or for public aguncies funded
by the Government to encourage private construction, especially in
housing, by providing capital at reasonable rates of interest and over
long periods. Public author.ties do, however, ofien act as clients ; central
and local government programmes in all countries include a variable
but in general a large proportion of total construction, output. The

departments most directly concerned are those responsible for tranaport
and communications, defence, public buildings for education, health

and social welfare, housing, and, in some casss, the nationalised seotor
of the economy ‘energy, railways eto.). The relative importance of such
scctors varies from ocountry to country according to the political, social
and economic system, local traditions and the particular programme
concerned. The different public authorities may also vary considerably
in their attitudes as cliente.
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All countries have a central government department responsible
for what are usually called public worka. This covers parta or the whole
of the central government building programme and very often the main
network of public infrastructure  (roads, bridges, harbours, canals.
airports ete) In some casexn, separate pubhie anthorities are set up to
cover specitic sectors among those listed above, and such authorities
are sometimes granted a considerable degree of independence, although
they derive most of thewr funds from the central government budget.

In most developing countries, central government  departients
concerned with huilding and constrnotion are relatively well staffed and
technieally sophisticated. They tend to be over centralized, which in
natural in view of the searcity of professional manpower, and rather
conmervative as regards design and the administeation and superyision
of construetion projects. They use an approach to construction matters
similar to that adopted v industrialized countries, although the
similarity is often hmited to matters of procedure. As a result, the
over-strict attitnde of many central government departments, in particular
of ministrics of works or public works departments, while intended to
maintain a high professional and technical standard, often imposes an
unnecessary constraitt on innovations in the building process. Regional
oftices  of central government departments, when properly staffed
(which is rarcly the cane) may sometimes be more flexible, since they are
in closer contact with local conditions and the requirements of users.

l.ocal authorities are in an even more difficult position than central
government departments even in countries with a long tradition of local
government at the municipal, provincial or regional level. The technical
departmenta concerned with construction are embryonio, under-staffed
and out of touch with what is going on elsewhcre. Local government
suffers oven more than oentral government from lack of continuity in
conatruction programmes, making it difficult to plan operations properly
and to recruit quanlified staff.

Professional staff in local government employment may suffer from
lack of adequate career prospects and tend to regard the technical
departmenta of the central government as the goal of a sucoessful profes-
sional career. Thia is unfortunate, sinoe & major part of the contribution
that construction can make to economic and social development in
most developing countries will oocur outside the capital city or major
conurbations. The adequate staffing of local government building and
oivil engineering departments should therefore receive a high priority
in planning skilled manpower resouroes for construction.
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The central or local government acts in the capacity of client by
providing funds for, and commissioning works from, the private
construction industry. It should be borne in mind that the role of client

generally includes defining acceptable standards and issuing an adequate
brief to the design team.

It is necessary to distinguish between the general responsibility
of the Government for enforcing compliance of all coustruction activities
with statutory requirements as described in the preceding section, and
the specific responsibiiity of government departments as clients of the
construction industry. A clear line can also be drawn between public
authorities that simply buy the services of the construction industry

and those that Participate in actually designing their own construction
programme.

Ministries of education of many countries have their own architectg
and engineering departments, which Prepare plans, bills of quantities
and specifications for educational buildings for which the construction
industry is invited to tender in open or restricted public competition.
Similarly, ministries of public health may be responsible for the design
of hospitals, clinics, health centres etc. Highways, railways or airport
authorities may have their own design staff, and so on. Since they are
in closer touch with local conditions and the ultimate users, such

departments often show more initiative and imagination than ministries
of public works.

The nationalized sector of industry and the major public utilities
(water, electricity, gas, railways, transport etc.) are frequently modern
and sometimes technologically advanced in matters of construction.
They compete successfully with central government departments in
recruiting professional staff, to whom they offer a career structure more
flexible, although sometimes less secure, than that of the civil service.
Depending on the institutional framework, they may be less conservative
in their method of awarding contracts, and they are jealous of their
autonomy, an attitude that sometimes leads to open conflict with central
government departments. They may also be less restricted in financial
matters particularly as regards capital investment : in many cases they
therefore use more capital-intensive methods of construction.

In & few cases, the public sector gives a lead to the rest of the
industry by being in the forefront of innovations as regards studies of
user requirements, types of building, technological processes and building
techniques, contractual relationships and other procedures. These are
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exceptional cases demonstrating the positive role that the public sector
might play if it were willing and competent to formulate a reasoned
technical policy in construction matters.

In many developing countries, the public sector is the principal or
even the sole employer of highly skilled or professional manpower in
construction. Government departments may also be involved in actual
building and employ operatives directly to carry out part of their own
construction programmes. This applies mainly to the maintenance and
repairs of publicly owned buildings and civil engineering works, although
in some cases public authorities may undertake with their own labour
force new construction, mostly of a specialized kind. (Even when they do
not, they usually procure centrally their own materials and plant and
enter into “labour only” contracts with private firms; it is often claimed
that the economies thus obtained more than offset the overheads.)

It will be noticed that the participation of the Government in the
construction process may range from an interest that is diffused, general
and indirect to a participation that is intensive, particular and direct.
It would be wrong to assume, however, that these different degrees of
involvement are necessarily sequential.

A government department is frequently involved in the production
stage, while failing to co-ordinate the construction industry at the
level of the national economy or to develop a reasoned technical policy
even for the sector in which it acts as client or designer. Few Governments
in the market-economy countries have adopted a clear technical policy
In construction matters.

There is no doubt that the Government should include construction
in its general economic policy and should take steps to develop
and implement a technical policy for the industry as a whole. The
obstacles to the formulation of a technical policy are, to a large extent,
the vested interests of the spending departments (housing, health,
education, public works etc.), making them reluctant to surrender some
of their autonomy for the sake of a common long-term policy.

The role of the Government merely as a client of the construction
industry is clearly insufficient in itself to promote future technical and
organizational development; Governments should be prepared to
formulate an explicit and consistent policy and to use the public sector
a8 @ pioneer for introducing desirable changes in the structure and
attitudes of the industry as a whole.




Chapter 3

THE OUTPUT OF CONSTRUCTION

There are several ways in which the product of the construction industry
may be broken down for the purpose of analysis. Those most usually
accepted are:

New work and maintenance and repairs;

Residential building, non-residential building and other construction
works;

Public sector and private sector;
Modern and traditional categories.

Few countries compile sufficient statistics to provide a detailed
breakdown of construction according to all these categories, although
in most countries the order of magnitude of some of the main aggregates
is known. Knowledge of the relative importance of the various categories
of construction output is a prerequisite for formulating short- or long-
term policies for the construction industry in any country, particularly
developing countries.

It is seldom possible to consider construction output globally.
Different categories of constructicn consume different inputs, follow
different patterns of financing, grow at different rates, utilize different
technologies, and are handled by different professions or contractors,
A separate analysis is therefore required.

NEW WOoRK AND MAINTENANCE AND REPAIRS

The first method of breaking down construction output distinguishes
between new work and maintenance and repairs. The distinction is not
a8 obvious as it may appear, partly owing to the way in which accounts
are kept by industrial, commercial or public establishments and in which
capital and current expenditure are interpreted. Individual organizations
may draw different dividing lines between the two categories of
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expenditure, and their definitions may not coincide with those adopted
for fiscal purposes.

National accounts may tackle the problem in yet another way and
thus add to the confusion. Although it is possible to identify clearly
items at the opposite extremes of the range covered by construction
activity (for example, a completely new school or hospital building, as
compared with the periodic replacement of paint or electric bulbs), there
is a large area in the middle, variously described as conversions, altera-
tions, additions, major repairs etc., which, according to the method of
reporting, may be attributed either to new work or to maintenance and
repairs.

The problem is not of purely theoretical interest, since maintenance
and repairs may account for as much as one third of the total annual
output of construction in industrialized countries and absorb up to
40 per cent of construction manpower. Furthermore, as shown in tables 2
and 3, the allocation of total output between new work and maintenance
and repairs varies considerably in different categories of construction.

Experience also shows that the two types of activity are closely
interrelated. The volume of maintenance work depends on the number
of buildings to be maintained, their age and quality, on acceptable
standards—either imposed by statute or by what is socially considered as
tolerable, on the availability of labour and material resources and on
aspects of fiscal policy that may act as an incentive or a disincentive.

A vigorous programme of new housing or new school construction, if
sustained over & number of years, will reduce the average age of buildings
and also, if old buildings are scrapped, the immediate over-all need for
maintenance. The reverse is also true: a policy of maintaining, renovating
or improving the existing stock of dwellings, schools or roads will reduce,
to some extent, the need for replacement and therefore will affect the
level of new construction.

Maintenance work is often treated as a residual. When the capacity
of the construction industry is limited, especially in terms of availability
of skilled labour, maintenance expands or contracts in inverse proportion
to fluctuations in new work. The relationship between the two categories
i8 not a simple one, and it is only beginning to be understood in a few
industrialized countries.

Accounting techniques such as discounted cash flow, or calculating
the equivalent annual cost of a once-for-all capital investment, have only
recently been applied to construction programmes on any significant
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scale. Although the concepts are familiar enough, the dichotomy between
the organization providing the initial capital for construction and those
responsible for maintaining the building over its lifetime has proved an
obstacle to taking both aspects of construction activity into account in
planning programmes.

In developing countries, at least in the early stages of modcrnization
and urbanization, the stock of capital assets in building and civil engineer-
ing work tends to be of more recent date than in industrialized countries.
Although statistics on maintenance are practically non-existent in
developing countries, there are indications that maintenance work
accounts for a small proportion of total construction activity, probably
not more than 10 to 15 per cent as opposed to 25 to 35 per cent in
industrialized countries. (See tables 2 and 3.) The lower standard of
maintenance tolerated in developing countries for a large part of the
stock also serves to diminish the Proportion of work in this category.
But the problem is simply postponed: since the product of construction
is long-lasting, present day decisions to skimp the qualitly of new work or
the level of maintenance of existing stock implicitly commit future
generations to spending a good deal on maintenance and repairs.

This may be observed in major infrastructural works (roads,
airports, irrigation canals etc.), where the neglect of adequate main-
tenance in the early stages has led to rapid deterioration and to mounting
expenditure on repairs, for which sufficient provision has not been made
in the budget. Public works departments in developing countries are
reluctant to plan and organize maintenance operations, as opposed to
the more challenging and prestigious task of undertaking new civil
engineering works.

Building maintenance, as distinet from civil engineering maintenance,
is a labour-intensive operation, requiring a large number of skilled
operatives in the finishing trades (painters, plasterers, roofers etc.). In
industrialized countries it is traditionally handled by small firms; in
developing countries, it is mostly carried out by self-employed artisans
whose numbers are often limited. This raises important problems of
training and organization, which have not so far received adequate
attention.

In civil engineering work, some of the maintenance operations may
be mechanized, although this is seldom done in developing countries.
Handling the large unskilled labour force in the direct employment of
public authorities presents a special problem of organization, management
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and supervision in which the critical factor is the availability of trained
foremen and supervisors.

Developing countries must take into account the intimate and
complex relationship between the allocation of resources to new work
and to maintenance and repairs. Experience in the industrialized countries
may serve as a guide, and statistical information, although difficult to
obtain, may be collected at least in the public sector of construction.
What is needed is a clear realization of the problem and the formulation
of an explicit policy. In the public sector, the clients, since they are
the authorities themselves, already possess the means for implementing
such a policy; in the private sector, more indirect measures will have to
be introduced, including the use of fiscal incentives and the adoption of
long-term programmes to educate clients and to train skilled workers,
so that the necessary maintenance work is carried out.

RESIDENTIAL BUILDING, NON-RESIDENTIAL BUILDING,
AND OTHER CONSTRUCTION AND WORKS

Countries using the United Nations system of national accounts
report the breakdown of GDCF in construction under the summary
headings of residential building, non-residential building, and other
construction and works. They do not all report under the three headings
separately; but sufficient information is available to give a general
indication of the orders of magnitude involved.

The breakdown is useful in so far as it distingnishes between building
proper and civil engineering. Different countries interpret these terms
in different ways; sometimes it is even impossible, within a single project,
to separate unequivocally the two categories. Many firms carry out both
building and civil engineering work, although it is often organized by
separate departments; in some countries, however, these two activities
are carried out by separate firms, frequently belonging to different trade
or professional associations and in some cases negotiating contracts or
wages on a separate basis. The nature of new civil engineering work tends
to favour the larger firms, since it consists mostly of large ‘“‘one-off”
contracts, often requiring the use of expensive and highly specialized
plant.

Data over the ten-year period 1956—1965 from 53 countries reporting
residential building (dwellings) separately and from 40 countries
reporting other construction and works separately are summarized in
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figures 4 and 5. It will be seen that in most countries each of these
categories accounts for between 25 and 50 per cent of total fixed capital
formation in construction, with a simple mean of 38 per cent. There are,
however, significant differences between industrialized and developing
countries.

In industrialized countries dwellings absorb from 25 to 60 per cent
of GDCF in construction, the proportion for most countries falling within
the narrow range of 35 to 45 per cent. The share of other construction
and works (civil engineering) varies from less than 20 to nearly 70 per cent,
with the figure for half the countries lying in the 25 to 35 per cent
range.

The pattern is not so clear in developing countries, where great
differences in the share of each category may be observed. It should also
be noted that averages are less meaningful in developing countries, since
they hide great fluctuations from year to year. Furthermore, it should
be remembered that in many developing countries statistics of GDCF
refer mostly to the monetary sector and only rough estimates are made
of capital formation in the subsistence sector.

Dwellings appear to account for a smaller percentage of GDCF in
construction in developing countries. In most countries the proportion
is between 30 and 40 per cent, with the figure for individual countries
scattered more widely, from a minimum of 10 per cent to a maximum of
nearly 60 per cent. The share contributed by civil engineering also
varies considerably—from 10 to 80 per cent—but in most countries it
is between 35 and 50 per cent, a range significantly higher than that
recorded for the industrialized countries.

The share of each of the three categories in GDCF in construction is
to a large extent dictated by the needs of the economy and the aspirations
of the community. In this sense, construction is a “‘service industry” and
the level of activity is subject to the demands of the other sectors of
the economy. Construction seldom creates its own market, although it
has proved to be very adaptable to rapid changes in demand.

This fact is expressed more controversially in the phrase ‘“a country
has the construction industry it deserves”, i.e. changes in the structure
of the industry tend to foliow, rather than precede, changes in the
structure of demand. The level and characteristics of the demand for
buildings and civil engineering works may be changed, at least over
short periods, by deliberate acts of policy. This is partly because the
public sector in construction is very important in most countries.
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Over long periods, however, a relative kalance is re-established
between residential building, non-residential building and civil engineering
works, reflecting the particular pattern society requires. Factories cannot
be built without houses; houses cannot be built without schools ; factories,
houses and schools cannot be built without roads, and so on. Social
requirements are similar in countries at a similar level of economic
development, and this is reflected in the breakdown of construction
activity into the three categories considered in this section.

Changes of emphasis between categories of building output are
facilitated by the fact that residential and non-residential building utilize
approximately the same mix of factors of production and may be tackled
by the same labour force and, up to a point, by the same contracting
organizations. But there is no real interchangeability between building
and civil engineering work for various reasons, including the differences
in size of firms and in the contractual arrangements.

On the other hand, although few building firms can successfully
enter the civil engineering field, the converse is fairly easy. A significant
development in Western Europe since the Second World War has been
the entry into building construction of large civil engineering contractors,
who brought with them their managerial skills, their financial resources
and their familiarity with the deployment and efficient use of an expensive
array of plant and equipment. Attempts have also been made in develop-
ing countries to utilize international civil engineering contractors for
building purposes, but the limited scale of operations and the low prices
offered for the construction of conventional housing have often defeated
the promoters.

A factor of considerable importance in all countries is how the
effective demand is shared out among contractors. Economies of scale
must be considered, although there is some tendency to exaggerate their
importance. If continuity of output were guaranteed over longer periods,
this would probably contribute to making the industry functiun more
smoothly; but it is difficult to reconcile such a guarantee with the
principle of competition, which dominates a good deal of construction
activity in both public and private sectors. Certain types of repetitive
building—for example, public housing or primary schools—are more
likely to provide continuity of output than other, more individual types.
Political and cconomic uncertainties, however, often make it impossible
to rely on repetitive building to provide the steady demand that would
enable the construction industry to make more efficient use of its

resources.
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PUBLIC SECTOR AND PRIVATE SECTOR

Construction output may also be classified according to whether the
client is a public authority or a private body. individual or collective.
Unfortunately, statistics on the relative importance of these two sectors
are available only in a few industrialized countries.

In many developing countries, public expenditure on construction
(including both new work and maintenance and repairs) is the only
expenditure known with any degree of accuracy, at least as far as the
central or provincial government is concerned. It is difficult to generalize
from the scattered data available, but it is reasonable to assume that
the public sector dominates in civil engineering works, where it may
account for more than 90 per cent of the total annual output. and that
the private sector is the more important in housing, building for industry
and commerce and—in developing countries with a long tradition of
religious or missionary institutions—in building for education and
health.

In a majority of industrialized countries, including most European
countries and Israel and Japan, a considerable volume of housing is
financed, directly or indirectly, by central or local government. The
same applies to building for education (primary, secondary and higher),
for health and for other social welfare services. In countries where large
sectors of industry and services are nationalized, the share of the public
sector is considerably more than 50 per cent.

In view of the size of public investment in building, it is surprising how
reluctant most Governments have been to make use of their powers except
in purely financial matters. Until recently, few Western European coun-
tries laid down a clear technical policy for the buildings they helped to
finance. This is not the case in the centrally planned economies in Eastern
Europe, however, where technical policies have often preceded adminis-
trative or economic measures.

The situation began to change at the beginning of the 1950s, when it
was realized that the gap between the demand and the supply of building,
hitherto regarded as an emergency following the disruption and destruc-
tion of the Second World War, was in fact a long-term problem to be
solved only by long-term changes in the structure of demand and the
way in which this demand was allocated to the construction industry.

At the same time, owing partly to improved communications and a
greater awareness of the problem in other countries, and partly to the
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action of international agencies and organizations [such as the United
Nations Economic (Commission for Europe (ECE), the Organisation for
Economic (Co-operation and Development (OECD) and its affiliated
European Productivity Agency (EPA), the European Economic Commu-
nity (EEC) and the International Council for Building Research and
Documentation (C1B)], Governments and other public institutions started
work on reviewing existing regulations, introducing more flexible methods
of awarding contracts and formulating conventions for the dimensional
co-ordination and standardization of building materials and components
that might be internationally accepted. There was also a move to reassess
the purpose and scope of training for employment at all levels in the
construction industry, and in general to sponsor, encourage and support
what became known as the “industrialization of building”.

The public sector played an essential role in this. It may be regretted
that the professions associated with the industry (architects, engineers
etc.) did not, at least until recently, sufficiently associate themselves
with it. At the risk of oversimplifying the position, it might be said that
the converse was true in the centrally planned economies, where the
publicly owned construction industry took the lead in introducing
changes and securing the support of the higher policy-making bodies.

It was natural that the public sector should be prominent in the
move towards industrialized building. Only the public sector had a
sufficient volume of demand for building to justify the research and
development work necessary to launch new techniques or to create new
products. Only the public sector was able to plan its requirements in
advance and ensure the continuity of demand, universally regarded as a
sine qua non for industrialized building. The drawback was that the
public sector was exposed to changes in policy and to political control.
Governments were tempted to use the public sector as an indirect re-
gulator of demand, which sometimes had unfortunate effects on the
construction industry.

Few Governments seemed to appreciate that credit restrictions,
licensing systems and similar indirect means of modifying demand did
not have an immediate effect on production. Since new construction
is a form of capital investment, the construction industry and its related
professions are sensitive to changes in mood or confidence. But, since
construction is also a complex assembly operation, the repercussion
of such changes on the various sectors supplying inputs is much delayed.
The time lag has been veriously estimated at from eighteen months
to three years, and the consequence is that government measures often
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have the opposite effect from what was intended, if indeed they have
any effect at all.

Such considerations are relevant to developing countries, where
the public sector often dominates modern construction activities in the
urban areas. Furthermore, construction is usually heavily dependent on
imports of building materials, components, plant and skills. Sudden
changes in the construction policy of the Government, or in the way
it is financed, or the introduction of restrictions on imports or quotas,
affect the output and the organization of the industry more rapidly
than in industrialized countries.

Large fluctuations in the aggregate figures for construction output
conceal even larger variations in individual categories of construction,
with regional or local repercussions that may prove disastrous for
emerging national contractors who lack the financial resources to ride
out the peaks and troughs of demand.

The large international concerns, which in many developing countries
have a near monopoly of major civil engineering projects, protect
themselves by increasing their profit margin and by writing off over
short periods the expensive plant and equipment they use in highly
specialized work. These practices lead to higher prices and are largely
responsible for the high building costs in developing countries, as
compared with those for similar kinds of work in industrialized countries.

The responsibility of public authorities is therefore greater in
developing than in industrialized countries. When it is borne in mind
that the public sector is often the principal employer of highly skilled
manpower, the importance of a consistent construction policy by central
and local government hardly needs stressing.

Outside the centrally planned economies, however, private clients
also account for a sizable proportion of the total demand, and the
production side of the industry is almost entirely in the hands cf private
industrial concerns, including a large number of self-employed
artisans.

As an exception to this rule, it is customary for public departments
to employ their own labour to carry out a substantial part of maintenance
and repair work on publicly owned construction. This is because
maintenance work is made up of a large number of small operations
that are not easy to describe in unequivocal and binding terms in a legal
agreement, which would be a prerequisite for farming it out to a
contractor.

5
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The technical policies and contractual arrangements in force in
the public sector affect the private sector as well, although with a
considerable time lag. In only a few countries in the upper range of
economic and social development could it be claimed that the private
sector is ahead of the public sector as regards contractual procedures
or the use of advanced technologies. One of the main problems in the
remaining countries is how to increase the influence that the public
sector exercises over the private sector and how to spread the know-how
accumulated in a few central places throughout an industry that, by
its very structure, tends to resist change.

MODERN AND TRADITIONAL CATEGORIES

The three preceding sections of the present chapter have analysed
the output of construction by type of work and by sector of use. As
far as developing countries are concerned, an even more important
distinction is based on the different levels of technology used by the
construction industry. Four separate categories may be identified in
most developing countries; they are:

The international-modern ;
The national-modern;

The national-ronventional ;
The traditional.

The international-modern category is the easiest to define and the
term is largely self-explanatory. It includes major civil engineering
works, public buildings in a prestige class, and high-quality private
buildings in the large urban centres of developing countries. It is
international in that it employs technologies borrowed from the most
advanced countries and that it is largely—sometimes exclusively—in
the hands of expatriate firms. It depends heavily on imports of expensive
materials and components, of sophisticated plant and machinery, and
of professional, managerial and supervisory skills. It conforms with
international quality standards: it is based on internationally accepted
contractual documents and practices, and so on.

The national-modern category may be regarded as a scaled-down
version of the international sector. It caters to both public and private
demand in major urban centres. Although it is based on technologies
imported from industrialized countries, the quality standards have been
scaled down to local conditions. It requires a large number of skilled
operatives in various building trades. It employs the simpler mechanical
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aids and plant (concrete mixers, block-making machines, hoists
scaffolding etc.). It is handled mainly by national firms whose
organizational pattern and technical competence is often a pale copy
of the middle-range construction firms in industrialized countries. The
national-modern category includes a large proportion of minor public
buildings, (schools, health centres, police stations etc.), private commercial
and industrial buildings, secondary roads and other minor civil
engineering works. In some developing countries the national-modern
category uses almost exclusively locally produced building materials
and components, although a small proportion of imported fittings and
equipment may be employed. In the less developed countries of Africa,
Central America and Southeast Asia, however, imports of building
materials and components may contribute from 20 to 30 per cent of
the output value.

The national-conventional category is not easy to define. It is in
essence transitional and the term ‘‘intermediate technology” is often
used to describe it. It is characterized by a mixture of traditional materials
and techniques and a few selected modern inputs, such as cement for
floors and wall blocks, corrugated iron or asbestos-cement sheets for
roofing, hardwood for joinery, glass, paint and other finishes. Such
materials are used in varying amounts according to the sophistication
of the client. For a number of technical and administrative reasons,
the public authorities do not generally finance building in this category,
but it covers a large proportion of privately built dwellings in urban
and semi-urban centres, as well as a good deal of rural infrastructure
and community development. Most of the work is carried out by local
artisans and by small, emerging indigenous contractors who are starved
of working capital, simple plant and tools and basic management skills.
The national-conventional category of building provides an ideal training

ground for local artisans to acquire the necessary experience to undertake
modern construction.

The traditional category of building predominates in rural areas
and, in some cases, in the areas between rural and urban settlements.
It lies almost entirely outside the monetary sector, and the labour is
mostly unskilled men carrying out “do-it-yourself” jobs. Traditional
building is greatly influenced by the national-conventional category as
soon as transport facilities improve communications between urban and
rural centres, or the rural dweller has migrated to the town.®

¢ An interesting example is described by Crooke in International Labour
Review; for full reference see annex 3 under *“International Labour Organisation’.
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It will be observed that the four categories have been described
both in terms of the technological features of construction and of the
branches of the construction industry that carry it out. The two aspects
are closely connected, but the relationship is not a direct one. The relative
importance in output of each category of construction and the contribu-
tion of each branch of the industry may be better understood from
table 6, which is based on the experience of a developing country in the
mid-19680s. The table exemplifies construction output by:

Branch of industry; civil engineering, building and maintenance
and repaiis;

Category of construction: international-modern (IM), national-
modern (NM), national-conventional (NC), and traditional (T);

Technological level (very high, high, medium and low).

Of the four technological levels—very high, high, medium and low—
each accounts for approximately one fourth of the total output, with high
and very high technology predominating in new civil engineering
construction, whereas new building construction is equally distributed
between high, medium and low technology. At each technological level,
the output is shown also by category of construction. Construction in
the national-modern category is seen in this example to account for
34 per cent of the total output (i9 per cent at the high technological
level, 7 per cent at the very high level and 8 per cent at the medium
level). At the “very high” technological level, reading vertically, it is
seen that construction in the national-modern category is divided almost
equally between civil engineering, building and maintenance, whereas
at the ‘“high” technological level, the national-modern category is
concentrated largely on new building.

Without soms estimate of the breakdown of output by technological
level and by category of construction, it is impossible to formulate a
coherent policy for the development of the construction industry. The
different categories respond differently to changes in technological
level of demand. Resources released by one category cannot necessarily
be used by :.nother; the situation may occur, for instance, where idle
capacity in the national-modern category may coexist with excessive
demand for construction in the national-conventional category or wvice
versa. There may also be a lack of effective demand for a category
of construction, for example, when pilot projects for social housing
(improperly called low-cost housing) are carried out in the national-
modern category at prices well above the means of the social class for
which they were originally intended.
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Planning for the future of the construction industry in a developing
country must be based on a reasonable quantitative assessment of the
present structure of construction output and the construction industry
and on consistent assumptions about the probable rates at which each
category will grow. Targets may then be set, based on past experience
and on the growth potential of individual categories. The desired volume
and technological level of demand may be influenced by direct policy
action, especially in the public sector; estimates of resources required
to achieve these targets may be made for each category. Finally,
specific constraints may be eliminated by concerted short- and long-term
action. In brief, the lines along which construction output evolves may
be directed by conscious decisions on the part of the Government.



Chapter 4

MANPOWER, EQUIPMENT AND FINANCE

MANPOWER?

The quantitative aspects of employment in the construction industry
were discussed in chapter 2. The present section is concerned with some
qualitative aspects of manpower engaged in construction.

The construction process consists in the main of the assembly on
gite of a large number and variety of building materials and components.
The labour content is high, as in other similar large-scale assembly
operations. Furthermore, the variety of materials and components used
in construction implies a corresponding variety of techniques and
procedures for their assembly. This is reflected in the number of different
construction skills, some of which have evolved over centuries, while
others have been introduced more recently as a result of innovations
in building materials.

The evaluation of data for 1960/1961, collected by the Directorate
for Scientific Affairs of OECD and relating to all economic activities
in eleven industrialized countries, showed that employment in construc-
tion accounted for 5 to 10 per cent of total employment. But analysis
of the labour force by occupational groups as defined by the ILO showed
that, except in Greece and Portugal, the group comprising craftsmen,
production-process workers and labourers accounted for only 30 to
40 per cent of the total labour force, whereas it constituted 75 to 85 per
cent of the construction labour force. These proportions underline the
labour -intensive character of construction activities.

National aggregates for the construction industry conceal
considerable differences within the industry itself. In any country,
construction units differ greatly when analysed by size of firm, by skills
of workers and by trade. For example, construction firms specializing
in civil engineering works are generally large or very large and employ
a high proportion of concretors, machine operators and labourers,

? Monograph 14 in this series deals with the general subject of manpower
in industry.
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whereas contractors devoted ma‘.iy to the traditional finishing trades
and services (painters, plumbers, roofers etc.) are generally small or
very small and employ few Jabourers but a large proportion of workmen
specialized in their respective skills.

Changes in the structure of demand have a great effect on the
structure of employment. Thus, a switch from maintenauce to new work
or from building to civil engineering will place different demands on
firms of different trades and different size. The constructioi: industry
in all countries shows a certain flexibility in adjusting itself to new
conditions. When changes are too sweeping or rapid, however, shortages
occur of skilled manpower with the right qualifications, and targets
are not met. It is clear that better short- and long-term planning would
be possible but would require a degree of sophistication and compre-
hensiveness rarely attained even in highly industrialized countries.

Skilled workmen

The traditional operative skills involved in construction are mostly
those conce'ned with masonry (stone, bricks etc.), carpentry and joinery,
flooring, tiling, plastering and rendering and painting. With the develop-
ment of environmental control and mechanical services in building that
began towards the middle of the nineteenth century, entirely new skills
had to be introduced to handle plumbing and sanitation, electrical
installations, mechanical services and, more recently, heating, ventilating
and air conditioning.

The other major innovation in building technology has been the
replacement of massive load-bearing construction by framed structures
with relatively light infill and cladding. The main materials used for
frames are currently steel and reinforced concrete. Thus, steel erecting
emerged as a new skill in the United States towards the second half of
the nineteenth century.

The relative share of different skills in the construction labour
force has changed rapidly in industrialized countries, following
technological changes. The employment of masonry skills has generally
decreased owing to the use of concreting, either plain or reinforced, which
since its introduction towards the end of the last century has spread
more rapidly than any other building technique.

In situ concreting requires considerable skill in shuttering, and this
has become a specialized branch of the construction carpentry trade.
The use of reinforced concrete also involves the introduction of the new
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gkill of preparing and placing steel reinforcement, both at the factory
and on site. Traditional finishing trades, such as plastering and painting,
have become the scarcest skills in building; the desire to reduce such
operations, or to eliminate them altogether, is one of the reasons behind
the introduction and large-scale development of pre-cast concrete
construction that has constituted the main technological trend in Europe
over the last fifteen to twenty years.

Carpentry and joinery skills have evolved differently and in ways
that vary from country to country. The relative decrease in the use of tim-
ber as a structural element in many industrialized countries has often been
offset by a corresponding increase in fittings and equipment involving
timber. In other countries new timber technologies (wood-based panels,
gluing, laminating etc.) have been developed that require new and more
sophisticated skills. A number of other new trades have emerged over
the last forty or fifty years, with the introduction of asphalt and bitumen
products, asbestos cement, insulating materials, new types of flooring
and other finishes, sheet glass and, more recently, aluminium and plastics.

The situation is not static; construction is no more dominated by
traditional skills than any other assembling industry. Nevertheless, the
training of some of the more traditional skilled workers has not changed
sufficiently and is still based, as it was several centuries ago, on
apprenticeship.

Accelerated training schemes for both traditional and non-traditional
gkills have been tried with some success. For example, one of the
advantages of the assembly on site of large pre-cast concrete units is
that specialized labour can be trained considerably faster for this job
than for the more traditional masonry skills. The same is true of the
manpower required in the factories producing concrete elements, where
advanced mechanization has reduced significantly the skilled labour
content of production.

Methods of payment have also changed considerably. Between the
extremes of fixed-timc wages and straight piecework payment, a number
of different systems have been evolved using bonuses, premiums and
incentive schemes, some of which have been successful in increasing
the productivity of the construction labour force. The definition and
measurement of the quality of the final product still remain a weak point
in labour relations and one that has received insufficient attention even
in industrialized countries.

A promising trend has been the reduction in the number of trades
involved in assembly operations, accompanied by better planning and
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organization of the sequence of individual operations on site. New
management tools have been developed to reduce the overlap between
gangs of workmen performing repetitive operations, thus ensuring a
better use of labour. In some countries this has led to an expansion of
subcontracting as described in chapter 2.

Similar general trends may be observed in modern construction in
many developing countries. A large proportion of the construction
output, however, is still based on relatively simple construction techniques
involving unskilled labour or traditional local skills. Nevertheless, it
would be wrong to assume that with the rapid process of urbanization,
shortages of skilled labour will not occur even in less developed countries.
Such shortages have already been experienced in many urban areas
where massive unemployment or underemployment is accompanied by
a scarcity of bricklayers or blocklayers, carpenters, plasterers etc. In
developing countries, apprenticeship and vocational training schemes
for the construction trades are still completely inadequate in terms of
the numbers produced and the types of skill imparted.

Trade unions have an important role to play in construction
development. Their structure and strength varies considerably in
countries at different levels of economic and social development. Even
where trade unions have established themselves in a strong political
position, however, they have failed so far to make a significant
contribution to the innovations so badly needed in the construction
industry. This is true even of more advanced countries, where, with few
exceptions, building trade uaions have adopted a rather conservative
attitude to the introduction of new technologies and, sometimes, of
new management tools. A great effort is required to bring trade unions
in developing countries to realize their potential contribution to the
evolution of construction within the framework of long-term social
and economic development.

The building professions

The problem of highly skilled manpower employed in construction
is quite different from that of skilled and unskilled workmen. At the
upper end, there are a number of professions such as architects, civil
engineers, structural engineers, mechanical and electrical engineers,
and, in Commonwealth countries and former British colonies, quantity
surveyors.
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The OECD data, mentioned in the previous section. showed that the
groups comprising professional, technical and clerical workers contributed
a relatively low proportion of the construction labour force as compared
with the total labour force. As in the case of skilled and unskilled
workmen, the proportion of administrative. professional, technical and
clerical staff varies in different types of enterprise and in different
trades, but it tends to grow steadily with the size of firm. There is a
slow but significant change towards employing a higher percentage «f
professionally qualified staff in construction. This is owing partly to the
trend towards concentration in the industry and the correspondingly
increased share of larger firms in the total output of construction.

The organization of the main building professions varies considerably
from country to country according to their level of economic and social
development. In general, local practices of architects and engineers are
small, professionally weak, starved of working capital, uncertain of future
employment, without adequate subordinate staff and often unable to
apply the codes of professional conduct and the structure of fees laid
down by their respective institutions.

Expatriate firms, often very specialized, tend to act as consultants
and to cream off the best professional skills available locally. They

are often introduced into a country in connexion with a major project:
once it i8 completed they sometimes find it difficult to secure sufficient
work to maintain an adequate staff. Some of them become wholly local
firms after a few years; others maintain only a skeleton staff locally and
transfer most of their operations back to their country of origin.

Professional institutions of architects and engineers devote them-
selves mainly to the interests of their members and are only marginally
concerned with training, although there are some notable exceptions. Few
of them display a progressive attitude towards construction procedures,
although their potential contribution to innovation and development is
great. They should also play a more dynamic role in initiating original
research and in encouraging their members to apply the results. This
assumes that they are strengthened, both legally and financially, and
that they are prepared to give a lead to the development of construction.

Such institutions generally adopt a protectionist attitude towards
local professional standards and are unwilling to recognize foreign
qualifications, except those obtained in the countries of the former
colonial powers. A greater mobility of professional manpower among the
developing countries, and among industrialized and developing countries,
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would, however, be a great step forward. Institutional barriers to such
mobility should be removed by concerted action through the machinery
of the professional institutions at national and international levels.

PLANT

Practically all assembly operations carried out on site use some tools
or equipment ; it is therefore difficult to measure the degree of mechaniza-
tion of building operations if simple hand tools are included under this
term. Hand tools are in use all over the world and few of them have been
improved for generations. If, however, mechanization is taken to mean the
use of power-driven machines, an indirect index of mechanization might
be based on the horsepower per operative or per unit of output—a mea-
surement used in some centrally planned economies. But the nature of
assembly operations on site is such that even the most flexible machines
are actually utilized for only a fraction of the available time. An accurate
measurement of the contribution of mechanization to the efficiency of
building ope:-ations should take this factor into account.

Varieties of building plant

Almost all the machines utilized on building and civil engineering"
works have been designed to perform relatively simple and repetitive
operations. In this sense they mostly replace unskilled labour. Up to the
present, mechanization has not been much used for sophisticated
operations requiring more highly skilled workers, who are scarce in
practically every country. This was perhaps inevitable in view of the
low technological level of assembly operations required for a building or
a major item of infrastructure as compared with many more advanced
manufacturing processes. But it is an important factor in relation to the
introduction of plant and machinery in developing countries. An
exhaustive discussion on labour-intensive and capital-intensive meihods
in building and civil engineering work may be found in ILO publications.

It should be borne in mind that buildings and civil engineering
involve the movement, transport and placing of masses of bulky materials.
Indeed, the output of construction is the heaviest product made by man;
buildings may weigh between 100 and 1,000 kg/m? of floor area, depending
on the materials used. The lightest types of uninsulated, single-storey
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structures are made from timber, bamboo or other organic materials.
If thermal insulation is added to external walls and ceilings, the weight
of such buildings is 150 to 200 kg/m?2.

Multi-storey buildings with light frames, light suspended external
walls (curtain walls) but solid floors, used as office blocks and for other
administrative purposes in urban areas throughout the world, weigh
between 400 and 600 kg/m?. Buildings with heavy, load-bearing walls
(brick, stone or concrete) but light structural floors and roofs, which
constitute most single- and double-storey dwellings in the Northern
hemisphere, weigh about the same.

A combination of heavy walls and solid floors, generally made of
reinforced concrete, is characteristic of traditional construction and of
most of the heavy panel systems of prefabrication developed in Eastern
and Western Europe in the last fifteen years; buildings of this type weigh
between 800 and 1,000 kg/m? of floor area.

Such figures give an idea of the mass of materials to be handled in
constructing even the simplest buildings. In many countries, a dwelling
for a family of four persons weighs between 50 and 100 tons. Indeed,
physical mass may be an advantage from the viewpoint of sound insulation
and of thermal capacity, which is desirable in climates with hot days
and cool nights. The prevailing trend in building technology, however, is
towards weight reduction, although at present buildings throughout the
world are still very heavy. For this reason, the first operation to be
transferred to machines is usually the mixing of the aggregates (gravel,
crushed stone, sand etc.), binders (cement, lime etc.) and water which go
into making mortars and concrete. Power-operated mixers of different
sizes, with or without mechanical hoppers and dosing devices, have been
adopted by builders in developed countries all over the world- and are
increasingly used in modern construction in developing countries. Such
machines are simple and sturdy; they have a regular output and, if they
are properly used, the product is of uniform and prescribed quality. The
same applies to stone crushers and other machines required to produce
and grade aggregates used in concrete.

The next operation to be mechanized is the vertical movement of
materials and components. Although primitive cranes have been used
since mediaeval times in Europe, the introduction of vertical lifting
devices operated by electricity or internal combustion engines is relatively
recent in most industrialized countries.

Wheelbarrows and similar tools are used extensively all over the
world to transport materials, although they have still to be introduced
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into many developing countries, but horizontal transport by mechanical
devices is somewhat more complicated because a building site generally
presents many obstacles, including uneven ground, that simple machines
cannot easily deal with.

(ivil engineering is more highly mechanized than building. Earth-
moving in bulk and excavation have been mechanized to a large degree,
especially since the introduction of the bulldozer during the Second
World War. Digging equipment has been employed for decades in major
civil engineering works (canals, harbours, dams etc.), although machines
appropriate to the smaller sites used for building are of relatively recent
introduction.

The final step in the mechanization of bulk operations is the
introduction of the tower crane or the travelling crane, combining
vertical and horizontal movement. In many European countries, tower
cranes on building sites were practically unknown ten or fifteen years
ago, although they are already beginning to be used in urban areas in
developing countries. Their use is linked with the trend towards high
building in densely urbanized areas.

The tower crane represents a turning point in building technology.
Since it is expensive, it is justified economically only if it is used in-
tensively. Although it is impossible to determine which of the two
evolved first, there is no doubt that tower cranes and prefabrication of
large concrete components are closely associated. In some centrally
planned economies, the maximum weight of components that could be
handled by a range of standardized cranes has been used as a criterion
for classifying building techniques by levels of technology.

It will be noticed that the operations described so far deal with the
handling and movement of bulky and heavy materials and components.
The next step is more difficult since it concerns more sophisticated opera-
tions, considerably more diversified and traditionally handled by skilled
workmen.

In countries where “wet” systems of construction are generally used,
attempts have been made to mechanize operations such as bricklaying
and plastering, but with only limited success. An alternative has been to
suppress these operations altogether by changes in design, materials and
technology. In many European countries, non-traditional methods of
construction based on the use of large load-bearing reinforced concrete
panels for floors and walls were originally introduced as a means of
overcoming the shortage of skilled masons, bricklayers or plasterers. Such
methods are efficient when they succeed in eliminating completely the
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need for a particular trade. When, however, some finishing operation is
uecessary, involving a specialized trade, the economic advantages ot
prefabrication are greatly reduced. if not lost completely.

This is the main lesson to be learncd from the experience of in-
dustrialized countries, but it might also be claimed that the major
contribution of mechanization to coustruction lies in the fact that
machines have a regular output and are relatively expensive. Their use
therefore is an iucentive for the contractor to organize the whole con-
struction operation (and not ouly that part directly affected by machines)
in a proper sequence and at a prescribed pace.

As a result, there should be an improvement in the operations on
building sites, similar to that which has already taken place in Inajor
civil engineering operations. Such an innovation would probably have a
greater effect than the actual saving in terms of manpower replaced by
machines, since the manpower concerned is usually unskilled and there-
fore relatively cheap. If, however, the introduction of machines is not
accompanied by better management and more rational organization
of work, it will fail to produce the expected economic results. This has
often been the case in developing countries.

The use of building plant in developing countries

At present, developing countries import a great number of the
construction machines used, although many of them are of relatively
simple design and might be manufactured, or at least assembled, locally.
The production of simple building plant may be a promising line for the
emerging engineering industries in many developing countries, if changing
conditions make it possible to use such plant more extensively in
construction.

Most machines used on construction sites are designed to perform
only a limited number of operations. The more specialized they become
(and thus potentially the more efficient at a particular operation), the
more discontinuous their use is likely to be. The choice between specialized,
high performance and low utilization machines on the one hand, and
multipurpose, low performance and high utilization machines on the
other, must be made whenever mechanization is applied to complex
assembly operations.

In the industrialized countries, it is possible for a construction
project to make use of a particular machine when it is needed, through
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plant pools operated jointly by groups of contractors, through extensive
plant hire services or, in the case or large contractors, through the
activities of a separate but affiliated company, hiring plant on a cost or
profit basis to the remainder of the firm.

Arrangements of this kind are rare in most developing countries,
except in some of the large towns in Latin America, North Africa and
parts of Southeaet Asia. The lack of continuity of demand and the irregular
rate at which construction operations, apart from major civil engineering
works, proceed deter local contractors from acquiring even simple site
machinery. Scarcity of finance is another factor limiting the introduction
of mechanized plant by local contractors. A co-ordinated government
policy might easily break the vicious circle of low utilization and high
cost, and the experience of industrialized countries in the establishment
and operation of plant pools might usefully be adapted to the conditions
prevailing in the urban areas of the developing world.

Developing countries should also explore the possibility of using
imported second-hand machines; there is already a lively trade in used
plant. It would be necessary to establish an adequate organization for the
maintenance and repair of such equipment. To function efficiently, the
organization would need stocks of spare parts, either imported (which
would present problems, owing to the lack of international standardiza-
tion) or manufactured locally as part of the development of minor
engineering industries.

FINANCING THE BUILDING PROCESS

There are several possible conceptual models of the building process.
In one section of chapter 2, for example, the process was discussed in
terms of the participants, their respective roles and their contractual
relationships, whereas another section has described it in terms of the
flow of information. The building process may also be considered in terms
of the flow of financial resources among the participants. This conoept
is particularly useful to developing countries, where capital resources
are always in short supply.

In chapter 2, it was pointed out that the client provides the financial
priming for the initiation of the process. In order to do so, he must
command sufficient capital resources to bridge the period between the
inoeption of the project and the time when it begins to yield its social
or economic benefit.
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When the Government is the client, the problem is often masked by
the budgetary conventions obtaining in the public sector and by the fact
that market interest rates are seldom charged during the bridge period.
But the private developer investing his capital in a project is interested
in shortening the time during which his investment is unproductive. It
has been variously estimated that the interest paid during the bridge
period can add, according to prevailing interest rates, financial arrange-
ments and fiscal conventions, from 5 to 10 per cent to the capital cost of
many building projects.

It is therefore reasonable for all the participants, in their own inter-
ests, to attempt to cut down the time spent on the construction process.
It is, however, seldom appreciated that actual construction time on site
accounts for only a part (often less than one half) of the total building
time-table. The delays encountered in the preliminary stages of the
process, including those attendant upon securing approval from the
competent authorities, may add considerably to the cost of the
project.

The problem has become increasingly acute with the growing
complexity of large-scale building projects, and attention is being
devoted to it in several industrialized countries. There is little evidence,
however, that any action is being taken in developing countries, where
problems of financing modern construction are difficult.

The remuneration of the contractor and subcontractors is the next
problem in the flow of financial resources. They are almost universally
paid by instalments on the basis of work done. The work is subdivided
into clearly identifiable operations, and the instalments are paid over the
period of construction.

The intervals between such payments vary from country to country
and between different types of work; they may also vary as a consequence
of special contractual arrangements or of many other factors unrelated
to the building operations. The basic pattern, however, is that con-
tractors and subcontractors, but more particularly contractors, pay their
labour on a weekly (sometimes even daily) basis, whereas they receive
payment from the client in arrear. Throughout the project they therefore
need to have available as working capital a sum variously estimated at
between 2 and 10 per cent of annual turnover.

An unusual feature of the financing of building operations is the
almost universal custom of withholding a portion of the payments due
to contractors as a guarantee against bad workmanship, hidden defects

[iL
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or other faults that may be observed only after the project has been
completed. Various percentages are withheld in different countries and
for different types of contract, and the client (especially the Government)
is always under pressure from contractors to reduce the amount so with-
held, the interest on which adds to the total price eventually paid
by the user.

Payment for building materials and components is also made in
arrear in developed countries where building-materials merchants have
organized an efficient network of distribution and storage of supplies.
The merchants perform an important function by providing. in addition
to technical advice, short-term credit to the contractors, who pay
several weeks after delivery. This service is essential to smaller contractors,
but it is important to larger firms as well. In some countries, the
building-materials merchant provides credit even for the heavy, bulky
materials that are delivered direct from the stores of the manufacturer
to the building site without passing through the merchant’s yard.

The problem of finaacing plant and tools is a different one. Tt is
often remarked that building is a labour-intensive activity. The per-
centage of total cost attributable to the operating costs and depreciation
of plant is between 2 and 5 per cent on most building projects, depending
on the level of mechanization, the category of building, or the actual
operation.

This percentage is not significantly higher in the case of industrialized
building in most industrialized countries, at least within the limits of
current technology. The main difference between traditional and non-
traditional operations is that the non-traditional requires a considerably
higher fixed capital investment in plant off the site and sometimes in
transport and handling equipment, but ensures that better use is made
of the investment. Capacity utilization has become essential to the
successful operator of non-traditional building techniques; if it is achieved,
such techniques do not add to the final cost a significantly higher per-
centage for depreciation of plant and equipment than traditional
building methods.

It is customary for the main contractor, when such exists, to supply
the general plant, including scaffolding and temporary structures,
required by specialist subcontractors to perform their operations.
Complex arrangements regulate the allocation of responsibilities and
financial liability between contractors and subcontractors for the use
of plant on site.
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In many developing countries, small contractors exercise their
calling under very bad conditions; short-term credit is not available:
materials have to be paid for on delivery; payment from the client is
often subject to unreasonable delays, especially in the public sector:
plant is expensive and breakdowns frequent; labour is unreliable; cash
flow is unpredictable so that forward planning is difficult; and manage-
ment techniques are embryonic or non-existent. This is an area where
further studies of the conditions under which local contractors operate
in the developing countries might lead to suggestions for removing some
of these obstacles and thus ensure higher productivity in the building
industry.

Small firms are also more exposed than their larger competitors to
fluctuations in local demand, since they operate only in one locality.
Owing to the general atmosphere of uncertainty, they have little
incentive to tie up their scarce capital resources in fixed investment of
any kind. On the other hand, since they command few permanent assets,
they are less likely to obtain credit from banks and other financial
institutions. This is a vicious circle that can be broken only by a conscious
effort on the part of the public authorities; they might either guarantee
a regular flow of orders, to small firms or provide easier credit facilities
or, preferably, consider a combination of both measures.

Investment by the construction industry is comparatively low,
expressed either as a percentage of total fixed capital formation or of
turnover. Data for thirty-nine countries, covering the period 1960 to
1965, showed that in thirty-three cases, capital formation by the
construction industry accounted for less than 4 per cent of GDCF.? This
percentage is significantly lower than its contribution to GDP. Land
and buildings do not play an important part in the capital formation
of the typical construction firm, especially in developing countries.

CoST AND PRICE

Next to physical units, cost and price are the most convenient and
universal criteria for measuring the inputs and outputs of construction.
The distinction is important. The nature of the building process is such
that, whereas the prices of inputs and outputs are readily ascertainable,
costs are not easy to assess.

$ A System of National Accounts and Supporting Tables; for full reference
see annex 3 under ‘“United Nations”.
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The analysis of unit costs

Most industrialized countries collect and publish indices of wholesale
prices that cover the main building materials. The indices reported by
the countries of Western Europe and the United States show that over
the last ten years the prices of bricks and tiles have risen considerably
faster than those of cement. Expressed as an index with 1958 prices as
100, the prices of bricks and tiles now stand in the range of 120 to 150,
whereas cement has either decreased or increased at most to 110. There
has been no international trend in the prices of sawn wood: different
countries have shown different trends.

The relative stability of cement prices as compared with those of
ceramic products and sawn wood explains the general trend towards the
substitution of brick and timber by cement-based types of con-
struction.

Many European countries collect data on price movements for inputs
and outputs of housing construction, which accounts for up to 40 per
cent of total construction output and up to two thirds of all new building.
Over the ten-year period 1958-—1966, in all countries for which data are
available, with the exception of Sweden, the index of wages has increased
considerably faster than the index of materials.

This shows clearly the pressure of an inoreasing demand for house
building on the labour market when it is not matched by a corresponding
increase in the supply of skilled labour. It may also be taken as an
indirect measurement of lower productivity in the construction industry
a8 compared with manufacturing industries; it shows in addition the
gradual closing of the gap between building and manufacturing wages.
These trends are probably world-wide, although there is little statistical
evidence from developing countries to confirm them.

Another world-wide trend is that prices for house building are
increasing faster than the prices of consumer or other durable goods,
In most industrialized countries, the relationship between the price of
& dwelling and the income of the household ocoupying it has remained
unchanged over a long period. In many developing countries, however,
the gap between the price of urban dwellings of a minimum acoeptable
standard and household incomes has increased with the process of rapid
urbanization.

Whereas in the industrialized countries the capital value of so-called
“low-cost” housing is equivalent to between one and one half and two
and one half years’ income of a skilled manual worker, in developing
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countries the capital value of a house is more likely to represent between
three and eight years’ income in spite of the fact that quality and space
standards in developing countries are considerably lower.

To express costs per dwelling in this way, it is necessary to assume
that the unit taken for comparison is defined in precise terms. This is far
from being the case, since the relationship between building costs and
building standards is very complex. Nevertheless, there is sufficient
evidence to show that for most building types total cost increases with
area, but not in direct proportion, i.e. the marginal cost of the additional
unit area is considerably less than the average cost.

This relationship, which is true whatever the absolute cost of the
building, arises from the fact that in practically all buildings there is
a part of the cost that remains constant and is independent of the size
of the building; the greater this part, the smaller the marginal cost will
be. In the case of residential construction, the constant part comprises
the cost of the staircase, the kitchen and bathroom, the front door, the
garage, the meters, the boiler etc.; in the case of office buildings, it might
include the cost of lifts, entrance hall, sanitary installations and so on.

Data compiled from a number of sources in developed and developing
countries show that the marginal cost per square metre is between 0.4

and 0.8 of the average cost per square metre, which means that extra
space (provided it is useful space) is among the cheapest ways of providing
better standards of accommodation—a fact that is only just gaining
recognition in some industrialized countries.

For the purpose of economic and social planuing, unit costs may be
more significantly expressed in terms of user units. Thus, the cost of
housing is expressed in terms of bed space or inhabitants, the cost of
schools in terms of students to be accommodated, the cost of hospitals
in terms of beds for patients and so on. Standards formulated in this
way provide a powerful incentive for the client and the designers to
improve the design of the building itself and to obtain a more efficient
utilization of building space.

One of the best examples of this is the evolution of school building
costs in the United Kingdom over the last fifteen years; the cost per
pupil in secondary schools has increased less rapidly than the general
index of building c.sts, owing to the reduction of the area per pupil
which was achieved in the early 1950s. During this period, however,
school building standards actually rose in terms of the quality and
spatial arrangement of the accommodation provided.
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There is no doubt that better studies of user requirements, more
flexible briefs and more intensive research—all related aspects of the
design process—might vield economies at least as high as those derived
from reducing the cost of inputs.

Costs for building and civil engineering works, expressed per unit
of output, vary not only over periods of time but between regions, even
within small countries. Such variations in industrialized countries
are due mainly to local market conditions and to pressures of demand
on local resources of skilled manpower; they are much greater in the
developing countries, where they tend to reflect the high cost of transport
of building materials and components—whether manufactured at a
domestic centre or of foreign origin—and the scarcity of managerial
and professional skills outside the main urban areas.

This applies even to simple construction work. As an illustration,
it has boen estimated that transport costs of material added as much as
50 per cent to the cost of primary classroom units built in an African
country where the network of trunk roads was not particularly poor.
It is suggested that most developing countries could derive great benefit
from making studies of regional variations in construction costs, possibly
in the form of contour lines similar to the isochrones used in transport
studies.

Functional elements and cost analysis

Another method of analysing building costs consists of dividing the
building into functional elements, i.e. groups of materials, components
and assemblies which, taken together and independently of their physical
characteristics or the way in which they are assembled, fulfil a definite
function. Thus, external walls constitute one element that includes the
structural part of the wall and sll the finishes and acoessories necessary
to make it perform the multiple uses for which it is designed ; a roof is
another element, internal partitions a third and so on.

The concept of functional elements is not more than twenty years
old and was developed to serve as a fair basis for comparing the costs
of non-traditional methods of house construction. Analysis of costs
according to functional elements is now common practice in many
countries and is beginning to be adopted by the most progressive
Governments in a few developing countries. Such analysis reveals the
relative importance of the various parts of the building and enables
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clients, designers and manufacturers to concentrate their efforts on the
elements that really matter.

It can be shown, for example, that in industrialized countries
internal finishes and services may account for between 50 and 60 per
cent of the total cost of building, depending on the sophistication of
such installations as heating, ventilation, air conditioning, lighting and
other services. The growing cost of internal finishes and services has
led to the rationalization of the design and to the integration of engineer-
ing and mechanical services as buildings becoine increasingly complex.

In developing countries, on the other hand, the roof is often the
most expensive element in one-storey buildings. It can account for up
to 30 per cent of the total cost; walling materials of local origin are
relatively easy to find practically anywhere in the world, and the lower
standards of finishes are reflected in the fact that for much conventional
building they contribute a smaller part to the total building cost.

Corrugated iron sheets are popular as roofing material, although
their poor performance in terms of thermal and sound insulation makes
it clear that there is scope for the development of a new, permanent,
impervious, strong and light material to provide roofing for the two
thirds of the world population that inhabit the less developed areas in
Africa, Asia and Latin America.

Reference was made in chapter 2 to the concept of cost-in-use,
according to which the discounted values of future periodic maintenance
costs are added to the initial capital cost. The same technique can be
used in reverse, i.e. to express the combined capital cost and recurrent
expenditure in equivalent expenditure of equal annual sums over the

expected life of the asset.

Assuming that records exist of maintenance and repairs expenditure
for individual parts of the building or, better still, for functional elements
of different nature, the application of the cost-in-use technique may be
an invaluable tool to assist the client and the designer in choosing the
technical solution offering the minimum over-all cost. Good results
may be obtained even from scanty or inaccurate data.

The concept of functional element combined with that of cost-in-use
makes cost planning a reality at design stage. In fact, it becomes possible
to assign limits to the cost of different parts of the building and, to
modify preliminary design decisions if they exceed such limits. Cost
planning is impossible without cost analysis; cost analysis presupposes
cost control.
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It is regrettable that the view should be held that these decision-
making tools are too sophisticated for developing countries. In fact,
experience has shown that, once suitably adapted to local conditions,
such design methods may be applied at any level of complexity with
relatively little demand on highly specialized skills. The benefits of
using them in developing countries might be far-reaching and long-
lasting.

Non-building costs

So far this chapter has confined itself to the cost of the building.
This is, however, only a part of the over-all picture. Buildings stand on
land and land has to be serviced: the site requires drainage, water supply,
sewerage, gas, electricity, roads etc. The proportion that buildings
represent of the total cost varies considerably from country to country
and, within a country, according to the type of building, to the acoepted
standards, to densities of occupation, land use and a number of other
factors. Comparative figures, which are available only for housing, show
that non-building costs, excluding the cost of land, can represent as
much as one third of the total. It is particularly valuable to apply to
this important component of the total cost the method of cost analysis
described in the preceding paragraphs.




Chapter 5

THE INTERNATIONAL SYMPOSIUM
ON INDUSTRIAL DEVELOPMENT:
ISSUES, DISCUSSION AND RECOMMENDATIONS

The issues, the discussion, and the recommendations approved by the
Symposium are presented in this chapter.

THE ISSUES®

A country’s economic and social aims cannot be fulfilled unless
supported by a construction industry capable of meeting the demands
they impose upon it. For this reason, development of the construction
industry deserves the full attention of Governments over a prolonged
period. In all countries, construction is one of the largest sectors of
economic activity, second only to agriculture in the developing countries
and to manufacturing in the industrialized countries. The construction
industry, as measured by the value of new work and major capital repairs,
accounts for more than half of the gross domestic fixed capital formation
in practically all countries, whatever their level of economic development.
Further expansion of the construction industry and the raising of its
technical level are of particular significance for the industrislization
process in developing countries.

Pregramming ol investment

Construction, instead of being a haphazard operation, must be the
subject of conscious rational programming, in respect to both demand and
supply, within the framework of the economic plans of the developing
countries. Public investment (dams, irrigation schemes, transport systems,
large industrial and residential projects etc.) must be carried out on the
basis of long-term programming. Construction objectives should be
co-ordinated with the planning of the supply of materials. Public invest-
ment has to be carefully dovetailed with private investment, not only to

* UNIDO, Issues for Discussion: The Construction Industry, 1967

(ID/CONF. 1. A/12) (mimeo.).

Te
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ensure continuous activity within the construction industry itself, but
also to ensure harmony with the desired levels of regional and national
economic activity.

Technical development and rationalisation

The general trend towards industrialization of the construction
processes must be carefully examined by developing countries in the light
of their national resources and the capacity of the construction industry
to absorb new techniques. The factors to be considered include availability
of capital, the possibility of manufacture of the necessary materials, the
foreign exchange situation, projections of demand and supply, including
the technical capacity of construction firms and the general employment
situation.

While technical developments need to be carefully weighed, it would
undoubtedly be advantageous to rationalize site operations to eliminate
from traditional methods of construction the organizational and technical
defects which impede the economical use of more productive methods. In
some developing countries, rationalization would provide the only way of
increasing efficiency over the short term. In these cases, any technical
or organizational changes which seem likely to lead to improvement should
be investigated. There is a wide range of construction activities in which
& close examination would bear fruitful results, such as improving
construction techniques, developing simpler equipment, improving
equipment in use and setting up temporary site plants to produce simple
building components.

Use of prefabricated parts and structures

National and international measures should be identified to promote
investment in prefabrication works and contractors’ plant in order to
increase the capacity of the industry. Large-scale application of pre-
fabrication methods rather than on-site construction may prove to
be the key not only to a rapid increase in building output but to increased
employment of labour without impairing the quality of the end product.
Analysis and evaluation of relevant experience might be of particular
interest to developing countries and could help in developing suitable
policies for promoting these branches of the industry. Several alternative
schemes should be prepared for comparison and the determination of
the best solution. The preparation and proper evaluation of these schemes
are complex and difficult tasks, and a wrong decision may be very costly.
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Standardization, modular co-ordination and typified (model) designs

The lack of uniformity in standardization and modular co-ordination.
both at the national and the international level, inhibits the development
of the construction industry and reduces its productivity. It is essential
that the quality and dimensions of commonly used building materials and
components be standardized at the national level. This is also highly
useful at the international, and particularly the regional, level, since it
allows for interchangeability of building materials and their use by the
construction industry without the difficulties generally associated with
using on the same structure various materials that have been standardized
on different bases. International unification of standards and standardiza-
tion should therefore be explored and supported to the fullest possible
extent. The wider use of typified (model) designs would improve both the
functional quality of buildings and the productivity and economy of the
construction industry. It is in the interest of Governments to entrust the
development of typified designs only to appropriately qualified design
firms or institutes and to provide support to them. Co-operation among
investors (private or public) to obtain and use suitable typified designs
should be encouraged.

Research and development institutes

In formulating policies for the technical development of and increased
investment in the construction industry, Governments should be assisted
by research and development institutes. Appropriate forms of international
action might be considered to help interested developing countries in the
establishment and development of such institutions. The requirements in
this connexion will vary in individual countries, depending on the level
and size of the industry and its locational pattern, and there is also the
danger of dispersing existing facilities and skills. Therefore, in developing
ocountries, especially in those at earlier stages of industrialization and
where there is a lack of qualified personnel, the establishment of a single
central institution should be envisaged. It should be responsible for
collecting, evaluating and disseminating technical information, preparing
building standards and supplementing the collected information with its
own research if necessary.

Tralning

The lack of qualified personnel and skilled labour is one of the main
factors impeding progress in the construction industry in developing
ocountries. Therefore, a programme for education and training at all levels
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will constitute the most important part of any plan for technical develop-
ment of the construction industry for a long time to come. It is suggested
that developing countries use less conventional forms of education in
addition to the conventional methods based on schooling. A good example
is training on the site, which has proved to be an efficient method for
training illiterate labour. The programme for education and training should
cover at least some of the large number of small firms in rural areas,
which are not generally familiar with conventional design and contractual
procedures. Governments may consider the employment of a certain num-
ber of small firms jointly on a suitable project, so as to provide an
opportunity to train the foremen gradually in the use of more rational
methods of construction, as well as in the use of drawings and specifications.

THE DISCUSSION10

There was general agreement on the economic importance of the
construction industry in all countries, whatever their level of economic
development, and the central role the industry might play in long-term
social and economic development. The volume of construction output,
accounting for more than half the total capital formation in most
industrialized and developing countries, was in itself proof of the central
place of the industry in economic growth and underlined the need for
improving its efficiency.

In the course of the discussion, speakers raised several important
issues concerning the development of the construction industry and
illustrated them from the experience of industrialized and developing
countries taking part in the Symposium.

The important role of the Government in promoting the development
of the industry was mentioned repeatedly. Particular emphasis was laid
on the need for low-cost housing suitable for the lower income groups
in developing countries and on the means at the disposal of the Govern-
ment to elaboraie and implement such programmes. The improvement
of the housing situation, especially in rapidly urbanizing areas of the
developing world, was an important objective of social policy. But the
provision of buildings for education, health, administration and other
services, as well as the establishment of an adequate infrastructure, was
of equal concern to the Governments in all countries.

Reference was made to the close links between the construction
industry and other branches of the economy. Construction absorbed a

10 Report of the International Symposium on Industrial Development, Athens
1967 (ID/11) (United Nations publication, Sales No.: 69. II. B. 7).
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large proportion of the output of many industrial sectors, on which it
depended for the supply of its material inputs (building materials and
components, fuel, energy etc.) and for a number of services (professional,
transport and marketing).

Some of these manufacturing sectors depended entirely on the
construction industry as an outlet for their products; they were therefore
greatly affected by fluctuations in construction output, only part of
which could be absorbed by changes in stock level. The important role
that Governments might play in ensuring continuity of demand for
construction activities was discussed and illustrated by examples drawn
from the experience of several countries.

Stress was laid on the need to expand the local production of modern
building materials and components and to develop the use of improved
traditional materials. The dependence of many developing countries
on imported building materials should be reduced as rapidly as possible
by making use of local resources and by long-term programmes aimed
at developing local modern industries.

In this connexion, the problems of standards and quality control
were considered, especially the importance of relating such standards
realistically to local conditions and requirements. It was stated that
reliability of quality in locally produced materials and components was
an essential step towards a better utilization of resources, improved
designs and reduction of waste.

A discussion on the possibility of the increased use of certain
building materials, such as clay, cement, wood, steel, plastics etc.,
showed that local conditions played an important part in determining
how far such materials might contribute to the development of con-
struction.

Manpower, described as a second major factor in construction
activity, received special attention. The role of construction as employer
of skilled and unskilled labour was illustrated and the problem of training
was discussed at length. It was pointed out that on-the-job tran.ing
of apprentices should be integrated with more formal training in
vocational or trade schools. The two approaches should be regarded as
complementing each other, witn the common objective of raising the
over-all level of skills in the construction labour force.

Considerable attention was devoted to the relative advantages and
disadvantages of labour-intensive methods in construction. Examples
were cited of the successful introduction of mechanical equipment into
construction operations as a means of improving productivity and

8
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therefore reducing construction time. Emphasis was also laid, however,
on the social and economic benefit of using labour-intensive methods
as a means of absorbing structural unemployment.

A discussion on changes in technology demonstrated the relationship
between the increased production of modern materials and components,
the introduction of new materials, the use of mechanical plant and the
general raising of skills in the construction industry.

The view was advanced that developing countries should achieve
“industrialization of construction” in stuges: the improvement of
handicraft methods; the rationalization of traditional site operations,
together with increased use of on-site prefabrication and improved
methods of assembly; increasing use of building components of growing
complexity that were factory-made and assembled, leaving only relatively
simple operations to be carried out on site; finally, the almost complete
prefabrication of buildings through advanced methods of industrial
production.

The discussion of such stages brought to light problems relating to
design, continuity of demand, transport, quality control and training of
semi-skilled labour that were illustrated by examples from the experience
of countries at different levels of economic and technological development.

There was considerable discussion on the problems of statutory
requirements, specification, performance standards and contractual
relationships and on the contribution that improved methods might
make to raising productivity in construction. Among the means
recommended to achieve such improvements were the use of standard
forms of contract, the development of type designs by public and private
design offices and the introduction of standard specifications and
procedures that commanded general acceptance.

Several delegations pointed out that foreign firms of consultants
and contractors should play an active part in the long-term development
of the local construction industry, referring to their role as agents of
modernization and as teachers of more advanced skills that might be
applied to the remainder of the local construction industry.

Two major themes recurred throughout the discussion. The first
was the need for more concerted efforts in research and development,
particularly as regards making better use of local resources and skills
and paying appropriate attention to local climatic and social conditions.

The second concerned the necessity of including the whole of the
construction industry, including its material inputs, within the
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frame-work of an over-all development plan, in view of its vital links
with other sectors of the economy and its central role in the formation
of new capital assets.

RECOMMENDATIONS APPROVED!

Construction, especially as part of public investment (dams, roads,
irrigation schemes, large industrial residential projects) should be the
subject of planning in respect of both demand and supply within the
framework of the economic plans of the developing country.

UNIDO, in co-operation with other international organizations, should
advise developing countries regarding the organizational, administrative
and contractual set-up in their construction industries in order to improve
performance and efficiency and to promote standardization.

UNIDO should, on request, assist developing countries in the
establishment of design organizations, in setting up working groups to
promote designing activities in accordance with local conditions.

In all fields of construction activities UNIDO should promote the
exchange of experience between the developed and developing countries

and among developing countries themselves in order to avoid duplication
of effort.

UNIDO should assist in the establishment of institutes responsible for
collecting, evaluating and disseminating technical information, and, as
required, supplementing compiled information with research. These
institutes should also draft bylaws and regulations valid, as far as possible,
for the country as a whole, and prepare standards for performance
specifications, tender documents and contractual procedures.

UNIDO should collect and disseminate information as well as promote
studies on the economics of competitive building methods, in particular
prefabrication methods suitable for use under the conditions prevailing
in developing countries.

UNIDO, in co-operation with FAO and other appropriate United
Nations bodies, should organize a study group to evaluate the role of
wood-based products as building materials under the specific conditions
prevailing in developing countries.

UNIDO should assist developing countries in the training of
supervisors and technicians for the construction industry in co-operation
with the ILO.

11 Report of the International Symposium on Industrial Development, Athens
1967 (ID/11) (United Nations publication, Sales No.: 69. II. B. 7).




Chapter 6

UNITED NATIONS ACTION
TO ASSIST THE CONSTRUCTION INDUSTRY
IN DEVELOPING COUNTRIES

This chapter discusses the scope for international action to promote
the development of the construction industry and the role of UNIDO,
in association with other United Nations bodies, in a work programme
designed to assist the developing countries in this sector. There is,
inevitably, some overlap with the parallel discussion of the building
materials industry in a companion monograph of the present series.
The development of prefabricated items to replace on-site production by
contractors requires detailed study of the factors involved in both
industrial sectors, which it may be desirable to organize within a single
project. The characteristics which construction industries in various
countries have in common are far more numerous than those which
differ. Information and experience obtained in one country can in most
cases prove of great value in many other countries. The prospects are
therefore encouraging for assisting the developing countries by inter-
national study and research.

FIELD ACTIVITIES

Annex 1 indicates the areas in which UNIDO can provide technical
assistance. The emphasis in field projects has been initially on product
standardization and research into techniques. The United Nations
regional economic commissions have committees that are oonocerned
with housing, construction and planning, and UNIDO collaborates in
the work undertaken at the regional level. FAQ also has an interest in
housing, which derives from its activities in the field of forestry. The aim
of these activities is to make wood and wood products more readily
available and to promote their use for low-cost housing in developing
countries. All the above organizations, and other United Nations bodies
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and Specialized Agencies—for example, the ILO, WHO and UNESCO—
participate in the work programme of the Committee for Housing,
Building and Planning of the Economic and Social Council.

UNIDO is interested in three projects which the executive unit of
this Committee, the United Nations Centre for Housing, Building and
Planning, expects to organize during the period 1970—1975. One project
concerns the improvement and development of building technologies
based on locally available materials. The second project concerns the
adoption of industrialized processes for the production of housing
units and components, and the degree of applicability of these processes
to the conditions prevailing in developing countries. In the context of
this project, the term *‘industrialization” includes the production of
components in factory or on site, construction with prefabricated forms
and line production on site using industrial techniques.

UNIDO is interested in the third project—measures for the
improvement of the building industry as a tool for human settlement
development—to the extent that it will be concerned with formulating
guidelines for priority measures to be taken by governments of
developing countries on such subjects as: modular co-ordination,
construction standards, typification, the rational production and use of

building materials, the industrialization of building.

SUPPORTING ACTIVITIES

Field activities are supported by meetings of expert groups,
workshops and seminars. In this way, those actively engaged in the
construction industry in developing countries can meet each other and
their counterparts from developed countries, to exchange experience
and learn from each other’s successes and failures in dealing with common
problems. This part of UNIDO’s activities may be expected to grow
in phase with the expansion of field work. An Expert Group Meeting
was held in November 1969, with the collaboration of FAO, on Production
Techniques for Wooden Houses under (*;nditions Prevailingin Developing
Countries. In 1970, a Regional Seminar is planned in Africa in co-
operation with ECA and the United Nations Centre for Housing, Building
and Planning, on Prefabrication in the Building Industries in Africa.
There are three further seminars proposed for 1971, 1973 and 1974 in
the draft programme of the Centre, in which UNIDO would expect to
participate. They concern, respectively, low-cost earthquake and
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hurricane resistant construction, uses of industrial and agricultural
wastes in construction, and technology of cement products and their
use in low-cost housing construction.

NEw ArEas ror UNIDO acTIvVITY

On the basis of the analysis in previous chapters of the structure
of the construction industry, it is possible to suggest some additional
lines of action that UNIDO might take in the future to assist this
industrial sector.

Surveys

In many countries, some fact-finding is desirable as the first step
towards developing the construction industry. Resources need to be
surveyed in terms of labour, plant and equipment, capital, as well as
the materials employed. Even when natural resources have been
surveyed in connexion with a national development plan, it is rare that
the inputs required for construction have received sufficient attention.
There is aiso a tendency in feasibility and pre-investment studies to take
account of the relatively large enterprises producing cement, steel and
so forth, but to omit (because it is much harder to collect the information)
the many small enterprises, some of them at artisan level, that make
collectively an important contribution to construction.

It will often be impractical to attempt to compile accurate statistics
in this sector, but planners should aim at assessing trends and orders
of magnitude because such estimates are far better than no estimates
at all for the purposes of national planning,

Contractual relationships in eonstruction

The second step is to acquire a greater knowledge of the contractual
relationships between the participants in construction activity. Sinoce
the client, the design team and the contracting firm play leading roles,
their attitudes and problems must be studied and probable future
changes taken into account, especially if some of these changes are
brought about by deliberate government policies. The most carefully
planned programmes fail if they do not take into account the requirements
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and contributions of those responsible for implementing them. The roles
of client, designer and contractor are complementary; conditions must
be created in which they act in a concerted way towards a common goal.

Construction codes and regulations

The statutory framework is also an essential element of the over-all
picture. Although they are less complex than in industrialized countries,
the codes, regulations and administrative and technical controls imposed
on construction activity in developing countries are quite considerable.
Some of them may be more justified than others; in any case, it would
be unrealistic to ignore them or to replace them without assessing first
their relevance or their limitations. UNIDO, in collaboration with the
United Nations Centre for Housing, Building and Planning might
organize technical assistance aimed at strengthening the organizational,
administrative and contractual machinery in the construction industry.

Adapting to structural change

Without prejudging the impact on demand of new materials and
technologies, it seems probable that another important area for assistance
is in adapting to a structural change in demand. It is generally assumed
that if such changes are fed back to the construction industry, they will
go some way to stimulate corresponding changes in the structure and
operation of the industry itself. Direct technical assistance in this area
has been limited and mostly related to housing policy. The whole complex
of planning regulations and incentives to construction exerts an important
influence on the structure of demand and the development of the con-
struction industry. Major issues of policy are involved which, at the
request of Governments, might be tackled at national or subregional
levels. -

Flow of funds in the construetion sector

The flow of finance through the construction prooess is another area
where more information would make it possible to formulate more
reasoned policies. It is not an easy field to survey, but it cannot be
neglected, since construction requires a considerable amount of working
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capital, and construction output is the most durable of man-made
assets. In particular, attention should be paid to small and medium-sized
contractors and manufacturers who cannot obtain credits, partly because
they have few assets to offer as security and partly because their
operations fluctuate considerably from year to year.

Cost accounting

Standards of cost accounting in the construction indnetry generally
leave much to be desired except in the case of large enterprises working
in the international-modern sector. Without good cost records and
adequate management tools, it is unrealistic to expect that the quality-
to-cost ratio can be assessed, much less improved. Better accounting
by construction enterprises of all sizes, adapted to their individual
needs and capability, but sufficient to achieve improved standards of
quality for the benefit of society as a whole, is without doubt one of the
most promising areas for international and bilateral technical assistance.

Research and development

Research and development is another area where developing
countries might benefit from the experience accumulated by industrialized
oountries, provided that the application of such knowledge is geared
closely to local conditions. There must be two-way communication in
order to produce satisfactory results, and this requires more careful
organization than is sometimes thought. In the last analysis, the sucoess
of any venture of international assistance will depend on all concerned
being aware of the specific nature of the problem to be tackled and of
its close relationship to other issues of social, economic and technoliogical
development.




Annex 1

UNIDO ASSISTANCE IN DEVELOPING THE CONSTRUCTION
INDUSTRY

A. AREAS RELATING TO THE DEVELOPMENT OF THE CONSTRUCTION INDUSTRY
¥ waicHE UNIDO 18 IN A POSITION TO PROVIDE TECHNICAL ASSISTANCE

Standardization of producis and dimensions, including prefabricated
and re-assembled construction parts;

Development and functioning of construction enterprises;

Development and application of techniques, especially for non-
housing oonstruction;

Testing and research institutions in the above field ;

Pre-investment projects, pilot and demonstration plants and
improvement of existing plants producing novel building materials
and components required as part of new construction techniques.

B. SELECTED MAJOR TECHNICAL ASSISTANCE PROJECTS

The projects listed below relate to the activities of the United Nations
Industrial Development Organization sinoe its establishment in 1967. The list
exclud » projects carried out under the predecessor organizations of UNTDO
(the former Division of Industrial Development up to 1962 and the Centre for
Industrial Development up to 1987). Sinoe the projects are listed for illustrative
purposes, the names of countries have been omitted.

The respective programmes under which the projectsa are implemented
are shown as:
8IS 8pecial Industrial Services of UNIDO

UNDP/TA United Nations Development Programme,
Technical Assistance Component

UNDP/SF United Nations Development Programme,
Specisl Fund Component

RP Regular Programme
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(1) Projects implemented or under implementation by UNIDO in areas related
to the development of the construction industry

THE AMERICAS

Technical Standard Institute (construction materials) (UNDP/SF)
Construction technology—thermic control (UNDP/TA)

ASIA AND THE FAR EAST

Technological Research Institute, construction materials assistant
(UNDP/SF)

Feasibility of manufacture of pre-cast concrete products (UNDP/TA)

Building and construction materials expert (UNDP/TA)

EUROPE AND THE MIDDLE EAST

Assistance to the Building Research Institute (SIS)

(2) Projects in preparation or under discussion with Governments sn areas
related lo the development of the construction industry

AFRICA

Use of plastics in conjunction with local raw materials in building
(UNDP/TA)

THE AMERICAS
Prefabrication in the building industry (UNDP/TA)

Assistance to the National Institute of Industrial Technology—
thermic control (UNDP/TA)

ASIA AND THE FAR EAST

Pilot plant for building and construction materials (UNDP/8F)

Pilot plant for production of plastic/wood structure by irradiation
techniques (UNDP/SF)

Prefabrication in the building industry (UNDP/TA)

EUROPR AND THE MIDDLE EAST

Centre for Development of Housing and Construction (UNDP/SF)
Adluncototheoomtruotionmdbuﬂdin'mmdm'y
(UNDP/TA)




Annex 2

MEETINGS, SYMPOSIA AND WORKING GROUPS
ORGANIZED BY UNIDO

Location Dates of meeting

Expert Group Meeting on Produoction Vienna November 1969
Techniques for Wooden Houses under
Conditions Prevailing in Developing
Countries (in collaboration with FAO)

Proposed dates
Regional Seminar on Prefabrication in the Deamark or 1970

Building Industries in Africa (in oo- Afrioa
operation with ECA and the UN Centre for
Housing, Building and Planning)

Meeting of the Heads of Building Materials Bangkok 1970
Research and Development Organisations

of the ECAFE region (in collaboration

with ECAFE)




Annex 3

SELECTED LIST OF DOCUMENTS AND PUBLICATIONS ON
THE CONSTRUCTION INDUSTRY!

UNITED NATIONS

A System of National Accounts and Supporting Tables (Sales No.: 64.XVIL.5).

“The Interrelations between Social and Eoonomic Development’’, Research
Notes No. 1, 1968 (UNRISD/68/C.22).

DxPARTMENT 0F ECONOMIC AND SOCIAL AFFAIRS

Sotl-Cement: Its Use in Building (Sales No.: 64.1V.6).

Modular Co-ordination in Building, Asia, Europe and the Americas (Sales
No.: 66.1V 4).

Cmstruction Statistics (Sales No.: 86. X VI 4).

International Social Development Review. No. 1. Urbanization: Development
Policies and Planning (Sales No.: 68.1V.1).

Finance for Housing and Community Facilities in Developing Couniries (Sales
No.: 68.1V .4).

International Recommendations for Comsiruction Stalistics (Sales No.:
68.X VIL11).

Industrialization of Building, 1965 (E/C.6/36) (mimeo.).

Bocial Aspects of Housing and Urban Development, 1867 (E/C.6/67/Add. 1)
(mimeo.).

Uxrrap Nartions InpustaialL DEVRLOPMENT ORGANIZATION

Bectoral Btudies Prepared for the Symposium : Construction Industries, 1967
(ID/CONF. 1/24) (mimeo.).

! SBymbols and Bales Numbers of United Nations documents and publications are given in
parenthesss after the titles.




SELECTED LIST OF DOCUMENTS AND PUBLICATIONS

EcoNoMic COMMISSION FOR AFRICA

Housing in Africa (Sales No.: 66.11.K .4).

The Construction Industry in Development Programmes: A Technc-Economic
Review in the West African Subregion, 19668 (E/CN.14/INR/107 and Corr. 1)
(mimeo.).

Report of the East African Training Courses for Building Contractors,
held in Ethiopia, Kenys, Uganda and Zambia, from April to June 1968
(E/CN.14/417) (mimeo.).

Econouxic CoMMISSION FOR ASIA AND TIIE FaRrR East

Study on Building Costs in Asia and the Far East (Sales No.: 61.I1.F.9).

Econouic CoMMIssION FOR EUROPE

Annual Bulletin of Housing and Building Stulistics for Europe:
Government Policies and the Cost of Building (Sales No.: 58.11.E.3).

Ecoxouic CoMmissioN For EUROPE

Cost, Repetition, Maintenance. Related Aspecis of Building Prices
(S8ales No.: 63.11.E 4).

Housing Costs in European Couniries (Sales No.: 63.11.E/Mim.7).
The Use of Steel sn Construction (Sales No.: 64.11. E/Mim.24).

Proceedings of the Seminar on Changes in the Structure of the Building Industry
Necessary to Improve Its Efficiency and to Increase Its Output (Sales No.:
65.11. E/Mim.18).

Effect of Repetition on Building Operations and Processes on Sile

(Sales No.: 65.11 E/Mim. 23).

Report on the Proceedings of the Second ECE Seminar on the Building Industry,
Paris, France, 24—29 April 1967 (Sales No.: 69.11 E/Mim.12).

EconoMic COMMISSION FOR LATIN AMERICA

Houeing and Buslding Maierials Industry, Central American Economic Inlegra-
tion Programme, 1960 (ST/SOA/41).

Report of the Latin American Seminar on Housing Stalistics and Programmes,
held in Copenhagen from 2 to 25 September 1962 (Sales No.: 63.11.G.14).
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Report of the Interregional Seminar on Rural Housing and Community Facili-
ties, held in Maracay, Venezuela, from 2 to 19 April 1967 (ST/TAO/SER.C/103)
(mimeo.).

INTERNATIONAL LA:"OUR QORGANISATION

“Rural Settlement and Housing Trends in a Developing Country : An Example
in Nigeria’, by P. Crooke, International Labour Review, Vol. 96, Nr. 3.

International Migration of Labour in the Construction Industry, 1959
(1C/C/6/11) (mimeo.).

Young Workers in the Construr*ion Industry: Their Situation and Prospects,
1959 (1C/C/6/111) mimeo.).

Technological Changes in the Construction Industry and their Socio- Economic
Consequences, 1964 (IC/C/7/11) (mimeo.).

Practical Measures for the Regularisation of Employment in the Construction
Industry, 1964 (IC/C/7/I1J) (mimeo.).

Social Aspects of Prefabrication in the Construction Industry, 1968 (IC/C/8/1I)
(mimeo.).

Social Problems in the Construction Industry Arising out of the Industrislisa-
tion of Developing Countries, 1968 (IC/C/8/I1I) (mimeo.).

OTHER SOURCES

American Institute of Timber Construction, Tsmber Construction Manwal,
Wiley, New York, 1966.

Bentley, H., Building Construction Information Services, United States Re-
search Co., Detroit, Mich., 1964.

Fredriksen, H., “Profiles of Relative Development”, International Develop-
ment Review, Vol. 9, No. 4 (1967).

Peurifoy, R. L., Construction, Planning, Equipment and Methods, McGraw .Hill.
New York, 1968.

United States Housing and Home Finanoe Agency Library, Bibliography on
Housing, Building and Planning for Use of Overseas Missions of the US Agency
Jor International Development, revised ed., May 1964.

“Vittrock, J., Reducing Seasonal Unemployment in the Construction Induatry,
(OECD, Paris, 1967.
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UNIDO MONOGRAPHS ON INDUSTRIALIZATION OF DEVELOPING COUNTRID
PROBLEMS AND PROSPECTS

Ne. 1. Noa-ferrous metals industry Ne. 11. Small-seale industry

Ne. 2. Coustruction Industry Ne. 18. Staaderdisation

Ne. 8. Bullding materials lndustry Ne. 13. Industrial information

Ne. 4. Engineering industry Ne. 14. Manpower for industry

Ne. §. Iron and steel industry Ne. 18. Admiaistrative machinery

No. 6. Pertlliser industry No. 16, Domestic and external financiag

Ne. 7. Textile industry Ne. 17. Industrial planuing

Ne. 8. Chemioca! induetry No. 18. Regional co-eperation In industry

Ne. 9. Food-processing industry Ne. 19. Promotioa of export-oriented indusiries

Ne. 10. Industrial researeh Ne. 20. Geueral issues of industrial poiley
Ne. £1. Technloal co-operation in industry

HOW TO OBTAIN UNITED NATIONS PUBLICATIONS

publications may be oblained from bookslores and disiribviors
world. Conswlt your booksicre or write fo: United Nations, Sales

o

COMMENT SE PROCURER LES PUBLICATIONS DES NATIONS UNIES

Leos publicalions des Nations Unies sont en vente dans les librairies ot les
dépositaires du monde entier. informez-vous ouprés de voire librairie ov adremez-
vous 4: Natlons Unies, Section des ventes, New York ov Gendve,

COMO CONSEGUIR PUBLICACIONES DE LAS NACIONES UNIDAS

Las publicaciones de los Naciones Unidas estdn en venta en librerlas y casas
distribuidoras en todas partes del mundo. Consvite a su librero o dirfjase a:
Naclones Unidas, Seccién de Ventas, Nueva York o Ginebra.

Prirted in Austria Price: $U.8. 0.50 United Nations publication
(or oquivalent in othor currencies)

GB-3428 - April 1970 -¢,300 Sales No.: E. 69. I1. B. 39, Vol. 2

ID/40/2









