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PREFACE
 

one of a series of publications which describe
This report is 


various studies undertaken under the sponsorship 
of the Technology
 

Adaptation Program at the Massachusetts Institute 
of Technology.
 

In 1971 the United States Department of State, 
through the
 

Agency for International Development, awarded 
the Massachusetts
 

Institute of Technology a grant, the purpose 
of which was to provide
 

in conjunction with institutions
 support for the development at M.I.T., 


in selected developing countries, of capabilities 
useful in the adap­

tation of technologies and problem-solving 
techniques to the needs of
 

At M.I.T., the Technology Adaptation 
Program provides
 

those countries. 

the means by which the long-term objective 

for which the A.I.D. grant
 

was made, can be achieved.
 

This report piesents a state-of-the-art review 
of the construc­

tion industry in the developing countries. 
It discusses the role of
 

construction in the process of development 
and its importance to
 

economic growth, employment creation, and 
income generation and re­

distribution.
 

The issues facing the growth of a viable 
indigenous construction
 

industry in the developing world are considered 
within the context of
 

the activities involved in the creation of 
constructed facilities 


The environment
 
planning, design, construction, and maintenance. 


within which the industry has developed is 
also examined. For each
 

constructioa activity the report reviews available 
capabilities, the
 

various resources needed for the development 
of an indigenous industry,
 

and some possible means of accommodating these 
needs.
 

In order to provide a specific focus for the 
discussions, the
 

authors utilized information available on five 
emerging nations at
 

different stages of development -- Colombia, Korea, Iran, Kenya, and
 

These countries differed not only in economic, 
social, and
 

Ethiopia. 

political structure and in their extent of 

development, but also
 

presented a wide variation in the availability 
of natural resources.
 

a poten-

The report reviews multi-national construction 

firms as 


tlal means for the transfer, adaptation, and 
development of appropriate
 

technologies to less industrialized countries, 
considering the firms'
 

nature, the scope of their activities, and 
their evolving role in the
 

development process. Opportunities available to the developing coun­

tries for using the multi-nationals as a vehicle 
for the developmental
 

process and possible incentives for such use 
are also discussed.
 



In the process of making this TAP-supported study, some insight 
has been gained into how appropriate technologies can be identified 
and adapted to the needs of'developing countries per se, and it is ex­
pected that the recommendations developed will serve as a guide to 
other developing countries for the solution of similar problems which
 
may be encountered there.
 

Fred Moavenzadeh
 

Program Director
 

May 1976 
Cambridge, Massachusetts
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SUMMARY
 

It is argued in this report that the construction industry plays
 

a major role in economic development in the less industrialized nations
 

since it constitutes a significant portion of both gross national pro­

duct and of employment. 
 Indeed, the creation of physical facilities
 

constitutes more than one-half of the gross domestic investment of
 

both developed and developing nations. The construction industry also
 

plays a key role in satisfying a wide range of physical, economic, and
 

social needs and contributes significantly to the fulfillment of vari­

ous major national goals. The industry's size, the nature of its
 

operation, and its presence in every developmental activity make it 
an
 

attractive area for the transfer, adaptation, and development of tech­

nologies consistant with the developmental goals of emerging nations.
 

The planning issues facing the development of the construction
 

industry include (1) the availability of local planning capabilities and
 

the nature of the information base niecessary for a sound planning analy­

sis, and (2) the financing of the construction project, the various bi­

lateral and multilateral aid and loan sources and their availability,
 

and the constraints each imposes on the construction process. The
 

report sets forth the argument that local planning capabilities may be
 

substantially increased by the use of computer planning techniques;
 

the financing of construction appears to be a major source of complica­

tions in the selection and development of appropriate construction
 

technology.
 

Major issues in the design stage include the shortage of experi­

enced manpower and the role that design plays in dictating construction
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technology. Education, the use of computerized design techniques, and
 

standardization of designs are suggested as possible means of increas­

ing the design capabilities of the developing countries. Increasing
 

designer's sensitivity to local conditions, and the use of plans, speci­

fications, and building codes which are performance based could encour­

age the development and use of design strategies more compatible with
 

local needs and conditions than is currently the case.
 

In the construction phase the issues are divided into and
 

discussed in four resource categories -- management, capital, labor,
 

and materials. Management manpower is in very short supply in almost
 

all developing nations, and management training and education is time­

consuming and difficult because it relies primarily on on-the-job
 

training. The development of local educational centers, the use of
 

expatriates as a training mechanism, and the use of computers are sug­

gested as possible means of alleviating the problem of educating local 

managers. In addition, contractual arrangements, bidding practices, and 

the manner of selecting contractors all require substantial improve­

ment.
 

Financing problems arise both for working and investment capital.
 

High interest rates, lack of adequate credit with equipment and mate­

rials suppliers, the unavailability of rental equipment, lengthy delays
 

in payments, and the practice of withholding a portion of the payment
 

as a guarantee against poor workmanship are serious issues facing local
 

contractors in most developing countries.
 

The issues involved in manpower requirements for the construction
 

phase have been of most interest to development economists. The abun­

dance of labor in developing countries and the labor-intensive nature
 



of construction activities have led many researchers to investigate'
 

the possibility of substituting labor for capital in certain areas of
 

construction. The immobility of the labor force and the remoteness of
 

many construction sites from population centers, however, coupled with
 

the erratic availability of labor because of a seasonal return to agri­

cultural production, workers' poor health and inadequate nutrition,
 

their lack of industrial discipline and low productivity, ;md the fact
 

that many construction activities require highly trained workers all
 

appear to be impediments to labor substitution.
 

The developing countries are concerned also with construction
 

materials -- their availability in local markets, their production at
 

the local level, and their quality and its control. Many building
 

materials such as cement and steel are bulky, and their price is sensi­

tive to both the scale of production and to transportation costs. The
 

development of local building materials industries, therefore, is sub­

ject to the availability of manpower, capital, markets, and necessary
 

raw materials.
 

The maintenance of constructed facilities generally is considered
 

a low priority item in developing countries, a fact which results in
 

substantial losses in revenue and in a reduced life for the facility.
 

Maintenance, however, is a highly labor-intensive activity which, if
 

properly organized and administored, may result in substantial employ­

ment for a rather unskilled group of laborers. Closely associated with
 

the question of maintenance is that of the staging of construction, a
 

process which can result in the more effective use of resources as well
 

as in reduced costs.
 

The regulatory environment within which the construction industry
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operates is extensive. Building and related codes are generally pro­

cedural rather than performance based and are often borrowed from the
 

developed countries with little or no modification for local conditions.
 

The establishment in the emerging nations of some type of centralized
 

agencies or institutes, like those in Europe, to develop building and
 

related codes, to encourage, support, and perform research in the area
 

of construction, and to collect, evaluate, and disseminate information
 

to the industry is suggested as a possible means of alleviating some
 

of the difficulties in this area.
 

As far as the role of multi-national construction firms in the
 

process of development is concerned, a brief overview of their nature
 

is followed by a review of their current operations in
and organization 


developing countries and an examination of their potential as a vehicle
 

for the transfer, adaptation, and development of technologies appropri­

ate to local conditions in specific emerging nations.
 

Joint venturing with or subcontracting to local firms are alter­

natives to multi-naticaals working alone in the construction of facili-


Joint venturing and subcontracting
ties in developing countries. 


normally involve educating unskilled laborers and the development of
 

middle management on the local level, and for this reason they are im­

an indigenous construction industry.
portant elements in the growth of 


The report makes several suggestions aimed at encouraging the
 

multi-nationals to respond more directly to the needs of a developing
 

country for manpower training and using technologies appropriate to
 

These suggestions include both restrictions that
local conditions. 


require, and economic incentives that encourage, joint venturing or
 

subcontracting, the ube and training of local manpower, and the use of
 

vii
 



local materials and equipment. In the construction phaae, for example, 

the contractor may be required to guarantee a minimum level of local 

employment, a minimum level of involvement of local contractors or
 

subcontractors, a maximum value of expatriate salaries, and so forth.
 

The possiblity of providing some job continuity for multi-nationals
 

is suggested as an additional incentive to encourage the establishment
 

of more permanent local offices and the fuller utilization of local
 

resources. 
In addition, the role of the government in stabilizing
 

construction demand through the national planning of construction is
 

discussed.
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CHAPTER 1
 

INTRODUCTION
 

A major problem facing the world during the remainder of the twen­

tieth century is the narrowing of the economic gap between the developed
 

and the developing nations. Unfortunately, the developed countries,
 

already far ahead in per capita income, are drawing still further away
 

from the less developed nations, thus worsening an already explosive
 

situation.
 

Although economic and social change in the developing countries
 

depends primarily upon the actions of the people and their governments,
 

the cooperation of the developed countries, especially through bilateral
 

and multilateral financial and technical assistance and other coopera­

tive arrangements, is vital. In recent years the nature of this coope­

ration, its objectives and goals, and its modes of operation have been
 

reexamined by many institutions concerned with international assistauce
 

programs. It has become clear, for example, that financial assistance
 

in support of a single spectacular project will not contribute signifi­

cantly to the development program of a country; in many instances the
 

operation and maintenance of the project may simply drain the limited
 

resources of the local government. It is generally agreed that the
 

role of international assistance programs should be shifted more toward
 

institution building in developing countries and less toward single,
 

short-term spectacular projects. This shift in emphasis requires an
 

understanding of the political and social structures of developing na­

tions as well as the economic and technical resources available in va­

rious sectors of the economy.
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One major sector of the economy which is receiving increasing at­

tention as a possible area for the development of better institutional
 

structure in the emerging nations is construction, an industry present
 

in every developmental activity. Construction contributes to economic
 

development by satisfying some of the basic objectives of development in­

cluding output generation, employment creation, and income generation 

and re-distribution. It also plays a major role in satisfying basic 

physical and social needs, including the production of shelter, infra­

structure, and consumer goods.
 

1.1 Construction and National Development 

A major objective of development is economic growth. During the
 

early developmental process economic growth seems to be generally high,
 

and construction, along with manufacturing, tends to play an increas­

ingly important role in the economy while agriculture's importance de­

clines; once a relatively high level of development is achieved, how­

ever, economic growth appears to slow, and construction's role tends
 

to stabilize or even decline slightly while the other sectors continue
 

as before.
 

While construction's direct contributions to development are sig­

nificant, it also stimulates a sizeable amount of economic growth
 

through backward and forward linkages. Construction's requirements for
 

goods and ser':ices from other industries are considerable; the develop­

ment of the construction industry therefore stimulates these ancillary
 

industries, thus encouraging further economic growth. In developing
 

countries the construction of physical facilities makes up more than
 

one half of gross domestic investment and tends to be concentrated on
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basic infrastructure in agriculture, mining, transportation, communica­

tion, and utilities. Infrastructural services make some contribution
 

to GDP, but they also stimulate the development of other industries
 

which, in turn, contribute more directly to economic growth. Once the
 

basic infrastructure is created, more effort can be devoted to construc­

tion for manufacturing, commerce, and services and to the building of
 

dwellings and institutional facilities.
 

Construction's contributions to employment creation are naturally
 

parallel to its contributions to output generation. A common condition
 

of underdevelopment is unemployment and underemployment. In the past,
 

the question of employment was generally neglected because of the appa­

rent conflict between economic growth and employment creation. The ex­

tent to which growth and employment creation should be balanced in de­

veloping countries is a matter of importance and necessarily depends
 

largely upon local economic, technical, social,, and political conditions.
 

The construction industry could play an important role in resolving
 

this conflict because it is technologically flexible, implying that many
 

of its operations can be made more or less labor-intensive depending
 

upon conditions in the country at the time.
 

Closely aligned with the question of employment creation is that
 

of income generation and re-distribution. A usual concomitant of un­

derdevelopment is low per capita income, a condition generally made
 

even more serious by the accompanying inequitable income distribution.*
 

Through the many direct and indirect means by which construction crea­

tes employment it also generates income. Since the construction indus-


See Table A1.1 in Appendix A.
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try as a whole is largely made up of small firms, it provides entre­

preneurial opportunities for many small businessmen, thereby helping to
 

re-distribute income. The workers who are employed in construction it­

self, however, may not do so well since wages in less industrialized
 

nations are low. In the early stages of development wages in construc­

tion grow more slowly than those in manufacturing, although as develop­

ment progresses they tend to rise faster than those in manufacturing
 

and soon to exceed them.
 

Construction plays a vital role in economic growth and development,
 

but it is also important in terms of satisfying basic physical and so­

cial needs, the first of which is shelter. The standard of housing is
 

an important component in a nation's welfare, and at least 35 percent
 

of all construction in a typical developing country is in the form of
 

dwellings. In many of these nations, however, the existing problem
 

of providing adequate housing worsens as development progresses because
 

the population tends to move from rural to urban areas. A possible
 

range of solutions proposed to alleviate these and other housing prob­

lems include measures such as the following: (1) the development and
 

construction of low-cost housing for sale or rental; (2) arrangements
 

for low-cost credits or subsidies; (3)material and technical aid for
 

families undertaking self-help construction; (4) nationalization of the
 

construction and building materials industries and operations; and (5)
 

the development and use of efficient construction techniques suitable
 

for using locally available labor, materials, and equipment. An addi­

tional possibility might be the channeling of limited resources into
 

the upkeep and improvement of the existing housing stock.
 

Closely related to society's need for shelter is its need for ba­
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sic infrastructural services such as water supply, waste disposal, ;o­

wer, transportation, and communications. Community development also in-­

volves establishing various institutional, commercial, and manufacturing
 

services. Since it is the construction industry which creates the phy­

sical facilities required to meet these varied social needs, construc­

tion thus has an important impact on social as well s- economic growth
 

and development.
 

Although construction plays a vital role in achieving balanced eco­

nomic and social development, few national development plans explicitly
 

consider construction in terms of defining targets or considering the
 

industry's relation to other sectors of the economy. An examination
 

of more than forty development plans for countries at various stages
 

of economic growth in the mid-sixties revealed only a limited considera­

tion of the role of construction (2). Development plans in general are
 

While they may devote one
concerned largely with the public sector. 


or more sections to social programs and others to transportation, com­

munication, or general infrastructure, they do not establish the con-


Their concern with
struction required to meet these targeted needs. 


industrial development also is often limited, and cement is usually the
 

only building material to receive any attention.
 

1.2 Purpose and Scope of the Report
 

The purpose of this report is to provide a state-of-the-art review
 

of the construction industry in developing countries, and to identify
 

the potentials and the barriers that exist for the transfer, adapta­

tion, and development of an indigenous industry.
 

Chapter 2 identifies the role that the construction industry has
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played and continues to play in the development 
process by examining
 

its impacts on and its contributions to the 
economic development of
 

The issues facing the growth of the in­less industrialized nations. 


dustry in these countries are reviewed in 
Chapter 3 within the context
 

of the major activities involved in the 
production of constructed faci-


Chapter 4 ex­
lities--planning, design, construction, 

and maintenance. 


amines the role of multi-national firms 
in construction as an example
 

.ansfer, adaptation, and develop­of the mechanisms available for the 


It reviews the role these firms
 
ment of technology in emerging nations. 


have played and continue to play in providing developing nations 
with
 

assistance in acquiring the basic technology 
of construction. Chapter
 

5 concludes the report with a summary and 
some recommendations.
 

This report relies largely upon available 
literature for its data,
 

While
 
although the investigators contacted a 

few firms in the industry. 


much of the report is directed at developing 
countries in general, our
 

efforts particularly in the area of data 
collection were concentrated
 

on five emerging nations at different stages 
of development. 
These in­

clude Colombia, Korea, Iran, Kenya, and 
Ethiopia; and they offer a good
 

cross-section of developing countries in 
terms both of their current
 

stages of economic growth and of the natural 
resources available to
 

them.
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CHAPTER 2
 

THE ROLE OF CONSTRUCTION IN ECONOMIC DEVELOPMENT
 

The construction industry in both developed and developing countries
 

may be viewed as that sector of the economy which, through planning, de­

sign, construction, maintenance and repair, and operation, transforms va­

rious resources into constructed facilities. The types of public and pri­

vate facilities produced range from residential and nonresidential build­

ings to heavy construction, and these physical facilities play a criti­

cal and highly visible role in the process of development.
 

The major participants from the construction industry include the
 

architects, engineers, management consultants, general contractors, heavy
 

construction contractors, special trade contractors or subcontractors,
 

and construction workers, along with the owners, operators, and users 
of
 

the constructed facility. Building finance and insurance agencies, land
 

developers, real estate brokers, and material and equipment suppliers
 

and manufacturers, among others, are also involved in construction but
 

are generally considered as distinct from but ancillary to the construc­

tion industry. The government interacts with the industry as purchaser,
 

financier, regulator, and adjudicator. The regulatory environment with­

in which the construction industry operates is also important and inclu­

des, for example, building and related codes, licensing requirements,
 

safety legislation, and financial institution operating rules.
 

Most developing, as well as developed, countries put over 55 percent
 

of their gross domestic investment into the creation of the physical fa­

cilities, including infrastructure, so necessary for development (10,26).
 

Moreover, the construction industry plays a key role in satisfying a wide
 



range of physical, economic, and social needs and contributes significantly
 

to the fulfillment of various major national goals. The industry's size,
 

the nature of its operation, and its presence in every developmental ac­

tivity have made construction an attractive area for experimentation in
 

enhancing the effectiveness of international assistance and cooperative
 

works.
 

2.1 Construction's Role in the Economy
 

A major difficulty in doing a quantitative study of the construction
 

industry is a lack of accurate, detailed, and comparable data. In large
 

part, this is dup to the diverse nature of the industry in terms of, for
 

example, its large size; fragmentation; geographic and product-type dis­

persion; reliance on a labor force, materials, and equipment which are
 

widely used by other industries; and its association with numerous ancil­

lary industries. In developing countries in particular a fluctuating de­

mand market, which may be distorted by single but large projects and
 

construction's sensitivity to political and economic uncertainty, im­

pair statistics, aleng with the fact that it is difficult to determine
 

the contribution of the non-monetary sector of construction. These dif­

ficulties are further compounded by the general lack of statistics on de­

veloping countries and the problem of incomparability of data collected
 

on different countries. Nonetheless, enough statistics are available
 

to draw tentative conclusions, particularly about the significance of
 

the industry and its role in the economy of both developed and developing
 

countries.
 

It should first be noted that the world resources for construction
 

are very unevenly distributed among countries at different economic le­
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vels (see Table 2.1). Countries with a per capita gross national product
 

(GNP) of 700 dollars or more accounted for nearly 88 percent of construc­

tion in the world in 1965. 
 In that year nearly 40 percent of the world's
 

gross domestic capital formation (GDCF) in construction of 230 billion
 

dollars was in North America alone. 
The data also show a strong positive
 

correlation between the per capita value added in construction and per
 

capita gross domestic product (GDP) (see Figure 2.1). 
 A similar rela­

tionship seems to hold for per capita GDCF in construction and per capita
 

GDP, although here it is per capita total GDCF which increases with in­

creasing per capita GDP and not construction's share in total GDCF (23,
 

26).
 

Figure 2.1 also suggests that construction's share in GDP tends to
 

increase with increasing per capita GDP. According to a United Nations'
 

study (22), value added in construction represents between 3 and 5 per­

cent of the GDP in most developing countries and between 5 and 9 percent
 

in most developed ones. Table 2.2 substantiates this and further sug­

gests that on the average construction's share over the years in deve­

loped countries has been falling while it has been rising in developing
 

countries. 
 The indexes in Figures 2.2a and 2.2b also indicate that in
 

developing market economies, since 1960, construction has tended to grow
 

somewhat faster than GDP with especially significant growth since the mid­

sixties; essentially the opposite trend is exhibited by developed market
 

economies. 
An index for all market economies follows the developed coun­

tries' trends since they do such a large share of the world's construc­

tion and have such a large share of the world's GDP (see Figure A2.1*).
 

Moreover, since the mid-sixties, economic growth in the developing
 

market economies has been significantly higher than that in de-


Figures or 
tables with prefix "A" are in Appendix A.
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--- 

a , by income groups and by regions, of (a) value added in construction and (b) gross domestic 
capital
 

Table 2.1: World estmates ref. 23)

formation in construction, for 1965 (billions of U.S. 

dollars) (source: 


Income greups
 
by range of
 
per capita Western 
 Eastern Latin Middle Total all Percentage of
 

Africa regions world total
 
GNP in U.S. North OceaniaE Europe Europe America East Asia 

dollars America 


(a) (b)
(a) (b) (a) (b) (a) (b) 

(a) (b) (a) (b) (b) (a) (b) (a) (b) (a) (b) 


36.5 96.0 33.4 41.8
 
.1b .2b
2.2 5.1 0 0
 

I. 2,000+ 34.2 90.7 

b 59.4 106.0 54.3 46.1
b 0.3 0.6 4.8 8.9 


1.8 3.2 27.4 48.8 23.9 41.8 1.2 2.7 

0-j II. 700-2,000 

1.2 4.4 9.1 4.0 4.0
 
2.1 --- 0.1b 0 .1b 0 .2b 0.7 

1.3 3.1 1 .3b 2 .4b 1.0

II1. 400-700 

1.6 0.6 1.3 3.4 6.8 3.1 3.0 
0.6 1.1 --- --- 1.2 2.5 0 . 2 b 0 .3b 0.8 

IV. 120-400 
5.7 11.9 5.2 5.2
 

5 .2b 10 .9b 0.5 1 .0b 

V. under 120 


TOTAL ALL 1.8 3.5 109.4 229.8 100.0 100.01.2 10.9 21.6

3.2 31.5 58.1 25.2 44.2 3.4 7.3 0.6 


GROUPS 34.2 90.7 1.8 


Percentage of 1.6 1.5 100.0 100.0
0.5 10.0 9.4
3.1 3.2 0.6
1.6 1.4 28.8 25.3 23.0 19.2

world total 31.3 39.5 


aData relate to 75 countries.
 

bCrude estimate.
 



Figure 2.1: Per capita value added by
 
constructiona and per capita GDP,
 

1963 (U.S. dollars) (source: ref. 23)
 

1000- - _ _ _ - -­

700 
0 

400 

Cj 100 

0*0 70 

0O 

CU S 
10 - _ _ _ 

$4 

10 40 70 100 400 700 1000 4000 7000 10000 

Per Capita GDP 

aAverage percentage contribution of construction to GDP 1960-1965 

multiplied by per capita GDP in 1963. 
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Table 2.2 : GDP and its distribution among various sectors of the economy, by economic grouping,for 1953
 
to 1968 (source: ref. 25, 29)
 

Economic grouping GDP in Per capita Average percentage distribution of GDP among the
 
and year purchaser's GDP in sectors of the economyb
 

valuesa purchaser's
 
(billions of valuesa Primary Secondary Tertiary
 
U.S. 	dollars) (U.S. dollars)
 

Construction Manufacturing
 

Developing market
 
economies
 

1953-1955 na 	 na 42.1 3.6 14.2 40.1
 
1959-1961 184.1 140 	 39.8 3.7 15.7 
 40.8
 

1966-1968 295.1 180 36.1 4.0 
 17.4 42.5
 

Developed market
 

economies
 

1953-1955 na 	 na 12.3 6.0 28.9 52.8
 

1959-1961 943.7 1500 	 11.6 5.9 29.1 53.4
 

1966-1968 1618.1 2370 	 10.2 5.6 31.1 
 53.1
 

aFor middle years -- that is 1954, 1960 and 1967.
 

bThe percentage share is calculated on the basis 	of a three-year average of GDP at constant factor cost.
 

The primary sector includes agriculture, forestry, and fishing; mining and quarrying; and electricity,
 
gas, and water. The secondary sector includes manufacturing and construction. The tertiary sector
 
includes commerce; transport, storage, and communication; services; and all other not included elsewhere
 



Figure 2.2a: Index numbers of GDPa, for the economy as a whole and
 
certain sectors, in developing market economies (source: ref. 30)
 

180 uiNDEK: e9 , 10/ 

CONSJZOCTOQN 
-,-- iL)LC /1 

.16o .. ,..Tal, 6,ONOM ' ctP)/ 

/
/ ,. 6 

/// ' 

80 / 

/ * 

L// 

6& 67- 6 69 '70 "71 
1 (fto 61 62. -63 

YEAk 

GDP 5.0 5.7 
6.7
Construction 5.7 


Manufacturing 7.0 7.4 
Agriculture 2.4 3.8
 

alndex numbers were compiled as weighted averages of country indexes of
 

gross product at 1963 prices. The country indexes were generally derived
 

from official estimates of GDP at constant prices by kind of economic ac­
tivity in terms of the former SNA.
 

Average annual growth rates at constant prices (percent).
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,
Figure 2.2b: Index numbers of GDPa for the economy as a whole and cer­

tain sectors, in developed market economies (source: ref. 30)
 

1 coXJs65,c 0 

10o "- 4 ANUFA T #TL44 

TQT-On. ecotamo4y (qjpp) 

do 

iqo
 

uJJ
 

Uj"
 

00 

Sol
 
6? 6a 69 70 -11960 61 62 63 6, &5" 6 

GDP 5.3 4.7
 

Construction 5.1 3.5
 
Manufacturing 6.6 5.5
 

Agriculture 1.9 3.0
 

aSee footnote a in Figure 2.2a.
 

* 

Average annual growth rates at constant prices (percent).
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veloped ones. Manufacturing and Fgriculture are included for purposes
 

of comparison in the above tables and figures. Further, data for indi­

vidual countries are given in Tables A2.l and A2.2, and although they
 

may not always agree with these generalizations, this does not invali­

date them but rather demonstrates the caution that must be exercised in
 

applying generalizations to specific countries and vice-versa.
 

In summary, it seems obvious that construction's role in economic
 

growth is a significant one in both developing and developed countries.
 

During the development process economic growth is high, and construction,
 

along with manufacturing, plays an increasingly important role while
 

agriculture's importance declines. Once a relatively high level of de­

velopment is achieved, however, economic growth appears to slow a little,
 

and construction's role stabilizes or even declines while the other sec­

tors continue as before.
 

Construction's manpower requirements range from highly skilled pro­

fessionals to completely unskilled laborers. In developing countries
 

physical construction activities alone employ some 2 to 6 percent of the
 

total labor force, while the ancillary operations provide an additional
 

2 to 4 percent. The corresponding figures for developed countries are
 

6 to 10 percent and 4 to 6 percent (5, 23). The data in Table 2.3a for
 

twenty-seven countries at three different levels of development are in
 

accord with this information, as are the data in Table 2.3b for three
 

developing countries and the U.S. These figures also indicate that con­

struction's share in employment has tended to increase over the years in
 

the developing countries while remaining fairly stable in the U.S. It
 

thus appears that construction's share in employment tends to follow the
 

behavior of its share in the GDP. An International Labour Office report
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Table 2.3a: Employment and its growth rate in construction and manufac­

turing, in terms of arithmetic means for twenty-seven countries and
 

three subsets, 1955 to 1964 (source: ref. 18)
 

Economic Employment as share of Growth rate of
 
groupinc economically active
 
grouping 	 population (percent) employment (percent) 

Construction Manufacturing Construction Manufacturing
 

Underdeveloped 
(12 countries) 

3.9(10) 11.1(10) 1.3(9) 4.4(9) 

Middle group 
(7 countries) 

6.7 18.6 5.1(6) 2.9(6) 

Developed 
(14 countries) 

7.2 27.5 1.8(13) 1.6(13) 

All 
(27 countries) 

5.8(25) 20.4(25) 1.6(22) 2.7(23) 

Note: 	 Figures in parentheses indicate number of countries if less than 

total shown at beginning of row. Developed countries included 

in the sample, in descending order of incom. per head, are: the 

United States, Canada, Australia, Norway, the Federal Republic 

of Germany, the United Kingdom, France, Denmark, Belgium, the 
Italyj and Japan* Classified asNetherlands, Austria, Finland, 


underdeveloped are: Spai!, Jamaica*, Mexico, Turkey, Peru,
 

Honduras,El Salvador, Egypt, the Philippines, South Korea,
 

Nigeria, and Kenya. The middle income countries are those marked 

with an asterisk above plus Puerto Rico. 
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Table 2.3b: The economically active population and its distribution among various branches of economic 
activity, for three developing countries and the U.S. (source: ref.7, 12, 28)
 

Economically construction Manufacturing Agriculture 

Countryand yearen 
year 

active population 

Number Percent of Number ercent of Number Percent of Number 
Pecnto 
Percent of 

total
(thousands)opulationd 

(a e.a.N 
thouaaonpopulation 

e.a. 
(thousands) 

e.a. 
population 

Korea 
1972a 10,500 32.3 371 3.5 1,372 13.1 5,078 48.4 
1966 a 8,654 29.7 191 2.2 958 11.1 4,553 52.6 
1960 b 7,543 30.2 127 1.7 487 6.5 4,670 61.9 

Iran 
1966 c 7,584 30.2 510 6.7 1,268 16.7 3,169 41.8 
1956 6,067 32.0 336 5.5 816 13.5 3,326 54.8 

Colombia 
1970 5,938 28.1 316 5.3 808 13.6 2,670 45.0
 
1964 5,134 29.4 221 4.3 656 12.8 2,427 47.2
 
1951 d 3,756 33.4 133 3.5 461 12.3 2,023 53.9
 

U.S.
 
1972 88,991 42.6 5,728 6.4 21,022 23.6 3,701 4.2
 
1966 80,164 40.7 4,924 6.2 21,017 26.2 4,439 5.5
 
1960 69,877 39.0 4,302 6.2 18,536 26.5 4,519 6.5
 

aEconomically active population figures exclude persons seeking work for the first time and armed forces.
 

bEconomically active population figures exclude military personnel in barracks and 24,945 persons of
 

status unknown.
 

cExcludes unsettled population of 244,141 persons.
 

dExcludes 127,980 Indian jungle population and population of certain localities (estimated at 191,683)
 

where census not carried out.
 



(11) shows that construction's share of the industrial 
workers in deve­

loping countries is generally greater than that in developed 
ones, with
 

a range in the former of 10 to 77 percent (median of 25 percent) and in
 

the latter of 13 to 29 percent (median of 21 percent). This again ap­

pears to bear out the conclusions above about construction's 
and manu­

facturing's roles in GDP during development, although 
productivity may
 

also 	play a part in this process.
 

The data in Table 2.3a show that the growth rate of employment 
in
 

construction in developing countries is lower than that 
in developed
 

countries; what is really striking in these figures, 
however, is the
 

high growth rate in the middle group countries (see Table A2.3 for in-


This
 
dexes of employment for two developing countries and 

the U.S.). 


seems to accord with construction's changing-importance 
during develop­

ment and with the following characterization of a three-stage 
develop­

ment process: (1) during the early stages, construction 
is largely by
 

expatriate firms using a reasonably high level of 
technology and thus
 

as growth progresses and local industry
rather capital-intensive; (2) 


do intermediate technologies of a more labor-intensive na­develops, so 


a relatively high level of development is achieved
 ture; and (3) as 


and labor becomes more expensive, local technology probably 
becomes
 

more capital-intensive. Manufacturing's trend of a high initial em­

ployment growth rate which declines as development 
progresses seems
 

explicable mainly in terms of labor productivity.
 

Construction's share in the economically active population 
is ge­

nerally larger than its share in the GDP in both developing 
and deve­

loped countries, suggesting that its labor productivity 
is less than
 

Moreover, comparing the ratio of con­that 	of the economy as a whole. 
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struction's share in GDP to its share in employment with the same ratios 

for manufacturing and agriculture indicates that labor productivity in 

construction is much less than that in manufacturing but somewhat more 

than that in agriculture. Thus, construction in both developing and de­

veloped countries is generally a quite highly labor-intensive industry; 

the data in Table 2.4 support this conclusion and suggest that construc­

tion is relatively more labor-intensive in developing than in developed 

countries. In light of this information, it seems reasonable to expect 

labor productivity to grow faster in manufacturing than in construction 

thoughout the development process; Figure 2.3 shows that this has gene­

rally been the case in the U.S. A frequent explanation for this situa­

tion is the general unsuitability of many construction processes to au­

tomation and mechanization and the ever-changing nature of the product. 

It thus seems clear that construction, a rather labor-intensive in­

dustry, plays a significant role in employment. It also plays a signi­

ficant role in unemployment, however, with its share being two to three
 

times the national average in both developing and developed countries
 

(5, 23). A number of factors account for this, including the seasonal
 

nature of the work, the industry's reliance on a floating labor force,
 

and demand market fluctuations. The government in some developed coun­

tries has taken steps to alleviate this job insecurity, but, more im­

portantly, labor unions have developed and take an active part in in­

fluencing training and hiring procedures in the industry. Partly as
 

compensation for poor work conditions and partly due to the bargaining
 

power of the labor unions, among other reasons, wages in construction
 

in developed countries are generally higher than those in manufacturing
 

(see Table 2.5). This is not true in developing countries, however,
 

where labor unions are just beginning to develop (23). Yet, as deve­
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Table 2.4: Indicators of labor intensity in various branches of
 
economic activity, for certain developing and developed countries
 
(persons engaged per unit of value added, manufacturing = 100)
 
(source: ref. 11)
 

Mining and
 
Country 	 Construction quarrying
 

Developing countries:
 

Algeria (1954) 	 148 65
 

170 -
Malawi (1961) 


Morocco (1961) 209 90
 

Tunisia (1962) 307 77
 

United Arab Republic t1961/62) 191 50
 

Zambia (1963) 227 36
 

Honduras (1960) 179 57
 

Jamaica (1960) 102 7
 

Mexico (1960) 85 69
 

Trinidad and Tobago (1957) 244 29
 

Brazil (1949) 121 154
 

Venezuela (1953) 26 57
 

China (Taiwan)(1962) 645 334
 

Israel (1963) 151 69
 

Malta (1961) 89 135
 

North America and Europe:
 

100
Canada (1961) 


United States (1958) 161
 

Germany (Fed. Rep.)(1962) 11 ill
 

Ireland (1963) 145 102
 

Italy (1962) 141 94
 

Netherlands (1962) 143 88
 

United Kingdom (1958) 126 115
 

Yugoslavia (1964) 139 130
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Figure 2.3: Indexes of labor productivity (output per man-hour), for the
 

total private economy and various economic activities, in the U.S. (source:
 

ref. 4)
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aBased on Cassimatis' derived deflator (he used a weighted average of three
 

indexes to arrive at his derived deflator which he then used to determine
 

real output ,and from that labor productivity).
 

bBased on U.S. Bureau of Labor Statistics data.
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Table 2.5: 
Average hourly earnings and their growth rate in construction and manufacturing, in terms of
 
arithmetic means for twenty-seven countries and three subsets, 1955 to 1964 (source: ref. 18)
 

Economic 

grouping 


Underdeveloped 

(12 countries)
 

Middle Group 

(7 countries)
 

Developed 

(14 countrieS)
 

All 

(27 countries)
 

Average hourly earnings 


(1963 U.S. dollars) 


Construction Manufacturing 


0.23 0.23 


0.42(6) 0.39(6) 


1.10 0.90 


0.71 0.61 


Growth rate of average
 

hourly earnings (percent)
 

Construction Manufacturing
 

2.8(7) 3.9(7)
 

5.8(5) 4.8(5)
 

3.9(12) 3.7(13)
 

3.8(19) 3.8(20)
 

Note: See note in Table 2.3a.
 



lopment does progress and construction's need for labor increases along
 

with that of other sectors of the economy, wages in construction tend
 

to rise faster than those in manufacturing and soon exceed them.
 

In examining other inputs to the construction process, it seems use­

ful to begin by considering the value added in construction as a share of
 

construction output for different levels of development. Referring to Ta­

ble 2.1, the ratio of value added in construction to GDCF in construction
 

is 38 percent for the top income group, 56 percent for the second one, and
 

48 to 50 percent for the bottom three groups. This can possibly be ex­

plained by considering the three stages of development mentioned above.
 

In the bottom income groups, construction is probably largely by ex­

patriate firms, using a reasonably high level of technology resulting in
 

fairly mechanized production and low labor requirements and using expen­

sive imported materials. The outcome is a relatively low value added.
 

In the middle income group, development has progressed to the point where
 

construction is probably by local firms using intermediate technologies
 

of a more labor-intensive nature with local materials produced by the
 

locally developing building materials industries. The result is a very
 

high value added. Finally, in the top income group, labor has probably
 

become increasingly costly as competition haG increased with industria­

lization and technology has advanced to a highly mechanized stage with
 

low labor requirements and mostly prefabricated building materials. The
 

The profiles of construction inputs
outcome is a very low value added. 


in a typical developing and developed country given in Table 2.6 seem
 

to support this hypothesis.
 

Table 2.6 shows that 60 percent of the material input in construc­

tion in developing countries is imported, and 30 percent of the total
 

In many
value of construction is these imports and their transport. 
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Typical profiles of construction inputs, in a developing and developed country, 
in the early


Table 2.6: 

sixties (gross value of production is 100 units) (source: ref. 23)
 

Developed countryb

Developing countrya 


Inputs
 
Total Domestic Imports Total
Domestic Imports 


Inputs from agriculture,
 

33
forestry, mining, quarrying,	 
40 25 8
16 24
manufacturing 


Fuel, power, electricity, gas
 1
1 ­1 	 1 2
water 


Other service inputs, including
 
8 5 13 7 1 	 8
 

transport 


TOTAL VALUE OF INTERMEDIATE
 
33 9 4225 30 55
INPUTS 


Wages, salaries, associates 
28 	 3 4331 43 ­

expenditure 


Amortization of plant and equip­
2 1 	 3
 -	 2 2
ment, rentals paid 


2
2 2 -

Indirect taxes less subsidies 2 	 ­

2 10 10

Other gross business income 8 10
 

TOTAL GROSS VALUE OF
 

90 10 100
63 37 100
PRODUCTION 


aTypical of a less developed country ixAfrica or Asia with a per capita GNP of about $100.
 

bTypical of a Western European country with a per capita GNP of about $1200. Per capita value of
 

construction of modern buildings in this country is about twenty times that 
in the representative
 

developing country.
 



developing countries the value of imported building materials is between
 

5 and 8 percent of the total value of imports, while expenditure on build­

ing materials is only between 3 and 5 percent of the GDP (22). Building
 

materials thus seem to use up a disproportionate share of foreign exchange.
 

These facts have generated substantial interest in the development of lo­

cal building materials industries and the development of construction
 

technologies that could utilize existing local materials. In light of 

this, it is of interest to note that value added as a share of output
 

varies widely for building materials, suggesting some are likely more
 

suitable than others for developing countries to consider establishing
 

(see Table 2.7). 

One final point to consider when examining construction's role in
 

the economy is the nature of the product itself. The types of construc­

ted facilities produced by a developing country are naturally somewhat
 

different than those produced by a developed one. Table 2.8 indicates
 

that a country in the early stages of development tends to devote a
 

greater share of J s resources to new work, partly because facilities
 

in existence are fewer in number and generally newer, and partly because
 

there tends to be little emphasis on the importance of maintenance. A
 

developing country, moreover, tends to concentrate on the construction
 

of basic infrastructure in agriculture, mining, transportation, commu­

nication, and utilities, generally with the government as the client.
 

Once the basic infrastructure is developed, more effort can be devoted
 

to construction for manufacturing, commerce, and services and to the
 

building of dwellings and institutional facilities, much of which is
 

private work (see Table A2.4 for similar data on individual developing
 

countries and the U.S.).
 

25 



Table 2.7: Value added as a percentage of output for selected groups
 

of building materials (source: ref. 22)
 

Average percentage value added
Building Material 


59
Clay Products 


49
Steel Manufacture 


45
Concrete Products 


45
Metal Frames 


43
Cement 

38
Sawnwood 

38
Asbestos-Cement 

36
Wood-Based Sheet 


30
Wire, Wire Products 


30
Bolts, Nuts, Screws, etc. 


29
Paint and Varnish 

28
Tubes and Pipes (Steel) 
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Table 2.8: Typical profiles of construction output, in a developing and developed country, in the early
 
sixties (total output is 100 units) (source: ref. 23) 

Total of new 
Sector acquiring output work, repair 

and maintenance 

New work 

Public Private Total 

Repair and maintenance 

Public Private Total 

Developing countrya: 

Agriculture, fishing, forestry, 
mining, quarrying 
Manufacturing, including construction 
Trade, commerce, other private 
services 

11 
12 

5 

2.2 
2.4 

0.5 

8.0 
9.0 

4.0 

10.2 
11.4 

4.5 

0.1 
0.1 

-

0.7 
0.5 

0.5 

0.8 
0.6 

0.5 
Transport, communications, roads, 
other public services 
Utilities - gas, electricity, water 
Dwellings 
Education 
Health and welfare 

24 
7 

35 
3 
3 

16.0 
6.6 
0.3 
2.1 
2.3 

-

-
31.5 
0.7 
0.5 

16.0 
6.6 

31.8 
2.8 
2.8 

8.0 
0.4 
-

0.2 
0.2 

-
-
3.2 
-
-

8.0 
0.4 
3.2 
0.2 
0.2 

TOTALS 
b 

Developed country : 

100 32.4 53.7 86.1 9.0 4.9 13.9 

Agriculture, fishing, forestry, 
mining, quarrying 
Manufacturing, including construction 
Trade, commerce, other private 
services 

3 
14 

12 

0.6 
-

-

1.7 
8.0 

9.7 

2.3 
8.0 

9.7 

0.1 
-

-

0.6 
6.0 

2.3 

0.7 
6.0 

2.3 
Transport, communications, roads, 
other public services 

Utilities - gas, electricity, water 
Dwellings 
Education 

17 
6 

40 
5 

9.5 
3.6 

13.0 
3.7 

0.5 
0.4 

13.0 
0.3 

10.0 
4.0 

26.0 
4.0 

6.7 
1.9 
3.0 
0.9 

0.3 
0.1 

11.0 
0.1 

7.0 
2.0 

14.0 
1.0 

Health and welfare 3 2.2 0.1 2.3 0.7 - 0.7 

TOTALS 100 32.6 33.7 66.3 13.3 20.4 33.7 

aSee footnote a in Table 2.6. 

bSee footnote b in Table 2.6. 



2.2 

One can then conclude that construction is an important 
sector of
 

It makes significant direct contributions to the GDP and
 
the economy. 


employment and less direct contributions through its 
requirements of an-


Perhaps evea more importantly, however, construction
 cillary industries. 


The industry plays a major role in satisfying
is not an end in itself. 


In the long run, tiv, con3truc­
many physical facility needs of society. 


tion industry also has a significant influence on 
the overall ability of
 

industries to produce and distribute goods and 
services for con­

other 


In this manner construction has a most important 
impact on so­

sumers. 


cial and economic growth and development.
 

The Nature of Construction
 

The characteristics of construction products, including 
their cus­

tom-built nature, immobility, costliness, complexity, 
and continuously
 

changing technology, set construction apart from 
many other industries
 

Most construction activity
in both developing and developed countries. 


is initiated by sources outside the industry itself, 
which enters the
 

picture to begin production only after the customer 
has determined his
 

In this respect con­
need for a facility and has decided to procure it. 


Only a few manufactur­
struction is very much like a service industry. 


ing industries, those which produce heavy durable 
goods of a specialized
 

nature, customarily operate in this manner, and 
they normally produce
 

other lines for a general trade to assure some constancy 
of operation.
 

Moreover, the procedure for the financing of production 
in construc-


In most industries, production is financed
 tion is somewhat unique. 


by the producer's entrepreneurial capital or short-term 
bank loans and
 

In construction, however,
is independent of the custormer and product. 
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the production of a specific facility is financed largely by the custo­

mer, rather than by the manufacturer, by periodic payments to the pro­

ducer during production. Furthermore, the source of the custom'r's tem­

porary (short term--for production) and permanent (long term--for pur­

chase) financing is often loans secured by the constructed facility it­

self, which puts the lender in a potentially influential position re­

garding design and construction operations. This factor is particularly
 

significant in the case of developing countries, where the financing of
 

major projects is often largely by international agencies which can, and
 

do, put numerous stipulations on their loans, such as requiring competi­

tive bidding or financing only the foreign exchange portion of the pro­

ject. Finally, the temporary loans are often dependent upon the client's
 

first obtaining a permanent financing commitment.
 

The immobility of the construction product, which requires final
 

assembly at the place of ultimate use, sets construction further apart
 

from many industries, although as prefabrication increases some of these
 

features will change. Since constructed facilities cannot be transpor­

ted, the stability of local demand is of particular importance. More­

over, stockpiling of constructed facilities in inventories is impossible,
 

and thus there is no buffer between production and demand.
 

The specialized character of each facility, the project-oriented
 

nature of production, seasonality, and the industry's susceptibility
 

to economic fluctuations and demographic influences all combine to make
 

construction demand inherently unstable. Public policy often tends to
 

augment this instability, and in developing countries unstable economic
 

and political environments and single short-term spectacular projects
 

further exacerbate the problem. In line with this instability, the
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construction labor force is generally a floating rather than a permanent
 

largely on a project-by-projectareone, and construction workers hired 

In
 
basis, resulting in little job security and the need 

for mobility. 


employment in construction is often considered a
developing countries 

transitional stage between work in agriculture and in manufacturing,
 

the worker may divide his time seasonally between 
construction and
 

or 


agriculture.
 

To better understand the nature of construction 
it is useful to
 

look at the construction process itself, a complex procedure 
involving
 

a variety of steps and participants. Thiese participants are traditio­

nally divided into three groups, the client, 
the professional, and the
 

contractor sectors, an arrangement which is 
quite different from that in
 

manufacturing where the designer and producer are 
in a single sector and
 

The participants, each generally from
 the client enters only at9 the end. 


an independent organization and selected on the 
basis of price and/or
 

qualifications, are gathered together on a project-by-project 
basis with
 

little or no provision for insuring organizational 
compatibility and
 

with little room for continuity of working relationships. 
Furthermore,
 

each participant is generally brought into the 
project only when needed,
 

serving to curtail feedback and the consideration 
of new alternatives in
 

to work 
the later stages of the project, and constraining participants 


they had no part.
of decisions in whichwithin the bounds 

The owner, who may be an individual, a corporation, a branch of the 

some other private or public organization, combines 
with
 

government, or 


the client sector, which
 
planners, investors, and developers to form 


The client's job is to establish

initiates and finances the project. 

the need for a new facility, define facility requirements 
and budgetary
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constraints, evaluate and select the site, and so forth. This process
 

necessarily becomes more -­omplicated when the owner is not an intividual 

(which means he is probably spending others' money), when he is not the 

user (which makes evaluation of user needs more difficult), or when he 

is not the operator (which may result in the costs of operation and main­

tenance receiving insufficient consideration). Owners who build a lot 

and many public agencies have an in-house design team or a long-term ar­

rangement with a group of designers, while most others must find a de­

signer to develop and then a contractor to construct their facility. 

The client's activities throughout the remainder of the construction 

process primarily involve the assessment and approval of the activities 

of the other participants, although some of these responsibilities are 

often delegated to the professionals on the project. 

The role of the government in construction in developing and deve­

loped countries is important and varied. Governmental departments con­

cerned with construction as a client, such as transport, communications,
 

and health, education, and welfare, along with the major public utili­

ties in developing countries, are frequently well staffed and technically
 

sophisticated, often having not only their own design teams but also
 

their own construction crew'. The government of developing countries
 

can influence the price and availability of certain materials and thus 

the type and technical sophistication of construction by owning and
 

operating major construction materials manufacturing plants (e.g., ce­

ment, steel, and glass). By providing preferential treatment to a par­

ticular sector of the construction industry, the government, in its roles
 

as financier and policy-maker, also can substantially affect the dis­

tribution of available manpower in the industry and increase the ten­
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dency for technological innovations in that area. Finally, as a regula­

tor, the government can establish building codes and related regulations
 

placing external constraints on the industry.
 

The architects, engineers, and consultants form the professional
 

sector of the industry. The architect's major role is in the develop­

ment of commercial, institutional, apartment, and public buildings, the
 

engineer's in that of industrial buildings, the structural, electrical,
 

and mechanical aspects of all other buildings, and heavy and highway
 

The major activities of the professionals encompass the
construction. 


following: (1) ascertaining the needs and desires of the client, (2)
 

(3) drawing up plans and specifica­developing a satisfactory design, 

tions, (4) aiding in the selection of the contractor, and (5) overseeing
 

certain work is performed in accordance with thethe project by making 

construction contract documents while serving as a liaison between the 

owner and contractor. The professional's legal tie to the owner is ge­

nerally a negotiated contract whereby the professional is selected on
 

the basis of his qualifications and the price negotiated, although price
 

sometimes plays a role in selection.
 

The professional group is generally the least advanced sector of
 

Much construction
the construction industry in developing countries. 


is carried out without a professional designer per se, and the public
 

sector is often the principal or even sole employer of such professio­

nals. Developing nations thus tend to rely rather heavily on aid from
 

Designs by expatriate professionals,
developed countries in this area. 


however, are often poorly suited to locally available labor, materials,
 

equipment, and construction methods. Unfortunately, this is not a pro­

blem unique to developing countries; a similar situation exists in the
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developed countries due to the separation of design and production in
 

construction. This lack of collaboration between the designer and con­

tractor further slows the introduction of new materials, process&s, and
 

equipment and does little to minimize the cost of the facility. It is
 

becoming more common, however, for the contractor to be consulted before
 

the design is completed as designers and owners begin to realize what
 

he can contribute. Furthermore, design-construct firms, design-construct
 

or turnkey contracts, and construction teams formed during the initial
 

stages of a project and composed of the owner, designer, and construction
 

manager (someone who has both management expertise and construction know­

how) are beginning to be used and hold some limited promise for helping
 

to alleviate the problem in both developing and developed countries.
 

What developing countries need in addition, of course, is to cultivate
 

local professional expertise.
 

The contractor is primarily a resource manager, where the resources
 

include men, materials, equipment, money, and time. The contractor sec­

tor then, whose prime responsibility is the assembly operation, is made
 

up of general contractors, speciality contractors (subcontractors), con­

struction workers, and material and equipment manufacturers and suppliers.
 

The general contractor must be skilled both in the techniques of construc­

tion and in the management of construction operations. He is responsible
 

for the planning, coordination, and supervision of the entire production
 

process and for the completed facility's adherence to the projected plans
 

and specifications. The general contractor, who is usually tied to the
 

owner by means of a competitively bid contract, generally delegates the
 

more specialized activities to subcontractors. The amount of work sub­

contracted varies among countries and projects although it is generally
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fairly high in the developed countries. Subcontractors are usually tied
 

to the general contractor through a competitively bid contract, although
 

systems of separate and several contracts do exist where all parties con­

tract directly with the owner and there is no main contractor.
 

The practice of competitive bidding for construction contracts is
 

widespread, particularly in the public sector, in both developed and de­

veloping countries (see Table A2.5). A very negative feature of this
 

procedure, especially in developing countries, is that it not only forces
 

the separation of design and construction but also essentially forces
 

the contractor to choose a technology dictated by design rather than one
 

suitable to local conditions. Moreover, competitive bidding has really
 

only one criterion, price, and quality and time should also be important
 

to the owner. Competitive bidding puts the contractor in an adversary
 

relationship with the owner and designer; it makes continuous working re­

lationships among participants essentially impossible; and it does lit­

tle to encourage a contractor to build up a favorable reputation, for on
 

the ndxt job he will be selected only if he has the lowest bid. Some
 

of the approaches mentioned above for alleviating the problem of sepa­

ration of design and construction may be executed with competitively
 

bid construction contracts, while others rely on negotiated ones.
 

Negotiated contracts are frequent in the private sector and are ge­

nerally used in all countries for maintenance and repair work which can­

not be prescribed and quantified with sufficient precision in advance,
 

and for highly specialized operations where there is no competition. The
 

difficulty with negotiated contracts in the public sector lies in safe­

guarding the public interest and preventing favoritism and corruption.
 

With few exceptions, the developing countries have adopted the most tra­
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ditional and often inhibiting contractual procedures which unfortunately
 

presuppose a level of administrative and technical competence generally
 

lacking in these nations.
 

In all countries the basic unit of the construction industry is the
 

individual firm. In many developed market economies the industry con­

sists of an agglomeration of generally small and specialized firms which
 

serve a local market, lack vertical integration, rely on low capitaliza­

tion, do little mass production, exhibit little in the way of economies
 

ot scale, and are transient. There is, however, some trend away from
 

these characteristics with the increasing role of the corporate form of
 

organization and the formation of conglomerates in the industry. In
 

fact, the larger and less specialized firms do a very disproportionate
 

share of the work, employ a very disproportionate share of the labor
 

force, and are most commonly international in their operations. The
 

data given in Tables A2.6 through A2.9 and Figures A2.2 and A2.3 for
 

various developed countries substantiate several of these observations
 

about the construction industry.
 

While few statistics exist on the exact nature of construction
 

firms in developing market economies, the general trend seems to be to­

ward the fragmentation apparent in the developed market economies. In
 

most developing countries a fairly sizeable portion of construction,
 

the traditional sector concerned with small projects in rural areas,
 

is carried out in the non-monetary category of the economy, and thus
 

little is known about it. The remaining construction activity, largely
 

infrastructural projects and urban development, is executed by means
 

which vary with the level of development.
 

Five stages can usefully be outlined in the development of this
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part of the construction industry: (1) foreign firms do most of the work,
 

since they are the only ones with enough expertise to handle larger pro­

jects; (2) local subcontractors develop; (3) small local contractors
 

execute the smaller projects; (4) local contractors take over most local
 

work, regardless of magnitude, joint venturing with foreign firms as ne­

cessary; and (5) local contractors go abroad. The five-stage develop­

ment process has already occurred in many Latin countries, is now hap­

pening in the Far East, and will soon take place in Africa (2).
 

It is natural that the developing construction industries should
 

follow the techniques and organizational methods employed in industria­

lized countries, but that this is best for the developing countries is
 

open to serious question. Some of the sparse statistics on the construc­

tion industry in developing countries of particular interest to this pa­

per are given in Tables A2.10 through A2.14.
 

The assembly p~iase of the construction process can itself be broken
 

down into several steps, each of which involves a rather unique mix of
 

labor, equipment, and materials, and has a certain amount of technolo­

gical flexibility. For example, in building, the foundation and grading
 

phase may be a highly mechanized, capital-intensive process requiring a
 

few operating engineers and other fairly easily-trained semi-skilled
 

labor; or, at the other extreme, it may be a fully manual, labor-inten­

sive activity requiring large amounts of minimally-trained unskilled 

labor. The same is true with various aspects of heavy and highway con­

struction. Electrical and mechanical work, on the other hand, although
 

always highly labor-intensive, requires highly skilled labor obtainable
 

only through extensive training. The planning and design phases play
 

an important part in determining the technological nature of the assem­
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bly operation. For example, a design requiring a single large dam can
 

be constructed only in a highly capital-intensive manner, whereas one
 

requiring a series of smaller dams might better employ more labor-inten­

sive procedures.
 

The fraction of cost allocated to each specialized process in the
 

assembly phase naturally varies from project to project, with a typical
 

breakdown for building cost in the U.S. given in Table 2.9a and break­

downs for housebuilding in various African countries in Table 2.9b.
 

The allocation of costs in these two regions seems reasonably alike, ex­

cept African countries tend to invest less in electrical and sanitary
 

work than does the U.S. possibly because of differences in definition,
 

facilities provided, and unit costs. This assembly process typically
 

consumes up to 90 percent of total initial investment and constitutes
 

the lengthiest phase of the construction process.
 

The major components of cost in the assembly operation are labor,
 

materials, equipment, and overhead and profit, the mix of which varies
 

not only among the steps of the assembly process but also among the va­

rious types of construction. The allocation of these costs among dif­

ferent types of construction in the U.S. given in Table 2.10a indicates
 

that the distribution of costs is quite similar for residential and non­

residential building with materials a little higher in nonresidential,
 

overhead and profit a little higher in residential, and equipment very
 

small in both. Tn public works construction, labor's share is close to
 

that in all building construction and overhead and profit's share is
 

close to that in nonresidential building, but the contribution of ma­

terials is much less and of equipment much more than in building con­

struction. Breakdowns of constr-iction costs in Korea and housebuilding
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Table 2.9a: Typical breakdown of total construction cost by elements
 

of the building in the U.S. (source: ref. 13).
 

Process Percentage of Cost
 

5-15
Foundation and grading 


25-55
Erection and framing 


20-35
Electrical and mechanical work 


15-35
Finishing 
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Table 2.9b: 

ref. 

Breakdown of cost by elements of building for housing in Africa a (percentages) (source:
20)
 

Structural Finishes and equipment
 

Sanitary and
Sub- Super- Doors and 

Country structure structure Subtotal windows Finishes electrical Subtotal
 

installations
 

Single story
 

construction:
 

Ethiopia 5.0 42.8 47.8 14.5 27.7 10.0 52.2
 

Madagascar 10.0 56.4 66.4 6.8 16.4 10.4 33.6
 

Mauritania 6.5 43.0 49.5 8.3 28.0 
 14.2 50.5
 

Mauritius 11.8 68.0 79.8 12.5 7.7 - 20.2
 

Senegal 6.0 
 43.0 49.0 11.9 26.0 13.1 51.0
 

Upper Volta 7.8 45.1 52.9 11.8 19.0 16.3 47.1
 

Multi-story
 
construction:
 

Cana 14.0 39.5 
 53.5 11.2 25.8 9.5 46.5
 

Kenya 11.1 52.1 63.2 10.5 19.6 6.7 
 36.8
 

Libya 10.3 39.5 
 49.8 12.6 25.5 12.1 50.2
 

UAR 10.2 41.2 51.4 17.3 19.2 12.1 48.6
 

a Source (copyright 1965) gives no date.
 



by type of
 
Percentage distribution of construction 

costs 

Table 2.10a: 


ref. 1,32)

construction, in the U.S. (source: 


Overhead a
 On-site Materials Equipment

Type of construction and year 


and profit

Tpwages 


Federally aided highways

1971b 25.9 45.1 c29.0
 

29.4c
-c
45.0
25.6
1970 

-27.4
24.8 47.8
1967 


12.6
11.1
26.0 50.3
1964 

11.0
24.7 52.6 11.7


1961 

13.5
23.9 50.6 12.0
1958 


Elementary & secondary schoola
 
1.0 19.0
25.8 54.2
1964-65 

1.4 17.8
26.7 54.1
1959 


Hospitals
 
1.3 18.7
29.6 50.4
1965-66 


17.4
28.2 53.2 1.2
1959-60 


Public housing
 
43 .4d d 24.2
32.4
1968 


2.5 17.0
35.5 45.0
1959-60 


housinge

Private single-family 


0.9 35.3
20.4 43.4
1969 

29.7
1.0
22.1 47.2
1962 


Sewer works
 
20.0
11.2
24.3 44.5
1962-63
lines 

16.0
8.2
26.6 49.2
1962-63
plants 


Civil works (Corps. of Eng.)
 
19.7
26.0 35.0 


land operations 1959-60 
19.3 


25.5
32.3 17.3 24.9

1959-60
dredging 


Federal office buildings 

1959 29.0 51.4 1.9 17.7 

(continued) 
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(Table 2.10a continued)
 

overhead a
 -andsite Materials Equipment and profit
Type of construction year wages 


Nursing homes
 
d 19.5


1965-66 25.6 54 .9d 


College housing
 
16.5
29.3 52.6 1.6
1960-61 


alncludes off-site wages, fringes, construction financing costs,
 

inventory, and other overhead and administrative 
expenses as well as
 

profits.
 
bpreliminary, from ref.
 

CEquipment included in overhead and profit.
 

dEquipment included in materials.
 

eConstruction costs include selling expenses in addition to construc­

tion contract costs (selling expenses 
were 2.9 percent in 1969).
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costs in various African countries are given in Tables 2.10b and 2.10c, 

respectively. In Korea heavy concentration on public works construction
 

(nearly half of all construction) partly accounts for the low 
share of
 

materials and 1Ligh share of overhead and profit (assuming equipment 
is
 

included in the latter category). Further, the local industry appears
 

to be quite well developed, and thus rather labor-intensive methods 
and
 

As for Africa, much work is still done
local materials are likely used. 


by expatriates who may use the relatively cheap local labor 
(accounting
 

for the low labor costs) or who may have to import labor (accounting for 

the high labor costs). Materials are largely imported and thus expen-


Overhead and profit, on the other hand, are relatively low in
sive. 


some cases because certain African projects may be carried 
out by direct
 

labor with no recorded profit.
 

While the contribution of labor to construction cost is simiar 
in
 

various types of construction, the types of labor needed are quite 
dif-


Table 2.11 which gives breakdowns by trade of construction workers
ferent. 


in various developed countries shows that skilled workers compose 
about
 

Table 2.12 then gives breakdowns
50 percent of the total labor force. 


of the man-hours of different workers required for various types nf con-


The total man-hours required for each of the four
struction in the U.S. 


types of construction are not too different, nor are the man-hours for
 

other industries and for the construction industry as a whole 
(although
 

federal office buildings are somewhat higher); but there are 
significant
 

differences in the breakdowns of man-hours required within the 
construc­

tion industry, particularly on the site. The requirement for construc­

tion trades in building construction is nearly twice that in public 
works
 

construction; about half of that in public works is for operating 
engi­
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Table 2.10b: Cost components of construction contracts completed in Korea (source: ref. 9) 

Cost component 1966 1967 1968 1969 1970 

Completed contracts (million won) 41,441 64,112 116,918 169,723 185,318 

(percent) (100.0) (100.0) (100.0) (100.0) (100.0) 

Materials (million won) 17,920 27,813 46,013 64,214 73,827 

(percent) (43.2) (43.4) (39.4) (37.8) (39.8) 

Wages (million won) 11,864 18,052 32,147 46,241 52,075 

(percent) (28.6) (28.2) (27.5) (27.2) (28.1) 

Subcontracts (million won) 1,739 2,559 6,166 10,045 12,238 

(percent) (4.2) (4.0) (5.3) (5.9) (6.6) 

Overhead (million won) 4,444 7,172 17,128 25,172 21,512 

(percent) (10.7) (11.1) (14.6) (14.8) (11.6) 

Gross profits (million won) 5,474 8,515 15,464 24,050 25,666 

(percent) (13.2) (13.3) (13.2) (14.2) (13.8) 

Note: Details may not add to totals due to rounding. 



Table 2.10c: Breakdown of cost of housebuilding by elements Of Cost. 

20)
for Africaa (percentages) (source: ref. 


on-site labor oveed
Conty Materials 

17
20
63
Ethiopia 


5
70 25
Kenya 

14
39
47
Ghana 


20
32
48
Libya 


9
25
66
Madagascar 


12
36
52
Mauritania 


18
24
58
Senegal 


15
25
60
UAR 


27
 
Upper Volta 42 31 


aSource (copyright 1965) lists no date.
 

44
 



Table 2.11: Breakdown by trade of construction workers in various developed countries (as percentage
 
of total) (source: ref. 27)
 

U.S. Germany Sweden Netherlands Czechoslovakia
(1960) (Fed. Rep.) (1960) (1962) (1962)

Occuatin (160)(1963)
 

Skilled workers 57.5 44.1 53.4 - 47.7
 

Masons 5.1 20.7 
 - 16.8 18.1
 

Carpenters 19.5 7.8 20.7 6.0
 

Concretors 0.9 1.6 - 6.4 5.3
 

-
 -
Electricians 8.0 - 6.5 


Operators of earth­
moving machines 4.7 ....
 

Painters 8.8 6.7 9.1 5.5 7.2
 

Plumbers 7.3 - 8.5 - 4.4
 

-
Crane operators 3.0 7.0 -


Unskilled laborers 17.4 35.3 23.1 - 29.4
 

Others 25.1 20.6 23.5 20.0 22.9
 



con-

Table 2.12: Distribution of man-hours per thousand dollars of contract 

cost for various types of 


struction in the U.S., by industry and occupation (source: 
ref. 15, 31, 32, 33)
 

Industry and occupation 


Total man-hours 


Construction industry 


On-site 


Supervisory, professional,
 
technical and clerical 


Construction trades 


Operating engineers 

Carpenters 

Electricians 

Plumbers 

Bricklayers 

Iron workers 

Painters 

Plasterers and lathers 


Cement finishers 

Other trades 


Semi-skilled e 


Unskilled 


Off-site 


Private single

family housinga


(1962) 


202 


84 


72 


2 


53 


1 

25 

2 

4 

4 

-

7 

1 

3 

6 


17 


12 


Federal office 

building

(1959-1960) 


227 


107 


97 


5.8 


58.4 


2.3 

12.2 

8.8 

8.5 

5.0 

3.3 

2.0 

3.8 


2.0 

10.5 


1.3 


31.5 


10 


Sewer worksc Civil works­
(1962-1963) ('959-1960)


(1959-1960)
 

208
221.9 


89
91.7 


85
84.5 


9.3
9.5 


33.7
30.5 


14.7 20.4
 
5.4
6.5 

0.1
1.3 

0.1
 
-


2.1 

1.4 


2.6
 

.6 0.1
 
1.6 


-


1.0
1.1 

4.0
1.2 


20.5
6.3 


21.3
38.1 


7.2
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(Table 2.12 continued)
 

Private single Federal office c Civil works-

Industry and occupation family housinga buildingb Sewer works land operations
 

(1962) (1959-1960) (1962-1963) (1959-1960)
 

Other industries 118 120 130.2 119
 

Manufacturing 61 79 72.6 53
 

Wholesale trade, transportation,
 
services 31 29 41.2 47
 

Mining, all others 26 12 16.3 19
 

Note: Detail may not add to totals due to rounding.
 

a 
Reference 32.
 
bReference 15.
 

cIncludes sewer lines and plants, ref. 33.
 

dIncludes levees, dams, pile dikes, bank stabilization, local flood protection, and miscellaneous other
 

projects, ref. 31.
 
eIncludes truck drivers, oilers and greasers, power tool operators, and powdermen and blasters.
 
fIncludes laborers, helpers and tenders, pipelayers, deck hands, watchmen, and flagmen.
 



neers, who are easier to train than are the more highly skilled trades
 

required for building construction. Moreover, the use of semi-skilled
 

and unskilled labor in public works construction is more than twice that
 

in single-family housing and nearly one and a half times that in federal
 

office buildings. It should also be noted that as the semi-skilled and
 

unskilled man-hours rise so do the supervisory, professional, technical,
 

and clerical man-hours. While th-se proportions may not be exactly the
 

same for developing countries, the trends may be expected to be similar.
 

For many developing countries, therefore, a major difficulty in building
 

construction appears to be a shortage of skilled labor; in public works
 

construction, the problem seems to be a shortage of supervisory person­

nel and, to a lesser degree, a shortage of skilled labor.
 

The time trends of the allocations of component costs for various
 

types of construction in the U.S. in Table 2.10a show that labor's and
 

equipment's shares are generally steady, while that of materials is de­

clining and that of overhead and profit rising. The time trends of man­

hours required for construction of highways and single-family housing
 

in the U.S. in Tables 2.13a and 2.13b, respectively, show that man-hours
 

are declining. It thus seems that the decline in man-hours has been
 

offset by increasing wages.
 

In the developed countries, increases in the cost of labor relative
 

to other inputs (see Figure 2.4) have led contractors to search for
 

labor substitutes, perhaps through the use of more productive equipment
 

or a more capital-intensive method of construction which reduces on­

site labor requirements. For example, trends toward industrialized
 

housing and prefabricated components in building, and the substitution
 

of very high land fills for bridges in road construction serve to re­
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Table 2.13a: Distribution of man-hours per thousand dollars of contract
 
cost for new federally aided highway construction in the U.S., in 1967
 
dollars, by industry and occupation, for selected years(source: ref. 1)
 

Industry and occupation 1958 1961 1964 1967 1970 a
 

Total man-hours 221.5 200.6 180.9 165.8 157.4
 

Construction indust 100.5 89.4 80.4 78.8 74.6
 

On-site 91.1 81.0 72.4 70.1 66.2
 

Executive, administea­
tive, supervisory 9.5 8.3 7.0 na 4.1
 

Skilledc 34.8 31.7 31.8 na 31.1
 

Semi-skilledd 19.9 16.8 14.8 na
 
31.0
 

Unskillede 27.0 24.2 18.7 na
 

Off-site 9.5 8.4 8.1 8.7 8.4
 

Other industries 120.9 111.3 100.5 87.0 82.8
 

Manufacturing 61.9 58.6 48.9 48.4 46.1
 

Wholesale trade, trans­
portation, services 36.9 33.0 31.9 27.9 26.7
 

Mining, all others 22.2 19.6 19.7 10.6 10.1
 

Note: Detail may not add to totals due to rounding.
 

apreliminary.
 

blncludes technical and clerical personnel.
 

clncludes heavy equip-ment operators, skilled craftsmen of journeyman
 

grade, and working foremen.
 
dlncludes apprentices, on-the-job trainees, and operators of trucks
 

larger than 1.5 tons and tractors with more than 20 horsepower.
 
eIncludes helpers, tenders, laborers, and operators of trucks of 1.5
 

tons or less and tractors of 20 horsepower or less.
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Table 2.13b: Distribution of man-hours for construction of new private
 
single-family housing in the U.S., by industry and occupation (source:
 
ref. 32)
 

Industry and occupation 


Total man-hours 


Construction industry 


On-site 


Supervisory, professional,
 
technical, clerical 


Skilleda 


Unskilledb 


Off-site 


Other industries 


Manufacturing 


Wholesale trade, transporta­
tion, services 


Mining, all others 


Man-hours per Man-hours per $1000 

100 square feet of construction cost 

1962 1969 1962 1969 

238 217 202 137 

99 98 84 62 

85 82 72 52 

3 2 2 1 

62 58 53 36 

20 23 17 14 

14 6 12 10 

139 119 118 75 

72 65 61 41 

36 32 31 20 

31 22 26 14 

Note: Detail may not add to totals due to rounding.
 

aIncludes all common skilled trades.
 

blncludes laborers, helpers, and tenders.
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Figure 2.4: Price indexes of factors of construction in the U.S. (source:
 
ref. 4)
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duce labor requirements. Referring to Table 2.13, however, it is impor­

tant to note that the majority of the savings in man-hours 
has been in
 

Within the construction indus­the industries other than construction. 


try, for highway construction, the major saving has been in 
unskilled
 

md semi-skilled man-hours, although the opposite has been 
true in sin­

is that reduc­
gle-family housing construction. The imiplication of this 

tion of construction man-hours is perhaps not particularly 
feasible. In
 

any case, it seems likely that the techniques currently 
being developed
 

in the industrialized countries may not be especially suitable 
for use
 

in developing countries due to their incompatibility with 
local condi-


Rather, some of the older techniques relying less on capital­tions. 


intensive methods and more on labor, particularly unskilled 
and semi­

skilled labor, might be more appropriate.
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CHAPTER 3 

ISSUES IN THE DEVELOPMENT OF THE 

CONSTRUCTION INDUSTRY IN EMERGING NATIONS 

In considering the development of the construction industry in
 

emerging nations, this chapter begins by determining what construction
 

capabilities are available and what are needed. Means of alleviating
 

these needs are considered and evaluated.
 

Construction normally falls into one of two general categories-­

(1) repetitious and routine activities for fulfilling volume needs,
 

such as highways and bridges, manufacturing, commercial and institu­

tional buildings, and single and multi-family housing; and (2) s ecia­

lized and sophisticated activities for fulfilling one or two-time needs,
 

such as huge dams and power plants. This chapter focuses primarily
 

upon the first group of activities, for it is here that an indigenous
 

construction industry should first develop. The second group of acti­

vities, requiring highly specialized skills and sophisticated techno­

logy, will continue to be performed by multi-national construction
 

firms, although by their work with local people and firms some of this
 

expertise may be passed on to the developing indigenous industry. Con­

sideration of the role of multi-nationals in this area is treated in
 

Chapter 4.
 

The development of construction capabilities is discussed here in
 

terms of the four major stages of the construction process-planning,
 

design, construction, and maintenance. Finally, the environment with­

in which the industry is to develop is considered.
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3.1 Planning 

There are two levels of planning associated with the construction 

industry; one is concerned with national development plans, the other
 

with planning at the project level. This section of the report deals
 

with planning associated with a particular project. The client sector
 

is the only participant involved in this phase, and if the owner is,
 

for example, a corporation or a public L4gency, it probably has its own
 

in-house planning staff. The manpower and capital requirements for
 

this stage are thus rather small, but the required manpower must have
 

certain highly technical capabilities.
 

Planning of facility construction involves assessment of the need
 

for a new facility, study of user requirements, determination of bud­

getary constraints, feasibility and economic analyses, site evaluation
 

and selection, and so forth. The level of sophistication, difficulty,
 

and completeness of such analyses varies with project type, size, and
 

owners. This planning should review the suppiy of and demand for cer­

tain construction capabilities in the form of available designers, con­

tractors, capital, labor, materials, and equipemnt. Moreover, such pro­

ject evaluation should consider various alternative solutions to user
 

needs, appropriate factor prices, associated indirect and secondary
 

effects, social and political aspecta, and compatibility with national
 

priorities such as employment creatiou, income re-distribution, and
 

output generation. Such considerations are also important in the se­

lection of the design, technology, and contractor. Although standard
 

planning analyses are generally performed in developed countries and
 

to some extent in developing countries, inclusion of the above additional
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considerations is relatively rare in both developed and developing coun­

tries, except in a few public works projects.
 

Such planning analyses require the development of a rather exten­

sive information base on the construction industry, on particular types
 

of projects, and on various socio-economic aspects of the country. More­

over, development of local capabilities for doing planning analyses is
 

of importance, since foreign consultants have thus far largely been re­

lied upon for such analyses.
 

The use of the computer may help to substantially increase the ca­

pability and productivity of local planners. New computerized techni­

ques of information processing have, for example, allowed the industry
 

in both developed and developing countries to apply the principles of
 

systems engineering in the evaluation of alternative strategies for
 

large-scale projects such as regional water distribution and transpor­

tation network systems; and the further use of computers in this area
 

by local planners certainly warrants consideration. Nevertheless, some
 

local skills still need to be developed, and it will probably be neces­

sary for the developing countries to continue to rely for a while on
 

foreign consultants, although they may be somewhat insensitive to local
 

conditions. In addition, extensive research into appropriate analysis
 

techniques and computer applications is necessary.
 

Financing is an important part of the planning phase because of
 

the costly nature of constructed facilities. There are two basic types
 

of capital involved in construction: (1) the owner's funds used to fi-


It should be noted that the discussion and associated data on finan­
cing do not reflect the recent developments in the oil-producing coun­
tries. 
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nance the project during the period between its inception and the time
 

it begins to yield its social and economic benefits, and (2) the contrac­

tor's capital which bridges the gaps between payments by the owner and
 

purchases of materials and equipment. The first type of capital is of
 

major concern here; the second is discussed in Section 3.32. 

The interest paid on capital of the first sort may add from 5 to
 

10 percent to the capital cost of many private building projects depend­

ing upon prevailing interest rates, financial arrangements, and fiscal
 

conventions (48). For example, debt service, principal and interest on
 

the mortgage, and FHA insurance premiums made up 58.7 percent of the
 

ownership expense of new FHA houses in the U.S. in 1966 (62). When the
 

government is the client, however, these matters are often masked by
 

the public budgetary conventions and the fact that market interest rates
 

are seldom charged euring the period between a project's inception and
 

the time it begins to yield economic returns.
 

The details of the financing process vary, of course, depending
 

upon the type, size, and location of the construction project, the par­

ticipants, economic conditions, and so forth. For example, in the U.S.
 

in the case of private single-family homes, financing is generally in
 

the form of construction loans and mortgages; in the case of private
 

nonresidential building, financing may be by means of internal or ex­

ternal funds as well as by loans secured by the property. In the case
 

of public construction, financing is generally by means of municipal or
 

federal bonds, current revenues, or federal aid. In the U.S. and other
 

industrialized countries financing is usually through domestic sources,
 

while in the developing countries both domestic and foreign funds are
 

used. In Africa, for example, as in many other developing areas, a
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large part of private investment is financed by loans granted by various
 

financial institutions, and only a small part is financed by personal
 

savings and foreign funds; public sector projects, on the other hand, 

are often heavily dependent or foreign funds for financing (41). 

Construction products re- re high capital investment, something 

which is in scarce supply in most developing countries. In fact, con­

struction makes up roughly 50 to 60 percent of gross capital formation 

and 55 to 65 percent of gross fixed capital formation in both developing 

and developed countries; the figures, however, tend to fluctuate consi­

derably depending upon the country's particular area of interest (see 

Table A3.1a). The shares of gross capital formation and of gross fixed 

capital formation in GDP, however, are generally less in the developing 

countries than in the developed ones due to the shortage of capital, al­

though their growth rates are generally higher in developing areas than 

in developed ones due to their importance in economic development (see 

Table A3.1). Evcn so, gross domestic savings in developing countries 

are not generally sufficient to finance the limited amount of gross do­

mestic capital formation, and thus some foreign funds are also generally 

necessary (see Table A3.2). Foreign sources of finance, moreover, are 

also important in terms of supplementing the available foreign exchange 

reserves and thus increasing the import capacity of developing countries. 

The domestic resources available for capital formation, in parti­

cular in the form of constructed facilities, can in the final analysis 

come only from national savings, comprised of household, corporate, and 

government savings (see Table A3.3). Mobilization of national savings 

in the direction of capital formation depends upon a variety of factors, 

including: (1) attitude of people toward immediate versus future con­
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sumption; (2)availability of appropriate institutional arrangements
 

and knowledge about them; (3) activities of central banks, in particu­

lar in forming the monetary policy (Table A3.4 suggests interest rates
 

in developing countries fluctuate much more than in developed ones); (4)
 

willingness of corporations to plough-back profits or invest otherwise
 

so as to increase capital formation; and (5) fiscal and taxation policy
 

(42). Efforts to influence these factors so as to increase and channel
 

savings in the appropriate direction for capital formation must be un­

dertaken in developing areas where the level of national income is still
 

low.
 

Households may directly contribute their savings to capital for­

mation through investment in housing or other real estate. It has also 

been a common practice In developing countries to save privately, often 

by hoarding cash, rather than to save through well organized and managed
 

institutions which can effectively utilize the money. Some of the app­

ropriate institutions into which household savings might be channeled
 

include: commercial banks, savings banks, life insurance companies, pen­

sion funds, provident trusts, investment trusts, mutual funds, and the 

stock exchange. 

Corporate savings might be directly used to finance the expansion
 

or improvement of existing industries or the establishment of new ones, 

or may alternatively be channeled into some of the institutions in the
 

capital market mentioned above. Such funds may come from internal sour­

ces such as retained earnings or undistributed profits, or from external
 

sources such as the sale of corporate bonds.
 

Public savings are the third and final source of national savings. 

In developing countries, the government generally has the responsibility 
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of providing the general infrastructure and institutional facilities,
 

the domestic f4nancing of which will be through public savings. The
 

sources of these savings include: (1) budget surpluses which may be de­

rived from tax revenue and other receipts less expenditures, with tax
 

revenue being the main source of income; (2) government dowcestic bor-­

rowing from the capital market through treasury bills and government
 

bonds; and (3) profits generated by goverament enterprises.
 

Two other institutions, industrial development banks or industrial
 

development finance companies, and industrial development corporations,
 

warrant some comment with regard to domestic financing of industrial de­

velopment. The first are financial institutions which speicalize i1i
 

industrial development and may be publicly or privately owned. They
 

provide financial assistance to select industrial investment projects,
 

usually iccompanied by technical assistance, and often help to channel
 

capital and expert technological knowledge from abroad to domestic pro­

jects. Industrial development corporations, on the other hand, are
 

wholly-owned government 'orporations established to set up industries
 

entirely through their own resources. They generally execute and ope­

rate the industries for some time, and once an industry has demonstrated
 

profitable operations, they disinvest in favor of private enterprise.
 

The flow of foreign resources into developing countries may be in
 

the form of official aid either channeled directly from the developed
 

to the developing country (i.e., bilateral aid) or channeled through a
 

multilateral institution, or in the form of private aid (See Tables 3.1
 

and A3.5). It is of interest to note that although the overall trend
 

of aid to developing countries is growing, the average official share
 

is declining while the private share is climbing. The relative distri­
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the developing countries and multilateral agencies from various devel-
Flow of resources to 


oped market economies, 1961-1969 (source: ref. 39)
 
Table 3.1: 


Average Percentage distribution of total net transfers of resources
 

annual total Official Private
 
rvt
 

Country and period 	 transfers Ofca 

(millions Bilateral To multi- Direct and Export
 

lateral Total portfolio 	 creditb
 
of dollars Total I Loans Grants agencies Investmenta 

Austria 1961-1963 
1964-1966 
1967-1969 

7 
36 
56 

-53 
72 
52 

-3 
34 
15 

12 
8 
6 

-62 
31 
32 

153 
28 
48 

34 
4 
3 

119 
24 
45 

Denmark 1961-1963 
1964-1966 
1967-1969 

11 
19 
82 

-113 
65 
61 

13 
7 
12 

-21 
21 
14 

-104 
37 
35 

213 
35 
39 

-27 
-4 
4 

240 
39 
36 

France 1961-1963 
1964-1966 
1967-1969 

1,302 
1,258 
1,491 

72 
62 
59 

9 
9 
7 

57 
50 
47 

6 
3 
4 

28 
38 
41 

23 
27 
26 

6 
12 
16 

Japan 1961-1963 
1964-1966 
1967-1969 

257 
416 
958 

54 
76 
67 

40 
56 
52 

29 
21 
14 

-15 
-
1 

46 
24 
33 

31 
17 
11 

15 
7 
23 

Norway 1961-1963 
1964-1966 
1967-1969 

12 
22 
56 

56 
53 
48 

-
-
1 

63 
19 
16 

-7 
34 
31 

44 
47 
53 

18 
8 
9 

25 
39 
44 

Portugal 1961-1963 
1964-1966 

45 
37 

100 

71 
83 

67 

11 

23 

6 

-18 

-

29 

-

29 

-

-

1967-1969 65 66 66 16 -17 34 34 -

(continued) 



(Table 3.1 continued)
 

Average Percentage distribution of total net transfers of resources
 
annual total Official Private 

Country and period transfers 
(millionsomillon)

of dollars) 
Total Bilateral 

Loans Grants 
To multi-lateral 
agencies 

Total Direct andportfolio
investmenta 

Export
creditb 

United Kingdom 1961-1963 721 57 24 27 6 
 43 34 9
1964-1966 894 53 23 24 6 47 
 36 11

1967-1969 836 52 19 
 26 8 48 29 
 19
 

United States 1961-1963 4,066 80 17 58 
 4 22 22 1

1964-1966 4,781 70 18 49 3 
 30 29 1

1967-1969 5,060 68 27 35 
 6 32 31 1
 

a% 
Average or totalc 1961-1963 8,055 69 17 46 6 31 25 6

1964-1966 9,338 64 19 40 5 36 28 8
1967-1969 11,820 58 22 29 7 
 42 30 12
 

aIncluding funds invested in loan obligations of the international development aid institutions.
 
bIncluding the non-guaranteed portion of insured credit.
 

CThe source does not make it clear whether this is for the Development Assistance Committee (DAC) coun­tries only (i.e., Australia, Austria, Belgium, Canada, Denmark, France, Federal Republic of Germany,
Italy, Japan, NetherLands, Norway, Portugal, Sweden, Switzerland, United Kingdom, and United States)
or for all developed market economies (i.e., DAC countries plus Finland, Iceland, Ireland, Luxembourg,
New Zealand, and South Africa). 
 It appears to be only for the DAC countries, but in any case this can
 serve as an indicator 
for all developed market economies since the non DAC countries' contribiltion to
this transfer of resources is small and likely would not alter the distribution much if at all(e.g.,
their average annual transfers for the period 1967-1969 were only about 31 million dollars 
[55]).
 



butions between official and private, and between bilateral loans and
 

grants are very different for the various developed countries shown.
 

Table 3.2 shows considerable variation among some of the contributing
 

developed market economies in their ratios of the net outflow of resour­

ces to GNP. It is particularly noteworthy that the U.S. is such a large
 

contributor, giving about 50 percent of the total foreign aid, but its
 

share in recent years has been declining (55), and its ratio of net out­

flow of resources to GNP is below the average. With regard to financial
 

terms of official commitments, the U.S. terms in general appear to be
 

about average or somewhat more favorable than the average (see Table
 

A3.6).
 

The data in Tables 3.3 and A3.7 give an indication of the distri­

bution of official and private aid resources among the developing re­

gions of the world, particularly the aid received by the five developing
 

countries of interest in this report. It is not surprising that, due
 

to the relative levels of development and corresponding willingness of
 

private investors to enter the picture, private aid to Latin America
 

on a per capita basis is much higher than to Africa and Asia. In to­

tal amounts, howe,.ver, Asia actually receives more official aid than do
 

Africa and Latin America combined, although it receives less than each
 

on a per capita basis.
 

There thus appears to be much data available on the sources, des­

tinations, and financial terms of the flow of foreign resources into
 

developing countries, but there is a lack of data on the purposes which
 

these funds serve. Table 3.4 gives some indication by putpose of the
 

distribution of official bilateral and multilateral commitments. Fixed
 

capital formation, of which construction accounts for some 55 to 65
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Table 3.2: Net outflow of resources compared to gross national product for some of the developed market
 
economies, 1961-1969 (source: ref. 31,39)
 

Ratio of net outflow of resources to GNP Average Per capita
 
Per capita 
 annual net total official
 
GNPa in Average overall ratio Average ratio of official outflow per and private
Country 1968 (percent) transfers (percent) capitab, flows in
 

(olr)1961-68
(dollars) 1961-63 1964-66 1967-69 1961-63 1964-66 1967-69 
1968


(dollars) (dollars)
 

Austria 1550 0.07 0.38 0.48 -0.03 0.27 0.25 4.0 10.0
 

Denmark 2540 0.16 0.19 0.60 0.07 
 0.13 0.32 5.5 15.1
 
France 2510 1.81 1.29 1.13 1.30 0.80 0.68 26.7 29.5
 

Japan 1410 0.43 0.46 0.67 0.24 0.36 0.44 4.7 10.4
 
Norway 2360 0.18 0.31 0.60 0.11 0.14 
 0.29 6.4 15.1
 

Portugal 540 1.56 1.01 1.28 1.56 0.80 0.85 4.8 5.1
 

United Kingdom 1850 0.90 0.89 0.78 0.51 0.48 0.40 14.6 13.8
 
United States 4380 0.72 0.68 0.59 0.56 0.48 0.39 24.1 28.9
 

Total or averageC 2770 0.77 0.70 0.70 0.54 0.A5 0.41 15.8 21.0
 

aAt market prices.
 

bRelative to mid-1965 population.
 

cThis for per capital GNP in 1968 and per capital total official and private flows in 1968 is for DAC coun­

tries only (31). This for the other columns appears to be for all developed market economies, though the
 
source (39) does not really make it clear whether it is for all developed market economies or only DAC
 
countries.
 



Total official bilateral and multilateral net 
flows to various regions and developing coun-


Table 3.3a: 

ref. 51,55)
tries, 1960-1971 (source: 


Per capita average annual
 
Average annual 
 (dollars)

(million dollars) Population


and year
Region or country BltrlMliaea oa
 
Bilateral Multilateral Total (millions) Bilateral Multilateral Total
 

5.46 0.61 6.07
 
169 1669 275.0
1500
1960-66
Africa 


1.30 5.50

1801 327.5 4.20
425
1376
1969-71 


0.56 1.91

47.2 24.7 1.35


33.4 13.8

Ethiopia 1969-71 


2.03 6.54
10.9 4.50

49.1 22.1 71.2 


Kenya 1969-71 

0.64 3.95


882 223.3 3.31

739 143 


, Latin America 1960-66 

3.03 2.15 5.18
 

600 1444 278.8
844
1969-71 

3.52 8.68
5.18
71.9 177.5 20.4
105.6
1969-71
Colombia 

0.26 2.99
 

2701 903.3 2.73
232
2469
1960-66
Asia 
2.74 0.44 3.18
 

470 3385 1064.5
2915
1969-71 

0.90 1.26
28.5 0.36


10.3 25.6 35.9

1969-71
Iran 


0.97 10.61
9.66
30.1 330.5 31.1
300.4
1969-71
Korea 


599b 6019 1493.5 3.63 0.40 4.03
 
5420
1960-66
Totala 


3.33 0.94 4.27
1767.9
5895 1654 7549
1969-71 


Detail ray not add to totals due to rounding.
Note: 


alncludes Southern Europe, Oceania, and unallocated flows as well.
 

bExcluding figures for African and Asian development banks.
 



Table 3.3b: Per capita net receipts of foreign private capitala by
 
various developing countries and regions, 1965-1968 (dollars) (source:
 
ref. 51)
 

Regionb or country Average for 1968
 
1965-1967
 

Africa 1.7 1.3
 

Kenya 1.2 3.4
 

Ethiopia 0.7 1.0
 

Asia 0.5 0.8
 

Korea 4.7 15.4
 

Iran 3.5 2.2
 

Latin America 4.0 5.8
 

Colombia 3.7 3.3
 

World 1.3 1.9
 

aNet receipts of foreign private capital are defined as: foreign direct
 

investment and loans received (net of repayments), including loans to
 
local governments and private monetary institutions; and changes in
 

other long-term liabilities (arising, for example, from transactions
 
in existing bond issues of developing countries). The return flow of
 
interest and profits is not deducted.
 

bThe source does not make it clear whether the regional averages are
 

just for the countries it lists in each region (Africa - 13 countries,
 
Asia - 15 countries, and Latin Amer'ca - 22 countries) or for all
 
countries in the region. The world average in 1968 is noted as being
 
for only 50 countries though.
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Table 3.4: Official bilateral and multilateral commitments, by purpose,
 

1967-1968 (percentage) (source: ref. 51)
 

Official Official
 
bilateral multilateral
 

83.09
Capital project assistance 30.04 


2.38 16.82
Agriculture 


Industry 11.04 13.39
 

4.23 19.34
Energy 


22.57
Transport 6.35 


Social infrastructure 3.47 9.82
 

2.57 1.14
Other 


Technical assistance 19.27 15.37
 

23.10 1.52
Non-project assistance 

-
16.50
Export credits 

-
11.11
Other contributions 


100.00 100.00
Total 


Note: Detail may not add to totals due to rounding.
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percent, probably predominantly falls under capital project assistance,
 

and thus funds for the financing of construction might be expected to
 

represent a fairly sizeable portion of capital project assistance. Con­

struction also receives some aid in the form of technical assistance
 

and export credits.
 

Some brief comments remain to be made about the various sources of
 

foreign aid and their respective advantages and disadvantages. Official
 

bilateral financial assistance may be allocated by, for example, the
 

Agency for International Development (AID) in the U.S., Export Credits
 

Guarantee Department of the Board of Trade or Commonwealth Development
 
I,
 

Corporation (CDC) in the U.K., Kreditanstalt fur Wiederaufbau (KW) or
 
I,
 

Deutsche Gesellschaft fur Wirtschaftliche Zusammenarbeit in the Federal
 

Republic of Germany, or Caisse Centrale de Cooperation Economique (CCCE)
 

in France. The major advantage of bilateral assistance is that the fi­

nancial provisions are generally more favorable than those of other sour­

ces in terms of longer repayment periods, lower interest rates, and, in
 

some cases, repayment in local currency.
 

A problam with bilateral aid is that its allocation among develop­

ing countries tends to be determined by special political and economic
 

ties. For example, the U.K. concentrates its assistance almost entirely
 

on the Commonwealth countries, France largely on the African countries
 

formerly administered by it, and the U.S. on Asia and the Far East and
 

more recently Latin America. Korea particularly has received a high
 

volnme of per capita official bilateral aid (see Table 3.3a). More ap­

propriate economic criteria for allocation of foreign assistance among
 

developing countries need to be evolved. A second difficulty with of­

ficial bilateral assistance is that it is often tied aid under which
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goods and services have to be purchased in the donor country. Some ob­

vious disadvantages of this include the facts that it (1) may reduce
 

competition among suppliers, (2) may make impossible the procurement
 

of imports from the most economical sources, (3)may result in purchasing
 

of goods and services which do not meet the recipient's requirements,
 

(4) may encourage execution of low-priority projects for which suitable
 

goods and services can be obtained in the aid-giving countries, and (5)
 

may encourage importing goods and services instead of producing them
 

locally. A partial solution to this problem was suggested by an UNCTAD
 

group of experts in March 1966--when aid to a developing country is in­

tended for the purchase of goods and services in the donor country, the
 

use such aid to make purchases in
beneficiary should be authorized to 


other developing countries as well (49).
 

A third problem in this area is the growing importance of official
 

loans relative to official grants (see Tables 3.1 and A3.6a), which
 

increases the debt-servicing burden of the loan-receiving countries
 

and further aggravates the balance of payment problems of these count­

ries. In addition, official aid is generally given for specified pro­

jects rather than on a program basis, which might be more readily co­

ordinated with national development plans. The fifth and final diffi­

culty with bilateral aid is that the various bilateral financing agen­

cies have diverse procedures and there is often a lon.g waiting period
 

before aid is granted and mobilized. These last three difficulties
 

are equally true of official multilateral assistance.
 

Some of the multilateral financing agencies include, for example,
 

the International Bank for Reconstruction and Development (IBRD), In­

ternational Financing Corporation (IFC), African Development Bank (ADB),
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The major

Asian Development Bank, and European Development 

Fund (FED). 


advantage of multilateral over bilateral aid, aside 
from somewhat less
 

pressure from political and economic ties, is, of 
course, the freedom
 

In fact, multila­
to purchase goods and services in the world market. 


teral agencies often require international competitive 
bidding for con-


Nevertheless, some of these agencies,
tracts financed under these loans. 


such as the IBRD and IDA, generally finance only 
the foreign exchange
 

costs of projects, which tends to encourage importing 
of goods and ser­

vices rather than local production and may tend to 
encourage projects
 

with large foreign exchange components even though 
they may not be of
 

top priority in national development plans.
 

Private sources of foreign financial aid include 
private export
 

Export credits
 
credits, direct investment, and portfolio investment. 


are generally easy to obtain because the developed 
countries wish to ex­

tied aid and are generally exten­port goods and services, but they are 


ded on a short- or medium-term basis at the commercial rates of interest
 

in force in the lending country plus various banking 
and insurance char­

ges. Annual repayment charges thus may be two or three 
times higher
 

and private guaranteed export 
cre­than those on bilateral credits (49), 


dits are generally repayable only in the currency 
of the lending country.
 

Export credits may assume two forms--supplier and 
purchaser credit.
 

Supplier credit, given to the supplier of goods and services, 
is most
 

widespread and generally does not cover the entire cost 
of imported
 

goods and services. Purchaser credit is generally given only for large
 

a longer repayment period and may be somewhat
 projects but usually has 


cheaper since the purchaser can deal directly with 
the financing agency.
 

All industrialized countries operate export credit 
systems, but
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the numerous procedures vary. The centrally planned economies grant ex­

port credits that are like loan assistance, several developed market
 

economies combine or modify export credits so that these will become a
 

form of loan assistance, and in certain cases export credits from deve­

loped market economies may be granted 1;y public bodies. Some of the ma­

jor government-supported export associations in the developed countries
 

are the Export-Import Bank (Eximbank) and its subsector the Foreign Cre­

dit Insurance Association (FCIA) in the U.S., Cie Francaise d'Assurances
 

Pour le Commerce Exterieur (COFACE) in France, Hermes Kreditituersiche­

rungs A. G. (HERMES) in Germany, and Export Credit Guarantee Department
 

(ECGD) in the U.K. These export associations not only extend short-,
 

medium-, and even long-term credit, but may also give guarantees of re­

payment for loans made by commercial banks. Moreover, regionalization
 

of export credits (i.e., bringing several exporting countries together
 

to 'provideexport credits for a large project) is possible, and even
 

some developing countries (e.g., india and Mexico) have adopted export
 

credit systems.
 

As for foreign private investment, commercial banks, private cor­

porations, and special private organizations may participate. For ex­

ample, there is the Private Export Funding Company (PEFCO) which is
 

helped by a group of fifty U.S. banks and corporations and the Overseas
 

Private Investment Corporation (OPIC) in the U.S., the Latin American
 

Economic Development Association, and the Private Investment Company
 

for Asia (PICA). The three large regional development banks also can
 

take action to stimulate foreign investments by associating such invest­

ments with projects they wish to promote. One of the commonest forms
 

of private foreign investment in developing countries is the joint en­
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terprise in which foreign and national capital are combined; technical,
 

marketing, and personnel training agreements as well as financial agree­

ments are usually included. There are a variety of factors which strongly
 

influence private foreign investment, including availability of invest­

ment opportunities in the developing countries; economic and political
 

stability of the developing countries; couditions relating to repatria­

tion of capital and profits; arrangements for guarantees given to for­

eign 	capital at home or abroad; nature of legislation on monetary, fis­

cal, and tax policies at home and abroad; stability of the exchange rate;
 

and availability of needed resources in the developing countries. Re­

gional cooperation, international organizations, and developed countries,
 

as well as individual developing countries, might assist in furthering
 

private foreign investment through educational and promotional activi­

ties, while still attempting to consider the best interests of each par­

ticipant.
 

3.2 	Design
 

The design phase of the construction process, like the planning
 

phase, requires fairly small manpower and capital resources, but again
 

the needed manpower comes from a well-educated and experienced cadre of
 

professionals (i.e., architects and engineers). As far as industriali­

zed countries are concerned, averaged data for 1962 to 1966 show profes­

sional and technical personnel as 4.7 percent of construction --ployment
 

in the U.S., which probably includes planners and consultants as well
 

as architects and engineers (see Table 3.5a for U.S. figures and Table
 

3.5b for figures for England and Wales). Figures for Latin America
 

for 1965, on the other hand, show professionals as only 0.9 percent of
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a
 
Table 3.5a: Percentage distribution of employment in construction , in 
the U.S., averaged for 1962-1966 (source: ref. 5) 

Occupation in the Percentage of
 
construction industry construction employment
 

4.7
Professional and technical personnel 


Managers, officials, and proprietors 12.2
 

5.2
Clerical workers 


Craftsmen, foremen, and kindred workers 50.7
 

14.5
Carpenters 


Brickmasons, stonemasons, and tilesetters 3.7
 

Cement and concrete finishers 1.2
 

4.0
Electricians 


Excavating, grading, and road-building
 
4.7
machine operators 


6.7
Painters 

4.3
Plumbers and pipefitters 


0.8
Plasterers 

1.1
Roofers and slaters 


0.9
Structural metalworkers 


Tinsmiths, coppersmiths, and sheet
 
1.0
metalworkers 

7.8
Other 


Operatives and kindred workersb 9.8
 

0.5
Service workersc 

17.0
Laborers (including helpers)d 


aIncluding employees of contractors, government force account, the self­

employed, and unpaid family workers.
 
boperatives are traditionally considered semi-skilled workers, including
 

apprentices, asbestos workers, oilers and greasers, truck drivers, etc.
 

cService workers include guards and watchmen, cleaning personnel, and
 

others.
 
dLaborers include carpenters' helpers and other latlrers.
 

72
 



Table 3.5b Occupational class distribution in building and contracting
 
and all industry, for England and Wales, 1951 (percent) (source: ref. 52)
 

Occupational Class Building and a
contracting All industry
 

Higher professional 1.22 1.96
 

Lower professional 0.40 4.67
 

Employers, administrators,
 
managers 3.88 9.95
 

Clerical workers 3.91 10.85
 

Foremen, inspectors,
 
supervisors 3.78 2.69
 

Skilled workers 57.64 25.37
 

Semi-skilled workers 4.36 32.84
 

Unskilled workers 24.80 11.67
 

alncludes agriculture and fishing, mining, manufacturing, construction,
 

utilities, distributive trades, transport and communications, finance,
 
and government, professional, and other services.
 



employment in construction and technicians as 2.1 percent, although ar­

chitects appear to be included in the other 
services category (see Table
 

3.5c). As for capital requirements, the American Institute 
of Architects
 

suggests that architectural fees for a conventionally 
constructed apart­

7 percent of total construc­ment building, for example, should be 6 to 


tion cost (11).
 

The magnitude of the shortage of professionals 
in construction in
 

developing countries can only be hinted at by 
looking at figures on all
 

professional, technical, and related workers' 
shares of t1he economically
 

active population and of unemployment in various 
developing countries
 

As Table A3.8 shows, the shares of this class
 as compared with the U.S. 


about four times those in the developing c:oun­of workers in the U.S. are 


tries, with figures for Ethiopia and Kenya probably 
even smaller than
 

(a few figures for professionals in construction 
in Korea
 

those shown 


given in Tables A2.10c and A2.12b respectively). 

Of
 

and Ethiopia are 


course, the specific needs of an individual nation 
cannot be determined
 

One re­
without more data on the construction industry 

in that country. 


port (12), for example, suggests that there are actually 
too many con­

sulting engineering firms in Korea in relation 
to the volume of business,
 

and that designs are often of poor quality, while 
in Ethiopia although
 

a relatively large number of architects and engineers, 
many


there is 


were trained abroad, lack practical experience, 
and tend to go into go-


In most developing

vernment jobs rather than into the industry itself. 


countries there thus appears to be a need for upgrading 
the existing
 

professionals and their educational programs, and 
in many of the deve­

a need to educate a greater number of
 loping countries there is.also 


local architects and engineers.
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Table 3.5c: Occupational structure of the labor force for various industry sectors in Latin America, esti­
mated for 1965 and projected for 1980 (percentage composition by vocational categories) (source: ref. 52)
 

1965 1980
 
Vocational Category Construc- Manufac-
 Agriculture a Construc- Manufac- Agriculture Totala
 

tion turing and fishing Total tion turing and fishing
 

Professional and technical
 

personnel 3.0 1.9 
 0.1 3.7 2.8 3.0 0.4 5.3
 
Professional 0.9 0.05 0.7
0.5 0.8 0.7 0. 1.0
 

Technical 2.1 1.4 0.07 2.9 2.1 2.3 0.3 4.3
 

Administrative and mana­
gerial staff 
 1.9 2.9 0.2 3.0 1.5 2.5 0.3 3.1
 

Employees and salesmen 1.9 0.4
7.8 12.2 1.9 10.0 0.4 12.4
 

Operatives and artisan
 
workers 92.1 86.3 
 98.2 67.4 92.6 83.0 97.9 67.1
 

Skilled 
 9.2 17.3 4.9 5.7 11.9 29.5 9.9 10.7
 
Semi-skilled 46.0 1
43.1 17.0 50.0 45.0 30.0 26.4
 
Unskilled 
 36.9 25.9 78.6 44.7 30.7 8.5 57.9 30.0
 

Services personnel 1.1 1.1 1.1 
 13.7 1.1 1.5 1.0 12.2
 

Totalb 100.0 100.0 
 100.0 100.0 100.0 100.0 100.0 100.0
 

an 
addition to the three industry sectors in the table, this includes mining and quarrying and basic and
 
other services.
 
percenzages are based on the following figures for total employment: 1965 - total 76,416,000, construc­
tion 2,969,000, manufacturing 10,546,000, and agriculture and fishing 35,221,000; 1980 - total 120,000,000,
 
construction 7,200,000, manufacturing 20,000,000, and agriculture and fishing 49,300,000.
 



Many of the existing educational prcgrams need 
some reorientation,
 

particularly in the direction of teaching 
more practical concepts, in­

creasing field experience and contact 
with industry, and lessening the
 

distinct separation between the designer 
and contractor. The Colombian
 

Fund for Scientific Research (COLCIENCIAS) 
in Colombia, for example, has
 

developed a ,Government-University-Industry" 
program directed toward the
 

seems
of expatriates, as
The continued use 
first two of these ends (32'-


to have been done in the past in Iran 
(12), is a possibility for help
 

in increasing training capabilities, 
but this may not be too promising
 

a pro­
because of their insensitivity to local 

conditions and because of 


Such an
 as well as on-the-job training.
fessionals' need for in-class 


approach might be more suitable for draftsmen and other technicians.
 

The accepted traditional training of 
local professionals in universities
 

in the industrialized countries is also 
not completely desirable since
 

they may become oriented toward techniques 
and technologies suited to
 

Higher education in the
 
these environments rather than to their own. 


developing countries themselves thus 
seems the most desii.'ble method of
 

A serious remaining
 
producing capable, locally-oriented professionals. 


problem, however, is the length of time 
required for the development
 

of such programs and for the actual education 
of the manpower.
 

Another approach to solving this problem 
is to reduce the require-


Highly industrialized construction
 ment for architectural services. 


techniques, such as modular box systems, 
might lessen this need on in-


Such techniques, how­much as 50 percent (11).

dividual projects by as 


ever, tend to be somewhat more capital-intensive 
than conventional met­

a definite drawback for developing countries, 
although the re­

hods , 


quired labor may be able to be somewhat 
less skilled. The use of ty­
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pified or model designs is another possibility along similar lines.
 

Novel application of computers is still another possibility, as
 

mentioned in regard to the planning stage. In the developed countries
 

the introduction of the computer has significantly increased the capa­

bility for designing large-scale facilities, and more exact methods of
 

analysis and design have resulted in the construction of more efficient,
 

complex, and elaborate structures. Moreover, there is a wide variety
 

of standard programs covering many aspects of the analysis and design
 

process, and the use of computers in highly repetitive and routinized
 

activities is particularly promising. While most of these advances have
 

been put into practice in the developing countries through the interna­

tional firms, little effort has been made to rtudy the effect of compu­

ters on increasing the efficiency and effectiveness of the limited lo­

cally available design capabilities. Of course, developing countries
 

presently have little in the way of computer facilities, but this could
 

be corrected relatively quickly. The maintenance and operation of com­

puters requires only a year or so of training for someone with a tech­

nical school education in electronics, although the training of program­

mers in formulating computer problems in various building activities is
 

more difficult and exacting. In this latter area the developing coun­

tries will probably have to rely upon international agencies and the
 

industrialized countries for further research in computer applications
 

of various aspects of design and in the development of standard programs.
 

Novel application of computers thus seems promising and might not only
 

substantially increase the productivity and capability of scarce local
 

talent, but might additionally provide incentives for innovation and
 

adaptation in design consistent with local conditions.
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An aspect of design which receives 
relatively little attention is
 

its influence on the technological 
nature of the assembly operation;
 

that is, design essentially dictates 
the choice of technology, largely
 

Consider, for example, a
 
determining the resource mix and 

techniques. 


road project in mountainous terrain--if 
extensive cutting-and-filling is
 

called for, it will be a rather 
capital-intensive project due to 

the
 

need for heavy equipment; but if 
relatively little cutting-and-filling
 

called for and retaining walls are 
used instead, it will be a rather
 

is 


are made in the design, not
 These decisions
labor-intensive project. 


A more quantitative example of 
this fact is
 

the construction stage. 


given in Tables 3.6 and A3.9 where 
the labor and material requirements
 

for multi-family housing are compared 
for conventional and industriali-


The type, quantity, cost, and so 
forth of the la­

zed building methods. 


bor, materials, and equipment, and 
the construction techniques, are
 

quite different in the two approaches, 
but the approach is again selec­

nothing inherently wrong with 
ted during the design process. There is 

It is thus
 
this except that the influence of design must be recognized. 


of utmost importance that the designer 
be completely aware of local con-


The use of plaus,
 
ditions and prepare a design in 

accordance with them. 


specifications, and building codes 
which establish performance charac­

to be employedand methodsthan the materialsto be met ratherteristics 

is one approach which might be used 
to reduce the influence of the de­

sign stage if that were deemed desirable, 
although this would require
 

contractor to have greater engineering 
and construction skills than
 

the 


otherwise.
 

In light of these considerations, 
it is important to note that stu­

the feasibility of labor- versus capital-intensive construction
 dies on 
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Table 3.6: Cost comparison of conventionally and industrially built
 
high- and low-rise apartments in the U.S.a (source: ref. 62)
 

Cost per square foot of building (dollars)
 

Type of construction Labor cost Material Total cost Total di­
cost rect cost
(shell) (shell) (shell) (building)
 

b
 
Low-rise Rochester apartments
 

c
Conventionally built 2.55 2.35 d 4 .90e 14.00
 

Industrially built 2 .29df 1.71 4.00 13.10
 

High-rise New Haven apartmen
 

Conventionally builth 3.67k 2 .40d 6.07 14.07
 

Industrially built 2 .02dj 1.76 3.78 11.78
 

aSource (dated 1970) gives no year.
 

bComparison of conventionally precast and prestressed concrete construc­

tion with drywall partitions and industrialized construction with pre­
cast walls and partitions and site-cast slabs. Labor cost, average:
 
factory, $3.80 per hour; site, $7.80 per hour. Building is two stories,
 
840 square feet per dwelling unit.
 

CMan-hours per square foot of shell are 0.33.
 
dIncludes labor cost for mixing concrete.
 

eAt the average labor rates, the number of man-hours (factory and site)
 

per square foot of shell is 0.37 man-hours.
 
fCost breakdown per square foot as follows: engineering, $0.05 (2%);
 
factory work, $1.00 (44%); site work, $1.24 (54%).
 

gComparison of conventional concrete frame construction using maso.: 'y
 
and drywall partitions and industrialized construction using .:ccast
 
walls and partitions and site-cast slabs. Labor cost, average: fac­
tory $3.75 per hour; site $7.15 per hour. Building is 16 stories, 915
 
square feet per dwelling unit.
 

hAs the cost breakdown for conventionally built New Haven sh.'1 was not
 

available, average of figures for 2 projects of similar New York con­
struction was used.
 

'Man-hours per square foot of shell are 0.51.
 

JUsing the ratio of factory-to-site labor and the above average labor
 
rates, man-hours per square foot of shell are 0.34.
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techniques in developing countries have done little more than simply
 

mention that design might be important. The general outcome of these
 

studies is that capital-intensive methods are more economically feasible
 

than labor-intensive ones, but this is as expected since only a single
 

design, one based on capital-intensive methods, is used in the analysis.
 

What remains to be established is which is more economically feasible-­

a project designed for and built by labor-intensive methods or a com­

parable project designed for and built by capital-intensive methods.
 

Case studies in this area are definitely needed.
 

3.3 Construction
 

The issues in development of the construction phase of the build­

ing process are divided into four required resource categories--manage­

ment, capital, labor, and materials.
 

3.31 Management: The managerial aspects of the construction
 

phase have only recently begun to receive the amount of attention they
 

deserve, even in the developed countries. The functions of the con­

tractor and his staff range from general office administration to es­

timating, bidding, planning, scheduling, monitoring and controlling
 

job progress, and field supervision of construction. The manager must
 

handle men, materials, equipment, money, and time, and the successful
 

completion of the project is 'argely in his hands.
 

Figures on managers and administrators as a share of employment
 

in construction range widely among different countries (see Tables 3.5
 

and A3.10). In both the U.S. and England the managers' and administra­

tors' share of construction employment is significantly larger than
 

that of the professionals or of the professionals and technicians combined.
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Only the first of these comparisons is true of Latin America, however.
 

A possible explanation of this, supported by the findings of an ILO
 

study (17), is that in developed countries the building technician is
 

generally responsible for field testing and inspection, while in deve­

loping countries his role is often that of site foreman or manager and
 

a skilled worker takes over his traditional role. The practice of ma­

nagers rising from the worker ranks or other positions in the industry,
 

as is still relatively common in construction in developed countries,
 

seems also to be somewhat the case in developing countries. For this
 

reason, managers are seldom actually trained in management techniques.
 

The largely negative impact of this on managerial efficiency, effective­

ness, capability, and so forth is obvious and has been observed in in­

dustrialized countries. Reliance on foreign managers is probably ano­

ther partial explanation of the small number of construction managers
 

in developing countries.
 

This shortage of managers in Iran, Korea, and other developing
 

countries is probably even more serious than in Latin America, if Co­

lombia can be considered representative of the region, and the figures
 

on managers and administrators in general representative of those in
 

construction (see Table A3.8a). Although exact figures cannot be de­

termined without more specific data for construction on an individual
 

country basis, it appears that in most developing countries there is
 

a shortage of managers for construction or at the very least a shortage
 

of adequately qualified ones.
 

As for the clerical workers who serve to support the managers,
 

there is much less of a discrepancy here between developing and deve­

loped countries (see Tables 3.5 and A3.8). This is as expected since
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the level of education and skill required for clerical work is much
 

less than that for managers. Foreign contractors are more likely to
 

use and, if necessary, train local people for clerical work, although
 

they might also have the work done in their home offices. Nevertheless,
 

there are probably some shortages in number and skills in the clerical
 

field in construction in many developing countries. These shortages
 

seem relatively easily correctable through the assistance of expatriate
 

contractors and through increasing and improving training programs in
 

the developing countries themselves, although it may be more difficult
 

to train the teachers for these programs.
 

Developing and upgrading managers is a considerably more difficult
 

and time-consuming process primarily because experience is so important.
 

Efforts to train managers for developing nations in industrialized
 

countries have not been too successful since they are not geared to lo­

cal conditions such as handling large groups of relatively unskilled
 

workers, and also because they tend to look upon themselves as superior, 

an attitude which ruins the work atmosphere. The training in educational
 

and specialized institutions in the developing countries needs consi­

derable upgrading and lacks practical, on-the-job aspects due to lack
 

of contact with the industry itself. More work also needs to be done in
 

the area of upgrading existing managers, in terms of improving their
 

management skills, teaching them new ones, and persuading them to adapt
 

to technological change. In Ethiopia, for example, the Ethiopian High­

way Authority has a Training and Testing Branch which gives courses to
 

upgrade workers and supervisors (12). Another approach to assisting
 

existing managers might be to place the services of suitably qualified
 

advisors or consultants at the disposal of individual firms for limited
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periods. A rather interesting program somewhat along these lines in
 

Kenya is that of the National Construction Company, established by the
 

government in 1967 to assist African contractors by obtaining work for
 

them, giving them advice and training, and providing them with finance 

(12). 

The industry itself should take a more active role in training,
 

both in the area of upgrading existing managers and also in terms of
 

helping to develop more practical, industry-oriented educational pro­

grams and providing some on-the-job training. As employer associations
 

increase in number and strength, they might provide some of this assis­

tance, and individual firms might also help in the funding of training
 

programs. International agencies and developed countries might take
 

part, especially in the training and upgrading of instructors and in
 

setting up short courses for keeping managers up to date. Co-operative
 

activities among developing countries also have some promise.
 

Another means for assistance in the development of contractors and
 

managers are the expatriate contractors. Expatriate firms may bring
 

in foreigners for all jobs including and above supervisory personnel,
 

some of whom may have local assistants. Alternatively, they may joint
 

venture with or subcontract a part of the job to local contractors de­

pending upon their availability and capability. Only rarely do the in­

ternational contractors provide explicit training and management assis­

tance to such locals, but simply working w .th the expatriate firms on
 

large projects generally results in local firms acquiring good experience
 

and perhaps some contact with new management techniques. 

The use of computers, as in planning and design, is another possi­

bility which might help to increase the capability and productivity 
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of present managers. In developed countries, computers are widely used
 

for many standard firm operations such as accounting, payroll, and pur­

chasing, and they are being used increasingly in construction-related ac­

tivities such as project estimating, scheduling, monitoring, and control
 

(based on network techniques like CPM and PERT). Standard programs are
 

available in these areas, and some computer-based systems are currently
 

being developed which integrate many of these operations within the
 

framework of a network approach. Of course, computers can be of little
 

assistance in the actual field supervision of manpower, but they do
 

have considerable potential elsewhere in management in the developing
 

countries.
 

As mentioned in Section 2.2, many of the organizational and struc­

tural features of the construction industry in developed countries seem
 

to be carrying over to the industry in developing countries. In Korea,
 

for example, most construction firms have been begun by businessmen in
 

other industries, especially building materials, but more recently are
 

also being begun by engineers and architects. The same is true in Iran,
 

where the professionals are generally educated abroad (12). There are
 

a large number of rather small firms in Korea, but 4.7 percent of them,
 

licensed in both building and civil works construction, had an aggre­

gate contract limitation of 49.6 percent of the toca contract limita­

tions of all contractors in this field in 1972. Moreover, many of the
 

firms are relatively diversified in their operations in that 84 percent
 

of the licensed firms in 1972 could do both building and civil works
 

construction (12). 
 This is expected in Korea, however, for its construc­

tion industry is relatively advanced and foreign firms are now generally
 

employed only for specialized work, particularly in the field of heavy
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In Ethiopia,

industrial construction (see Tables A2.10a and A2.10b). 


on the other hand, local resident contractors of foreign nationality
 

have played a prominant part in construction, .and contractors 
of Ethio­

pian nationality are of relatively recent origin and have had to con­

tend with considerable competition from resident Italian contractors
 

(see Tables A2.12a and A2.12b). All local contractors tend to concen­

trate on building construction and to leave civil works to local 
bran­

ches of foreign contractors and to non-resident foreign firms, 
at least
 

partly because most civil works have been financed by external 
agencies
 

under conditions requiring at least some international competitive 
bid­

ding (12). The easy entry/easy exit nature of the industry is exempli­

fied by the high rate of attrition of firms in Iran due to 
rather in-


Moreover, it is also reflected
 tense competition (see Table A2.11c). 


in the operaticns of major international construction firms 
working in
 

In construction, the true multi-national organi­developing countries. 


zations, with well-established, permanent, operating subsidiaries 
in
 

several countries, have not developed although international 
construc­

tion firms have been operating in the developing countries for 
many
 

years. The instability of construction demand is at least partly res-


Whether it is suitable for the developing indigenous
ponsible for this. 


industry to follow the industry in developed countries in terms 
of struc­

an issue of considerable significance.
ture and organization is 


Another matter of some importance is the nature of participant 
re-


Once again, the practices in de­lations and contractual arrangements. 


veloped countries, including independence of participants and 
lack of
 

continuous working relationships, let alone vertical integration, 
and
 

the extensive use of competitive bidding for construction contracts,
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are by and large carrying over to developing countries. The major ne­

gative and positive aspects of these practices in developed countries
 

were discussed in Section 2.2, and alternatives were considered. In de­

veloping countries the use of these practices is even more questionable.
 

A major shortcoming of contractors in developing couritries is their
 

lack of managerial skills, such as work scheduling and field supervision,
 

but even more serious with regard to competitive bidding is their ina­

bility to perform accurate cost estimating and a tendency to underbid.
 

The use of a quantity surveyer, as is done in England, to provide a sin­

gle list of quantities of materials upon which all bids are based, might
 

be of some help with this particular problem. In road construction in
 

Iran, for example, task schedules as well as quantity surveys are given
 

to the contractor, and bidding is thus simply a matter of submitting a
 

lowest cost estimate for the completion of a given set of operations over
 

a given period of time (19). Furthermore, selection of the contractor
 

extent of
should be based on conditions other than minimum cost such as 


employment and training of local personnel and the use of local equip-


A means to do this within the bounds of competitive
ment and materials. 


bidding might include (1) requiring the submission, along with the bid
 

price, of guarantees of minimum local employment, maximum value of im­

ported materials and equipment, and maximum value of expatriate sala­

ries; (2) using these guarantees to value the bid with shadow prices
 

for labor, foreign exchange, and capital; and (3) choos~ig the bid with
 

the lowest cost on a national economic profitability basis rather than 

the one with the lowest monetary cost.
 

In Korea, an increasing percentage of contracts are being let by
 

negotiation, although the majority are still let by competitive bidding
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(see Table A2.5b). A rather interesting system used in Korea primarily
 

for large projects is the optional contract system. Under this, the
 

contractor who is awarded the first job, by negotiation or competitive
 

bidding, has the option to negotiate for carrying out the remaining jobs
 

provided his unit prices are within the government's cost estimate and
 

at least as low as those in the first job (12). This is one means where­

by the demand market for particular contractors might usefully be stab­

lized. In Iran, 9" percent of public contracts are let by competitive
 

bidding, as are 70 to 80 percent of the private ones, although this does
 

not mean contracts are necessarily awarded to the lowest bidder (12, 19).
 

A potentially suitable alternative to competitive bidding might be ne­

gotiation of a cost plus contract with a guaranteed maximum, with a share
 

of any savings going to the contractor. The use of desi:.n-construct cr
 

turnkey contracts and construction managers are other possibilities
 

warranting consideration.
 

3.32 Capital: The contractor needs both working and investment
 

capital. Working capital covers payments for labor, subcontractors,
 

materials, supplies, equipment rentals, overhead, and similar expenses.
 

Contractors are almost universally paid by installments over the period
 

of construction on the basis of work done. Further, a portion of the
 

payments due to the contractor is almost always withheld as a guarantee
 

against poor workmanship, hidden defects, and similar faults which might
 

be observed only after project completion. Similar arrangements are
 

usually set up between the contractor and subcontractor, with the sub­

contractor generally receiving his payment shortly after the contractor
 

has received his from the client. Labor, on the other hand, is often
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paid on a weekly or even daily basis. 6WID0 has estimated that this 

creates a need for working capital of from 2 to 10 percent of annual 

turnover (48). 

Payment for building materials and other supplies may often be made 

in arrears in developed countries where the materials supplier may ex­

tend short-term credit to the contractor. As suggested by the figures 

in Tables 2.6 and 2.10a, equipment rentals (or depreciation) do not .make 

up a very large share of construction cost, particularly in building 

construction; a UNIDO estimate places operating costs and rentals at 

between 2 and 5 percent of total cost (48). Finally, it is customary 

for the contractor to provide the general plant, including, for example, 

scaffolding and temporary structures and services, required by the va­

rious subcontractors.
 

It should be noted that these are the conditions that exist in the
 

developed and the more advanced developing countries, but in many less­

industrialized nations the small contractor may have to work under more
 

difficult conditions, such as (1) payment from the client may be sub­

ject to unreasonable delays, (2) labor may be unreliable, (3) materials
 

and supplies may have to be paid for on delivery, (4) equipment rentals
 

may be nonexistent, (5) equipment may be expensive and breakdowns fre­

quent, (6) cash flow may be unpredictable making forward planning dif­

ficult, and (7) short-term credit may not be available.
 

It L s been repeatedly emphasized that construction is a rather
 

labor-intensive industry. Investment in plant and equipment in construc­

tion is therefore comparatively low in both developed and developing
 

cc°-.4,ries although it might be expected to be "3omewhatless in the lat­

ter (see Table A3.11). According to a UNIDO report (48), capital for­
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mation by the construction industry accounted for less than 4 percent
 

of the GDCF in 33 out of 39 countries studied over the period 1960 to
 

1965.
 

In developed countries, contractors in need of working or investment
 

capital might use internal funds or might turn to commercial banks for
 

short-term loans on the basis of their collateral. Alternatively, if
 

they are incorporated, they might try selling corporate bonds or more
 

stock. In developing countries, contractors try similar domestic sour­

ces but often encounter difficulties due to a variety of factors, in­

cluding (1) many contractors have insufficient financial resources of
 

their own; (2) normal financial institutions are often unwilling to ex­

tend credit to contractors, especially small or new ones who have little
 

in the way of fixed assets; (3) contractors may have difficulty meeting
 

the terms of normal loans; (4) management of financial resources by con­

tractors in developing countries is often rather poor; and (5) capital
 

and foreign exchange reserves necessary for the purchase of imported
 

goods and services are generally in scarce supply.
 

The first step in beginning to alleviate this situation in the de­

veloping countries is to lessen the contractor's need to borrow working
 

and investment capital. As for working capital, there are a number of
 

possible ways for the government as client to assist, including (1)
 

making progress payments on time; (2) providing interest-free or low­

interest advances for working capital, as is already done quite often;
 

(3) providing the materials that are required in large quantities, as
 

is sometimes done in Korea for example (see Table A3.12); 
and (4) making
 

arrangements to pay for materials that have been delivered to the site
 

but are not yet incorporated in the facility. A private client might
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be encouraged to perform some similar services.
 

to lessen investment in equipment include encouraging firms
Means 


to buy only equipment which can be fully utilized and to engage 
in equip-


This pooling might occur in a variety of forms: (1) go­
ment pooling. 


vernment equipment pools set up independently or in conjunction with 
a
 

agency which already owns equipment for its own operations (seepublic 

Table A3.13 for data on government-owned and contractor-owned equipment 

leasing companies (forin Korea); (2) development of private equipment 

are quite common in Iran, where
example, rather specialized rental firms 


include operator,
operations are generally on a "wet lease" basis [i.e., 


pooling of equipment owned by
maintenance, and fuel] [ 19] ); and (3) 

lessen this invest­contractors and subcontractors. Another means to 


ment might be to purchase used and reconditioned equipment from 
foreign
 

from abroad through a govern­contractors who are leaving the country or 


ment or private agent.
 

alleviating the financial difficulties of con-
Another approach to 


to make it more feasible for them
 
tractors in developing countries is 


to improve

to borrow working and investment capital. The first step is 


their ability to manage financial resources through additional 
education
 

or short training programs for managers, and the second 
is to develop
 

The governments

incentives for contractors to save and reinvest profits. 


of some developing countries own and operate materials and 
equipment
 

plants and might set an example for the private sectormanufacturing 

by providing the contractor with short-term credit for 
purchases of such
 

are already fi­
goods. In Iran, for example, most equipment purchases 

In some deve­
nanced by the dealers, and losses have been small (12). 


loping countries where normal financial institutions are 
reluctant or
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unwilling to finance contractors, a number of construction enterprises
 

have joined forces and established a special institution to provide fi­

nancing for contractors (e.g., Bank Kar in Iran and Contractor's Finan­

cial Cooperative of Korea [CFCK] [12] ). These have by and large been
 

quite successful in themselves, but even more importantly they have of­

ten resulted in the more normal financial institutions' taking on the
 

financing of contractors. Another approach to encourage normal finan­

cial institutions to finance contractors might be for the government to
 

provide incentives or to provide facilities to insure such credit risks.
 

Finally, too, public funds might be provided for contractor financing,
 

perhaps through industrial development banks. The National Construction
 

Company is doing this in Kenya, but so far has not been too successful
 

(12).
 

An additional comment should be made on the impacts of the resource
 

mix and timing of investment on both the contractor's and client's needs
 

for capital. The resource mix affects the contractor's needs for work­

ing as opposed to investment capital and local currency as opposed to
 

foreign exchange. It might similarly, although less directly, affect
 

the type of funds the client needs. The government may thus devise fi­

nancial policies to influence the use of various technologies; for ex­

ample, the purchase of equipment might be discouraged by regulation of
 

exchange rates, by increasing interest rates, by implementation of du­

ties on imported equipment, or by elimination of depreciation allowan­

ces on equipment (21).
 

The timing of investment also influences the contractor's and cli­

ent's needs for funds. Since there is a fair amount of uncertainty
 

associated with the future funding of projects, the general tendency
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is to request the maximum amount available for present funding and spend 

it immediately, resulting in overdesign and neglect of maintenace. 

Staging of construction is an excellent way to alleviate this problem
 

and to defer costs both for the client and the contractor. This is a 

procedure whereby a facility is built initially to meet the imnedlate 

demands of the user and is then upgraded through reconstruction to meet
 

increased demand. By taking a lazge project and thus breaking it up in­

to a series of smaller projects over a longer period of time, the con­

tractor's needs for working and investment capital and the client's
 

needs for funding are decreased in the short run, and in the long run
 

may even be decreased due to more efficient utilization of resources
 

or to unforeseen changes in demand.
 

Two final topics related to contractor financing are bonding and 

insurance. The surety bond is a universal element in -,onstruction 

throughout the industrialized world and is becoming so in the develop­

ing world. A surety bond is an agreement by the bonding company to in­

demnify the owner to the extent of the bond's face value for nonparfor­

mance by the contractor. It is in no way insurance for the contractor 

since he is required to indemnify the surety against any claim that may 

be brought against it because of his failure to perform in the prescri­

bed manner. Some of the most frequently used bonds include (1) bid-­

guarantees that the bidder, if awarded the contract, will execute the 

contract with the owner; (2) perfurmance--guarantees performance in ac­

cordance with the terms of the construction contract; (3) payment-­

guarantees that the contractor's bills for labor and materials incurred 

under the contract will be paid; and (4) maintenance--guarantees to 

rectify defects in workmanship or materials for a specific period of
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time following completion. Contractors with limited experience or as­

sets often have a hard time getting such bonding except at the cost of
 

very high premimums, and means to alleviate this situation need to be
 

worked out. For example, the government might prcvide facilities for
 

provision of bonds or for insuring bonding companies against such risks.
 

Alternatively, some other forms of guarantees might be used; for example,
 

the performance and maintenance bonds might be replaced by retention of
 

a part of the contractor's progress payments, and the payment bond by
 

withholding the contractor's progress payment until he shows evidence
 

that all labor, suppliers, and subcontractors have been paid for the
 

period.
 

Responsibility, liability, and insurance is an important but com­

plex topic in construction. Construction projects generally have se­

veral contractual arrangements in effect at any point in time which to­

gether establish a complicated structure of responsibilities for dama­

ges arising out of construction operations; for this reason, all parti­

cipants need insurance. In developing countries, however, insurance
 

is still a somewhat new idea and, like financing and bonding, is diffi­

cult for the contractor who is new or inexperienced or who lacks as­

sets. 
 The government might help by developing some facilities for pro­

viding insurance or by accepting some of the contractor's responsibi­

lities itself when it is the client and encouraging other clients to
 

do the same. Development and implementation of new insurance arrange­

ments, such as the wrap-up insurance programs which cover all partici­

pants (owner, architect, engineer, general contractor, and subcontrac­

tors), is another possibility.
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3.33 Labor: A common condition of underdevelopment is an abun­

dance of labor. Data on unemployment, which generally relates to per­

sons out of work and seeking work for pay or profit during a particular
 

reference period are shown in Table 3.7. Differences in the level of
 

development and in accounting procedures at least partly explain the dis­

crepancies noted in this table. In the developing countries there is
 

also usually a considerable amount of underemployment, which is nearly
 

impossible to quantify. An ILO employment study in Colombia suggested
 

that perhaps 30 percent of the available labor was unutilized. Similar 

figures could be cited for Kenya, Ceylon, and several other countries, 

but definitions and concepts differ and data is sketchy (7 ). Some 

forms underemployment takes include (1) persons who cannot find wage 

employment, cannot afford protracted unemployment, and thus take up 

some form of non-wage employment as a means of subsistence; (2) persons 

in the wage and non-wage work force whose productivity is so low that 

they could be withdrawn from employment in their activity with vcr;, lit­

tle, if any, resulting loss in output under existing conditions of tech­

nology and work organization; and (3)persons working shorter hours 

during the work week than they desire who are seeking additional em­

ployment, and persons who are seasonally unemployed. 

The extent of this over-abundance of labor naturally varies from 

one country to the next, and from one region to another, and the ifmo­

bility of labor forces may cause a scarcity of labor in one area while 

severe unemployment exists elsewhere in the country. In Brazil, for 

example, large labor forces in the northeastern part of the country 

cannot be induced to move to the central region where highly capital­

94
 



Table 3.7: Unemployment rates in Korea, Kenya, Colombia, Iran, and the
 
U.S. (percentagesa) (source: ref. 	18,22,36,55)
 

Year 	 Koreab Kenyac Colombiabd Irane U.S.b
 

(Bogota)
 

1953 na na na na 2.9f
 

1956 na na na 2.6 na
 

1963 8.1 8.3 8.7 na 5.7
 

1964 7.7 na 7.2 na 5.2
 

1965 7.4 11.4g 8.8 na 4.5
 

1966 7.1 10.8 	 11.5 4.6 3.8
 

1967 6.2 8.1 	 12.7 na 3.8
 

1968 5.1 na 	 11.6 na 3.6
 

1969 4.8 na na na 3.5
 

1970 4.5 na na na 4.9
 

1971 4.5 na na na 5.9
 

1972 4.5 na na na 5.6
 

apercentages are calculated by relating the unemployed to the total of
 

employed and unemployed.
 
bBased on labor force sample surveys. Unemployed include persons seek­

ing work whether or not they were previously employed and persons
 
available for work who were previously employed, including those tem­
porarily laid off (U.S. and Korea - ref. 22; Colombia - ref. 36).
 

CBased on appliants registered for work - male only (ref. 55).
 

dAge 14 and over until 1965, thereafter age 10 and over.
 

eBased on census data. Unemployed 	irclude only those persons actively
 

seeking work and exclude seasonally 	unemployed agricultural workers
 
(ref. 18).
 

fExcludes Alaska and Hawaii (ref. 55).
 

gAverage of less than twelve months.
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intensive techniques are consequently being utilized on the cross-Ama­

zon highway project. The extent of over-abundance of labor also varies
 

over time, and large labor supplies may not be continuously available.
 

At the peak of the planting and harvesting seasons, for example, all
 

available labor may be needed on the farms, while during the slack sea­

sons there is a surplus of labor.
 

Aside from these questions on the availability of labor on a local,
 

national, and continuous basis, there are questions with regard to the
 

appropriateness of this abundant labor force for industrial activities.
 

By and large, it is seriously lacking in skills and experience (see Ta­

bles A3.8b and A3.14). The literacy rate of the adult population in
 

many developing countries is very low (see Table A3.15). 
 Another indi­

cator of the quality of the available labor is its health and level of
 

nutrition. The populations of developing countries tend generally to
 

be undernourished in terms of the energy (calorie) and protein content
 

of their food intake (see Table A3.16), and this not only creates poor
 

living conditions but also may account for low productivity and the in­

ability to do strenuous work. Finally, most developing countries lack
 

any industrial traditions; most are agrarian, and the growing urban
 

areas are thus populated mainly by former farmers acquainted only with
 

primitive agricultural methods. 
Not only have the available workers
 

had little experience with machinery and thus have scant perception of
 

the disciplines required or of the risks incurred when dealing with
 

heavy equipment, but they also often have a concept of time different
 

than the tempo of modern industry.
 

The demands that the production phase of the construction process
 

Places on labor are considerable. On-site labor is, on the average, 
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nearly 30 percent of total construction cost (see Table 2.10). 
 The
 

deviations from this may be due to differences in definition and type
 

of construction, but they are probably also due to differences in the
 

level of development. 
 In the U.S., for example, production tends to
 

be highly mechanized and materials to be largely prefabricated so that
 

relatively little on-site labor is 
used. In the least-developed Ethio­

pia and even Kenya, labor is cheap in relation to the expensive imported
 

materials, and on work done by expatriate firms 
 production may be fairly
 

mechanized. 
 In the more-developed Korea, however, competition for la­

bor has increased and with it its wages, materials have become less 
ex­

pensive as less reliance is placed on imports, and nearly all work is
 

done by local firms probably using fairly labor-intensive technologies.
 

The labor required for the production phase, including foremen
 

and skilled, semi-skilled, and unskilled workers, makes up from 80 to
 

90 percent of employment in construction (see Table 3.5). 
 This figure,
 

compared with the shares of these categories of workers in the total 
labor
 

force as 
given in Tables 3.5b, 3.5c, and A3.8a, shows that construction
 

employs a rather disproportionate share of such labor, suggesting that
 

construction is a labor-intensive activity. 
The composition of the pro­

duction labor force for construction appears to be very different in
 

developed and developing countries 
(see Tables 2.11, 3.5a, and 3.5b for
 

developed coutries and Tables 3.5c and 3.8 for developing countries).
 

For the developed countries, the proportion of skilled labor is somewhat
 

greater than that of unskilled labor and is many times that of semi­

skilled labor, while for the developing countries unskilled and semi­

skilled labor largely comprise the labor force. 
 While some of this
 

difference between the developed and developing countries can be attri­
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Table 3.8: Employment in the construction industry in Korea (source:
 

ref. 12)
 

Ordinary labor 


Year (thousands) (percent) 


96.2
1963 	 199 


192 95.8
1964 


96.5
1965 	 245 


95.8
1966 	 213 


96.4
1967 	 264 


96.8
1968 	 317 


333 96.7
1969 


96.1
1970 	 279 


96.5
1971 	 327 


Skilled labor
 

(thousands) (percent)
 

7.9 3.8
 

8.5 4.2
 

9.0 3.5
 

9.4 4.2
 

10.0 3.6
 

10.5 3.2
 

11.2 3.3
 

11.3 3.9
 

12.0 3.5
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buted to differences in definition, the mix of constructed facilities
 

being produced is also important. In developing countries, a; was noted
 

in Section 2.1, construction tends to be largely focused on infrastruc­

ture creation, while data in Tables 2.12 and 2.13 for the U.S. show
 

that public works construction requires smaller proportions of skilled
 

labor and larger proportions of semi-skilled and unskilled labor than
 

does building construction. One last and very important factor which
 

helps to account for this difference between developed and developing
 

countries is that there is generally a shortage of skilled labor in
 

developing countries. Construction methods which can use a relatively
 

high proportion of unskilled and semi-skilled labor thus are used, and
 

when skilled labor is needed but not available, men are trained on-the­

job but only in a limited way and only for the purposes of the particular
 

project.
 

Thus the abundant natural resource, labor, is suitable for constru­

ction only under certain conditions. Laborers must be induced to 
come
 

to work on construction projects, which may involve costs to the project
 

in the form of suitable relocating and living arrangements. Much of the
 

available labor will need training, although it is also perhaps useful
 

to try to use construction techniques requiring relatively unskilled labor.
 

Illiteracy is also a problem in construction in that this necessitates
 

special training programs and means that few of the workers can 
read
 

blueprints. Finally, malnutrition and poor health and a lack of indus­

trial traditions pose problems for construction and must be taken into
 

consideration in assessing the appropriatness of the abundant labor
 

force.
 

Training: It appears that in most developing countries there is
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a need both for additional and better qualified workers in construction.
 

The common reasons cited for these shortages are a lack of training
 

facilities, shortage of instructors, and low job status and pay. These
 

conditions and the fact that workers are less able, due to their lack
 

of training, to move up to the position of site supervisor/foreman also
 

have created a general shortage of qualified foremen.
 

As is the case in industrialized countries, training for work in
 

construction in developing countries ranges from formal institutional
 

training to informal on-the--job training. A study of the education and
 

training requirements of various industries, based on the 1950 popula­

tion census in the U.S., shows construction's requirements to be among
 

the highest, 10.6 years of general educational development and 2.3.years
 

of specific vocational preparation (53). In recent years, many develo­

ping countries have established apprenticeship schemes for the construc­

the drawing up of standards for trainingtion industry which include 

in particular trades, the making of arrangements to provide basic 

training and related instruction and the training of instructional staff.
 

and the adoption of measures for supervision and control of apprentice­

ship and for trade testing. Nevertheless, such systematic apprentice­

ship has contributed little to the manpower needs of the industry. A
 

variety of reasons appear to account for this, including (1) building
 

contractors are reluctant to take on apprentices under officially con­

trolled schemes; (2) difficulties are encountered in arousing interest
 

in apprenticeship among potential entrants; (3) admission conditions
 

are often so high that there is a lack of qualified candidates; and
 

This includes vocational education in schools, apprenticeships, on­

the-job training, and acquisition of essential experience.
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(4) responsible training bodies are not yet equipped to provide the ne­

cessary guidance. Tu some extent, developing countries have set com­

pulsory ratios for employment of apprentices, but these have been ge­

nerally unsuccessful. Data on apprenticeship in the U.S. and Great
 

Britain suggest that it is more important in Great Britain than in the
 

U.S., but in the latter country these programs do not supply enough
 

new workers to maintain the size of the current labor force (see Table
 

A3.17), and the role of apprenticeship programs has largely become one
 

of producing the key workers who rise to supervisory and training po­

sitions.
 

Secondary vocational or trade schools, which include building
 

trades sections, exist in most developing countries, but their enroll-


Their lack
ment is generally quite small (sec Tables 3.9a and A3.18). 


of candidates, high drop-out rate, and lack of contact with the industry
 

itself have resulted in vocational training programs contributing few
 

skilled workers to the construction industry in both developed and de-


Figures in Table 3.9b for Latin America, for ex­veloping countries. 


ample, show that only five percent of all operatives and artisan wor­

kers have more than a primary education, with two percent in technical
 

schools and three percent in general secondary education. The military
 

is yet another source for training of construction workers, although 

In Korea, a faizly
the level of training coverage is often not great. 


significant number of construction workers have been trained by this
 

means (12).
 

Some other formal training schemes include (1) special training
 

centers organized for the sole purpose of training construction workers,
 

such as the Construction Workers Training Center established by the
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in Colombia, Ethiopia, Iran, Kenya, Korea, and the
 Table 3.9a: Enrollment in educational institutions
a 


United States (source: ref.55)
 

Second level
 

Country and year Pre-
primary 

First 
level 

General 
______ 

Vocational Teacher 
non 

Total 
ota 

Thir 
level 

Special 
Spca 

Colombia (1968) 110,494 2,733,432 407,966 191,573 54,527 654,066 85,339 6,797 

Ethiopia (1969) na 590,445 105,652 6,168 2,623 114,443 4,636 3,270 

Iran (1969) 20,214 2,916,266 897,443 23,335 9,275 930,053 67,268 2,086 

Kenya (1970) na 1,427,589 126,855 2,136 8,017 137,008 4,967b 1,849 

Korea (1969) 21,658 5,622,816 1,441,700 259,601 ua 1,701,301 186,675 3,947 

United States (1969) c 3 1 ,9 5 5 ,0 00c na na na 19,674,000 7,916,991 2,439,000 

Figures include both public and private schools, excluding adult education and correspondence schools.
 

Part-time students are generally included only at the third level and in vocational education 
at the sec­

ond level. Pre-primary is defined as education preceding the first level provided for children 
who are
 

at nursery school, kindergarten, infant school).
not old enough to enter school at the first level (e.g., 


First level education is that with a main function of providing basic instruction 
in the tools of learn-


Its length may range from four to nine years depending on
 ing (e.g., at elementary or primary school). 

Second level education is based upon at leas
 the organization of the school system in each country. 


the first level and provides general or specialized instruction of
 four years of previous instruction at 


both (e.g., at middle school, secondary school, high school, vocational school, teacher training school
 

Third level education requires, as a minimum condition of admission, the successful 
com­

at this level). 

pletion of education at the second level or evidence of the attainment of an equivalent 

level of knowledge
 

(e.g., at university, teacher's college, higher professional school). Special education covers all gen­

eral or vocational education given to children who are physically or mentally handicapped, 
socially mal­

adjusted, or in othar special categories.
 

bData relates to 1968.
 
CPre-primary enrollment is included in figure for first level.
 



Table 3.9b: Hypothes.s on the educational profile of the labor force in Latin America in 1965 and a
 

hypothetical projection for 1980 (source: ref. 52)
 

Percentage composition by educational level
 

Year and educational level Professional Administrative Employees Operatives Services
 
Total and technical and managerial and and artisan personnel
 

personnel staff salesmen workers
 

1965
 

Totala 100.0 100.0 100.0 100.0 100.0 100.0
 

University training
 
(complete and incomplete) 1.4 23.7 10.0 2.0 - -


Secondary education 11.4 53.8 45.4 35.2 5.0 5.1
 

General secondary 8.2 23.0 40.2 30.2 3.0 5.1
 

Complete 2.0 10.1 15.1 10.1 - -


Incomplete 6.2 12.9 25.1 20.1 3.0 5.1
 

5.0 2.0 -
Technical 2.3 5.0 5.2 


----Teacher training 0.9 25.8 


Primary education 87.2 22.5 44.6 62.8 95.0 94.9
 

More than three years 38.6 13.2 24.9 34.9 40.0 45.0
 

Less than three years
 
or none 48.6 9.3 19.7 27.9 55.0 49.9
 

1980
 

Totala 100.0 100.0 100.0 100.0 100.0 100.0
 
(continued)
 



(Table 3.9b continued) 

Percentage composition by educational le-el 

Year and educational level 
Total 

Professional 
and technical 
personnel 

Administrative 
and managerial 

staff 

Employees 
and 

salesmen 

Operatives 
and artisan 
workers 

Services 
personnel 

0 

University training 

(complete and incomplete) 

Secondary education 

General secondary 

Complete 

Incomplete 

Technical 

2.0 

21.2 

12.8 

3.7 

9.1 

6.9 

24.6 

65.7 

20.8 

10.0 

10.8 

16.0 

13.1 

60.7 

46.3 

30.6 

15.7 

14.4 

2.7 

44.8 

36.5 

23.0 

13.5 

8.3 

-

14.0 

7.2 

1.8 

5.4 

6.8 

-

8.1 

8.1 

1.9 

6.2 

-

Teacher training 

Primary education 

More than three years 

1.5 

76.7 

47.9 

28.9 

9., 

7.2 

-

26.2 

18.8 

-

52.5 

38.2 

86.0 

52.0 

91.9 

60.4 

Less than three years 
or none 28.8 2.5 7.4 14.3 34.0 31.5 

aPercentages are based on the following figures for the total labor force: 1965 - total 76,416,000, 

professional and technical 2,787,000, administrative and managerial 2,312,000, employees 
and salesmen 

8,543,000, operatives and artisans 53,484,000, and services personnel 9,290,000; 1980 - total
 

120,000,000, professional and technical 6,310,000, administrative and managerial 2,705,000, 
employees
 

and salesmen 14,820,000, operatives and artisans 80,485,000, and services personnel 14,680,000.
 



Korean Contractors Association in 1967 (12); (2) accelerated training
 

centers often set up with direct reference to requirements under eco­

nomic planning; (3)mobile units used to complement training given in
 

a fixed center or to provide short intensive courses in limited skills
 

to people who would not otherwise have ready access to training for
 

construction; (4) training for construction work as a component of
 

youth employment and training schemes, prevocational training, and com­

munity development programs; and (5) upgrading and retraining programs
 

for workers in the industry, such as the training center set up by the
 

Training and Testing Branch of the Ethiopian Highway Authority for the
 

purpose of upgrading its own force of skilled workers and supervisor,
 

(12).
 

By and large, the major means of skill acquisition in developing
 

countries is through informal training on the job or through a more
 

traditional form of apprenticeship. To a somewhat lesser extent, this
 

is also the case in industrialized countries. For example, a study
 

( 8) of 784 workers (including bricklayers and tile setters, carpen­

ters, electricians, and operating engineers) in upstate New York in the 

U.S. found that 21.6 percent of the workers indicated infor-al on-the­

job training as their only source of skill acquisition , 90.3 percent 

of non-apprentice workers indicated it as one of their sources, and as 

many of the non-apprentice workers received some of their training 

from friends and relatives as did from vocational education and mili­

tary training combined. The extent of training necessary varies among 

Of these, 280 either did not answer in any way or had taken appren­
ticeship and were not included in the numbers who received training
 
from other sources. This leaves 504 non-apprentice workers.
 

This is 33.5 percent of the non-apprentice workers.
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crafts, of course, and as shown in Table 3.10 some trades in the U.S.,
 

for example, rely quite heavily on formal training of some sort. On­

the-job training in developing countries generally produces workers
 

with simple skills, at best at the semi-skilled leiel, and trains them
 

only for the immediate needs of the job at hand. International contrac­

tors also train workers on the site to perform work normally carried
 

out by skilled craftsmen, but in this case complex jobs are generally
 

broken down into highly specialized components, and thus the workers
 

learn only narrowly specialized skills. The major skills produced in
 

this manner include equipment operators, maintenance mechanics, welders,
 

carpenters, shutterers, and, to a lesser extent, plumbers aLd electricians
 

(17). A more traditional form of apprenticeship, whereby a master crafts­

man takes on young people and provides them with instruction and work
 

experience, is also commonly practiced in developing countries, although
 

such a system fails to produce the kind, level, and quality of skill
 

that the developing countries need and that more formalized methods pro­

duce.
 

There is little question that training in developing countries
 

needs improvement, both in terms of upgrading and expanding existing
 

programs and of developing new ones. Adequate training of skilled workers
 

must necessarily consist of three elements--provision of an adequate
 

educational basis, systematic instruction in efficient techniques of
 

work, and supervised application of these techniques in real work si­

tuations. One means to accomplish this might be through an apprentice­

ship system which combines training in employment and intensive short­

term courses on a group basis during slack periods. Development of
 

National Industrial Vocational Training Schemes as in Ethiopia and Kenya
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Table 3.10: Percentage of each craft that learned the trade through
 
formal traininga, determined by a survey conducted in April 1963 in the
 
U.S. (source: ref. 5,28)
 

Construction craftsmen Percent that learned trade
through formal training
 

Brickmasons, stonemasons, and tilesetters 44.7
 

Carpenters 31.1
 

Electricians 72.9
 

Excavating, grading, and road-building
 
machine operators 11.2
 

Painters 27.8
 

Plumbers and pipefitters 55.0
 

Tinsmiths, coppersmiths, and sheet
 
metalworkers 70.9
 

Cranemen, derrickmen, and hoistmen 17.5
 

All construction craftsmen 39.4
 

alncluding apprenticeship, technical school training, and training in
 

the armed services.
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is another possible approach (24,25). Trairi , programs, 7 %lever, must be 

tailored to the conditions of the particular country, and thus no gene­

rally applicable patterns can be established. Responsibility for worker 

training must be shared by proper government agencies, employers' and 

&id workers. Greatly in­workers' organizations, and individual firms 


creased provision for upgrading and retraining of workers already in
 

construction is also of utmost importance.
 

Training and retraining of instructors for these programs is also
 

necessary, and here it seems international agencies and developed coun­

tries might be of some assistance as might co-operative activities
 

among developing countries. In the long run it is probably best that
 

these instructors rise from the ranks of the better qualified crafts­

men who have had considerable 	 field experience. In Iran, for example, 

for twenty-six industries, including con­the Industrial Training Board 

struction, has an interesting program somewhat along these lines. The 

Board, whinh was established by the goverrment in 1971 and is financed
 

a
by an industrial trainirg levy of 2 percent on turnover, has set up 


range of public and private vocational training centers which provide
 

for the purpose of numerous industry-I sed in-service training courses 

training officers within firms. A Staff College for the pur­developing 

pose of developing a corps of people who want to take up industrial
 

training as a career is also planned (12).
 

As was mentioned earlier in this section, there is also a shortage
 

Their current responsibility for on­of adequately qualified foremen. 


site training re-emphasizes the importance of their own education. The
 

principal sources of recruitment for foremen are building technicians
 

from the formerand skilled workers, with the 	largest number coming 
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group. The major difficulty with the technicians is their scarcity and
 

lack of practical experience. If improved and selective training is or­

ganized for craftsmen, however, these difficulties may be overcome by
 

recruiting foremen from the ranks of skilled workers, as is more often
 

done in industrialized countries. Nevertheless, additional training in
 

a variety of supervisory and other foremen-related functions will be
 

needed for the craftsman if he is to become a foreman, and programs for 

upgrading and updating foremen need improvement, expansion, and develop­

ment. 

Productivity: Productivity in construction as well as in other in­

dustries is a topic which receives considerable attention in developed
 

as well as developing countries. Only labor productivity is generally
 

considered, however, and a major shortcoming of labor productivity is
 

that it fails to consider the other input factors of capital and mate­

rials. Technological change, which is thought to be largely responsible
 

for productivity increases, frequently changes the mix of inputs as
 

well as their quality. It would therefore be useful to look at the va­

rious input productivities or at a total factor productivity which is
 

a weighted combination of all inputs, thus cancelling the effects of
 

factor substitutions. The data to do this even in developed countries,
 

however, is very -parse, and for this paper only labor productivity
 

will be considered while bearing these other factors in mind. 

The measurement of labor productivity is a prbblem even in developed 

countries due to the heterogeneous nature of construction inputs and 

outputs. Froductivity differs among types of construction, crafts, 

geographic locations, sizes of project, and so forth and changes over 

time (see, for example, Tables 2.12 and 2.13 where man-hours per 1000 
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dollars of construction cost or 100 square feet is essentially an in­

verse measure of productivity). In developing countries only rough in­

dicators of productivity, such as GDP or value added in a particular sec­

tor per person in the economically active population or employed in the
 

same sector are available. Such figures for Colombia, Iran, Korea, Ken­

ya, Ethiopia, and the U.S. are given in Table A3.19, and while these
 

are far from exact measures of productivity, they do seem to exhibit
 

the general trends in labor productivity that one might expect.
 

Some general observations one might draw from this data are that (1)
 

productivity in the developing countries is less than that in the U.S.
 

in all sectors considered; (2) productivity in construction is generally
 

less than that in manufacturing and greater than that in agriculture in 

both the developing coutnries and the U.S., with the exception of Ken­

ya; (3) productivity in construction in Colombia and especially Korea 

seems to grow faster than that in manufacturing, while in the U.S. it 

grows slower if at all; (4) productivity in manufacturing in Colombia
 

and Korea, in turn, seems to grow slightly faster than that in agricul­

ture, although the opposite is true in the U.S. where agriculture has
 

been undergoing rapid mechanization; (5) productivity growth in the de­

veloping countries as compared with that in the U.S. is generally grea­

ter in construction and less in agriculture, with no consistent pattern
 

for manufacturing; and (6) change in productivity in Korea, Colombia,
 

and the U.S. has been generally upward, with the exception of construc­

tion in the U.S., and has been fairly considerable, especially in Ko­

rea, whereas productivity in Kenya has fluctuated greatly and the over­

all change has been less. Further explanations of these observations
 

may lie i the particular conditions of the individual countries con­

110
 



cerned as well as of the developing versus developed countries.
 

Efforts to improve labor productivity in construction in developing
 

countries must begin with an identification of the factors affecting
 

productivity, their relative importance, and their potential for altera­

tion. Five general categories of factors can be identified--(l) natu­

ral conditions, (2) the nature and quality of management and organiza­

tion, (3) the nature and quality of labor, (4) the availability of capi­

tal, and (5) the level of technology. Under natural conditions parame­

ters such as climate, topography, geology, soil conditions, and vegeta­

tion are included (e.g., see Table A3.20) as well as the type of con­

struction and of work involved. Relatively little can be done to alter
 

these conditions, but they must be kept in mind when selecting produc­

tion techniques if productivity is to be maximized.
 

Some of the more important managerial factors include (1) the or­

ganization, management, and supervision of the site from the initial
 

planning and scheduling to the completion of the project (e.g., see
 

Table A3.21); (2) the conditions of employment of labor (e.g., see Ta­

ble A3.22) and the state of labor-management relations; and (3) the
 

nature of the industry and of individual firms in terms of competitive
 

pressures, degree of specialization, size of operations, and potential
 

for economies of scale. These managerial factors, by and large, have
 

considerable potential for change or development in the direction of
 

significantly improving labor productivity.
 

The next group of factors relate to the nature and quality of the
 

labor force. The first of these is the attitudes and traditions of the
 

workers themselves which are largely intangible and therefore difficult 

to alter. The second factor is the health, nutrition, and physical
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well-being of the worker, often a very serious problem in developing 

countries. An ILO study (4 ) on construction of the Sharavathi Valley 

Project in India, for example, found that Ma'abar workers had an average 

daily output 80 percent greater than that of non-Malabar workers, which 

1620 more 
the ILO attributed to the fact that a Malabar worker consumes 


calories per day. Another study (13), done by the IBRD, of iron defi­

ciency anemia in Indonesia, which is largely caused by hookworm 
infes­

tation and poor dietary intake of iron, found the productivity 
of non­

anemic laborers to be about 20 percent greater than that of anemic 
la-


One means which may begin to alleviate such situations is pay­
borers. 


ment in food rather than money; another is further provision of medical
 

and sanitation facilities. The level of skills of the work force is the
 

final factor, and this depends upon the existence of traditional skills,
 

the level of education, the literacy rate, and the quality, breadth,
 

and availability of training and retraining programs.
 

The fourth set of factors influencing labor productivity involves
 

the availability and use of capital in the form of investment in 
plant
 

and equipment. In the majority of developing countries there is a 

shortage of capital, particularly of the foreign exchange needed 
for the 

initial purchase of equipment (which tends to be high due to transport
 

charges, import duties, and the like) and its upkeep in the form 
of
 

fuel and spare parts. The low utilization, poor maintenance, frequent 

breakdowns, and costly repairs of such equipment tend to result in 

in the developing countries, and the use of equip­
higher overhead costs 

ment tends to reduce the amount of unskilled labor on the site. Thus,
 

while investment in equipment in the industrialized countries has helped
 

that this is the route toto raise labor productivity, it is not clear 
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follow in developing counries, although investment in some,especially
 

locally producedequipment might be advantageous.
 

Closely related to this is the fifth and final group of factors
 

which influence labor productivity, the level of technology or, more
 

specifically, the mix of inputs of labor, capital, and materials, and
 

the method of construction. As has often been noted, construction tends
 

to be a labor-intens!ve activity even in industrialized countries, yet
 

as labor has become increasingly costly relative to other inputs, there
 

has been a tendency to try to raise productivity by replacing labor with
 

equipment (see Table A3.23) and by using labor-saving materials and pre­

fabricated components and systems, although the success of these effortg
 

is not yet clear (see Table 2.13). Whether or not this is appropriate
 

for developing countries is additionally highly questionable because of
 

their capital shortages, labor abundances, and lack of infrastructure.
 

It does seem, however, that the development and use of new and improved
 

techniques, such as processes which can be broken down into simple ope­

rations, standardization of components, processes, and designs, some
 

on-site prefabrication, and general rationalization of work on the site,
 

which require less skilled labor and result in more efficient use of
 

available equipment would be worthwhile at least until workers can be
 

trained and the further industrialization of construction is appropriate.
 

Conditions of Work: Conditions of work in the construction industry
 

are notoriously bad in both developed and developing countries. Whe­

ther one looks at construction's shares of total employment and unem­

ployment (see Tables 2.3b, A2.3, and A3.24) or the rate of unemployment
 

in construction (see Table 3.11) relative to other industry sectors, it
 

is evident that construction has a disproportionally large share of un­
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Table 3.11: Unemployment ratesa for specific industrial groups, in the U.S. and Korea (percentage)
 

(source: calculated from Tables A2.3 and A3.24)
 

Country and industry 1963 1964 1965 1966 
 1967 1968 1969 1970 1971 1972
 

United Statesb
 

Construction 13.8 11.7 10.6 8.3 
 7.8 7.3 6.4 10.4 11.6 11.7
 
Manufacturing 
 5.9 5.2 4.1 3.3 3.9 3.4 3.4 5.3 7.0 5.7
 

Agriculture, forestry,
 
and fishing 3.5 3.7 2.7 2.4 
 2.6 2.4 2.1 2.8 3.1 3.0
 

Total 
 5.8 5.3 4.6 3.9 3.8 3.6 3.5 4.9 5.9 5.6
 

Koreac
 

Construction 
 6.5 7.7 7.5 6.2 7.4 6.8 6.5 4.5 4.9 10.0
 
Manufacturing 9.3 8.6 6.5 4.6 5.1 4.1 4.3 3 .7 3.8d 5.4d
 

Agriculture, forestry,
 
and fishing 
 1.4 1.3 1.1 1.2 0.8 0.8 0.6 0.6 0.6 0.4
 

Total 8.1 7.7 7.4 
 7.1 6.2 5.1 4.8 45 4.5 4.5
 

aSee footnote a, Table A3.24. Unemployment rate is unemployment, divided by the quantity employment

plus unemployment, and multiplied by one hundred percent.


bpersons aged 16 or over, except 1963--1966 aged 14 or over for unemployment figures. Employment figures
 
for construction and manufacturing are from statistics of establishments in the private sector rather
 
than labor force sample surveys.
 
CNew industrial classification came into effect in 1971.
 
dExcludes all repair services.
 



employment. Although the problem appears more serious in the U.S.,
 

where construction's unemployment rate is twice the all-industry figure,
 

it seems to be an increasing problem in Korea, where the unemployment
 

rate in construction has not been declining as it has in other industries
 

and in recent years has been larger than the all-industry figure. The
 

unemployment problem in developing countries is probably less apparent
 

because of the use of day laborers (see Table A3.25) and the way in
 

which workers in rural areas divide their time seasonally batween con­

struction and agriculture.
 

The labor force in construction is generally a floating one, hired
 

on a project-by-project basis, and the demand for labor is thus closely
 

linked to the fluctuating demand for construction. The outcome in both
 

developed and developing countries is employment instability (see Table
 

A3.26). Periodic instability, arising largely from economic and poli­

tical conditions, seems especially serious in construction in developing
 

countries. An ILO report (23) suggests three reasons why this may be
 

true--(1) failure to forecast on a long-term basis the major investment
 

requirements of the industrialization process; (2) construction projects
 

in national development plans may not be executed due to political in­

stability or exchange crises; and (3) a rather small number of relatively
 

large infraitructure projects tend to characterize the early stages of
 

the industrialization process. Seasonal fluctuations, on the other
 

hand, may actually be a less serious problem in the developing than in
 

developed countries, although in some there are problems with the mon­

soon season. The temporary nature of construction work due to its pro­

ject-orientation and the periods of unemployment which most workers en­

counter between projects are probably equally serious in both developed
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The impact of this on the individual, how­and developing countries. 


ever, may be less in developing countries in that 
construction is oftedL
 

considered temporary seasonal work or a stepping-stone 
to employmenL in
 

This is hardly a satisfactory solution to the problem,
manufacturing; 


however, since the successful growth of the construction 
industry re-


Fi­
quires the development of a permanent and committed 

labor force. 


nally, technological unemployment and intermittent 
occurrences on the
 

job, such as accidents, work stoppages, and management 
and labor inef­

ficiencies, also contribute to employment instability.
 

Such employment instability is highly undesirable 
both from the
 

standpoint of encouraging workers to enter the industry 
and of usirg
 

to the fullest extent the labor force that is available. 
Greater ef­

forts to reduce this instability must be made; some 
of these might in­

(1) explicitly including construction in national development
clude 


plans; (2) easing reliance on construction as a short-term 
economic re­

and tax policies; (3)
gulator through appropriate monetary, f~scal, 

developing a construction labor market information 
system; (4) planning
 

to stabilize construction demand; (5) es­
public works projects so as 


tablishing fiscal or related measures to encourage 
off-season construc­

(6) promoting the development and use of
 tion or to offset its costs; 


all-weather construction techniques; (7) increasing foreign 
aid tied
 

to specific projects; and (8) improving continuity in 
the operations
 

At the same time, however, it is important
of local and foreign firms. 


to realize that all of the instability can never be alleviated, 
and thus
 

These might include
efforts must also be made to reduce its impact. 


providing compensation funds, making guarantees of a certain 
number of
 

hours of work per week, increasing worker mobility, and 
providing aid
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to workers in pursuit of work through special information and employment
 

services. In Colombia, for example, workers in the construction industry
 

receive three days of wages for every month worked as unemployment com­

pensation (23).
 

Hours of work is a topic closely related to the question of employ­

ment stability. Average hours of work per week in construction are ge­

nerally lower than those in manufacturing and in the non-agricultural
 

sector of the economy in both developing and developed countries (see
 

Table A3.27), and hours worked in construction are also generally sub­

ject to greater fluctuations. Legislation establishing maximum hours
 

of work per day and week with and without extra compensation is quite
 

common and may help to alleviate a part of the problem if it is enforced.
 

Another possible solution, parzicularly in countries where the industry
 

is less developed, is legislation establishing minimum hours or some
 

sort of unemployment compensation. Where employers' and em:ployees' as­

sociations exist, a more voluntary arrangement between them may be pos­

sib le.
 

Wages are of course another issue of importance in construction in
 

both developing and developed countries, but for rather different rea­

sons. Wages in construction in developed countries in general tend to
 

be higher and to grow somewhat faster than those in manufacturing (see
 

Table 2.5); data on the U.S. in Tables 3.12a, 3.12c, and A3.28 demon­

strate this fact and also show wages in construction to be higher than
 

those in agriculture and the non-agricultural and total economies as
 

wholes and to grow somewhat faster than in these other sectors, with
 

the exception of agriculture. There are a variety of factors which are
 

considered at least partly responsible for these higher and faster
 

117
 



3.12a: Average earnings per worker in construction, manufacturing, agriculture, aad the total non-agricultural 
veuctor in
 

Table 


Korea and the United States (source: ref. 22)
 

1971 1972
1968 1969 1970 

Country and industry 1963 1964 1965 1966 1967 


Korea (won)	 2,7 2,28 3,0

a,bna 


na na na 23,174 26,298 31,250
na na
Construction (per month) na na 


' 6,640 8,400 11,270 14,150 17,349 20,104
 
Manufacturinga c (per month) 3,180 3,880 4,600 5,420 


d 'e 143 199 221 256 307 381 463 579 695 
 803
 
Agriculture (males)(per day) 


207 260 316 
 392 472 552
 
(females)(per day) 91 124 141 165 


Non-agricul ural
 

na na na 11,610 17,363 20,988 23,146
na
sectoral (per month) na na 


United States (dollars)
 
5.49 5.84
f 	 3.55 3.76 3.99 4.26 4.64 5.08 


Construction	 (per hour) 3.26 3.43 


197.64 209.07
153.79 169.82 184.40

(per week) 111.36 122.79 128.16 136.49 145.64 


3.36 3.56 3.81
2.83 3.01 3.19 

Manufacturing 	 (per hour) 2.46 2.53 2.61 2.72 


(per week) 99 63 102.97 107.53 112.34 114.90 122.51 129.51 133.73 142.04 154.69
 

d 'g 	 1.12 1.12 1.33 1.42 1.48 1.58
 
Agriculture	 (per hour) 0.88 0.90 0.95 1.03 


3.22 3.43 3.65
2.68 2.85 3.04
2.28 2.36 2.45 2.56
Non-agricultural sector 	(per hour) 


98.82 101.84 107.73 114.61 119.46 126.91 135.78
 
(per week) 88.46 91.33 95.06 


alncludes family allowances and the value of payment in kind.
 

blncludes salaried employees.
 

CScope of series enlarged starting in 1969.
 

dwage rates rather than average earnings per worker.
 

eCash part of remuneration (where received partly in cash and partly in kind) and estimated value 
of payments in kind for board
 

and lodging.
 
fFor building only.
 

remunera-
Wage rate may be complete wage where workers 

glncludes all workers (day laborers and permanent seasonal 

workers). 

Excludes Alaska and Hawaii.
 

ted wholly in cash or cash part where remunerated partly in 
cash and partly in kind. 




Table 3.12b: Wages in manufacturing and construction in some African countries (national currency units)
 
(source: ref. 40)
 

Industry

Country and year Type of wage Currency unit
 

Construction Manufacturing
 

Algeria (1961) hourly, skilled franc 1.93 2.07
 

hourly, laborer franc 1.51 1.41
 

Ghana (1961) monthlya shilling 296 371
 

Kenya (1959) monthlya'b', males shilling 143 141
 

Malawi (1962) monthlya 'b pound 5.7 5.7
 

Nigeria (1960) monthly, skilled pound 12.3 15.4
 

monthly, unskilled pound 6.4 7.4
 
'
Rhodesia (1962) monthlya b pound 10.2 11.7
 

Senegal (1961) hourly franc 74.70 79.50
 

Tanganyika (1962) monthly shilling 127 136
 
e
 

U.A.R. (1962) weekly piastre 226d 219


'
Zambia (1962) monthlya b pound 10.6 11.8
 

alncluding employees.
 

bIncluding value of payments in kind.
 

cAdults only.
 

dBuilding only.
 

eMales only.
 



in construction and manufac-
Table 3.12c: Average wage per employee
a 


turing (source: calculated from Table A2.14)
 

Average wage per employee
i 

I(thousands of national currency units per person)
 

Country and year 1
 Manufacturing
o Construction 


na 0.628
Ethiopia 1958 

(dollar) 1961 0.573 na
 

0.653
na
1962 

0.664
na
1963 


107.1

Koreac 1968 na 


133.4
(won) 1969 120.2 


164.1
170.2
1970 


4.886
5.020
United Statesd 1958 

(dollar) 1963 6.018 5.755
 

6.330
1965 6.595 


6.688
7.417
1967 

7.104
7.953
1968 

7.451
8.615
1969 

7.729
9.293 


na
 
1970 


9.909
1971 


awages and salaries divided by employees; for these figures see Table
 

A2.14.
 

bconstruction data are for licensed enterprises engaged in contract
 

Manufacturing data include establishments with 
five or
 

construction. 

more employees except those engaged in flour milling 

for client's
 

account, coffee and grain cleaning, shoe making, and 
repairing and
 

tailoring.
 
Manufacturing data
CConstruction data are for all registered units. 


are for establishments with five or more persons 
engaged excluding
 

government establishments other than railroad 
workshops and tobacco
 

factories.
 
dConstruction data include all enterprises engaged in contract con­

struction as of January 1. Manufacturing data are for establishments
 

with at least one employee excluding central administrative 
offices
 

and auxiliaries serving manufacturing establishments 
(in 1963 and
 

1967-70) and excluding those establishments 
engaged in manufacturing
 

or repairing for the retail trade (in 1958 and 1965).
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Table 3.12d: Average wage per employee in Kenya, by industry, 1968 (source: ref. 34)
 

Employmentc Average wage
Industy Annual wage billb 

(millions of pounds) (thousands) per employee
 

per person)
 ______________________(pounds 

Building and construction 4.6 18.1 254
 

Manufacturing and repair 18.9 58.2 325
 

Agriculture and forestry 12.3 173.0 71
 

Total 147.0 608.7 241
 

aPrivate employers engaged in industrial, commercial, agricultural, and other activities were asked to
 
state their main activity, and this was the basis of industrial classification.
 

bEatimated from monthly data; reported earnings for the month are multiplied by twelve. Wages cover all
 

cash payments, including basic salary, cost of living allowances, and profit bonuses, together with the
 
value of rations and free board and an estimate of the employer's contribution toward housing. Non-cash
 
benefits, such as retirement benefits and passage assistance, are excluded.
 

CFigures are as of the end of June and include all apprentices, part-time workers, and directors and
 
partners not serving on a basic salary contract.
 



growing construction wages in the U.S., including (1) factors which in­

fluence changes in wage levels in nearly any industry, such as levels 

of or changes in the unemployment rate, cost of living, productivity, 

profit rate, and other industries' wage levels; (2) factors for whichi 

higher construction wages are supposed to compensate, such as employment 

instability, low level of fringe benefits, high proportion of skilled 

labor, and hazardous and often unpleasant working conditions; (3)union 

influence in the form of work stoppages and union control over the labor
 

supply through hiring halls and training programs; and (4) local market
 

conditions and the decentralized structure of collective bargaining.
 

In most developing countries, on the other hand, with the exception
 

of Korea, wages in construction are somewhat lower than those in manu­

facturing but still higher than those in agriculture and the economy as
 

a whole (see Tables 2.5, 3.12, and A3.28). In the early stages of de­

velopment, moreover, wages in construction tend to grow more slowly than
 

those in manufacturing, although as development progresset and construc­

tion's need for labor increases, wages tend to rise faster than in ma­

nufacturing and soon exceed them. This appears to have begun to occur
 

in Korea but not in the African countries in general. This wage discre­

pancy between developed and developing countries is at least partly due
 

to the generally low proportion of skilled labor used in construction
 

and the generally new, if even existent, labor unions in the developing
 

countries. In an effort to make construction a more attractive and
 

permanent occupation in developing countries, it is probably necessary
 

to raise the wages in order to successfully compete for the labor, al­

though at the same time care must be taken to assure that they do not
 

get out of hand as they have in some industrialized countries. Some
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possible measures in this direction include stabilizing construction
 

demand, improving manpower planning and with it training, allocation,
 

and utilization of labor, and the careful structuring of collective
 

bargaining.
 

Wage differentials between the low and high skilled occupations in
 

the developing countries are generally relatively larger than in the
 

developed countries (see Table A3.29). At the same time, wages for the
 

less skilled occupations tend to rise faster (see Table A3.30), and in
 

many countries minimum wages have been set and to some extent enforced
 

for unskilled, women, and young workers, while occupations requiring
 

more skill have not always been given similar attention. Broader use
 

of minimum wage laws might be considered as well as systeis of sectoral
 

as opposed to national minimum wages.
 

Another issue related to wages in construction is the industry's
 

general shortcomings in social legislation, such as provisions for so­

cial security and various fringe benefits. In many developing countries
 

social legislation in theory is relatively progressive, but in practice
 

is applied only in a few industries, usually not including construction.
 

This problem arises largely because of the temporary nature of work in
 

construction, and it appears that some special arrangements probably
 

need to be made in this area. These might include making benefits a­

rising from health, welfare, and pension funds more transferable, for
 

example, and developing special unemployment compensation programs.
 

Working and living conditions on the site itself are another topic
 

of significance in construction. The nature and extent of facilities 

and amenities provided by the employers for the welfare of their workers
 

vary widely with economic factors and different site conditions. Urban
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and rural projects with workers living at home might 
provide only the
 

barest necessities, while large projects of long duration 
in remote lo­

might build whole towns and labor camps, where living 
conditions


cations 

may actually be above the country's standard. Small projects of short
 

duration in remote locations, however, often face 
serious welfare prob­

to the employer's unwillingness to provide the necessary 
faci­

lems due 


greatly, no exact legislation can really
lities. Since sites vary so 


be laid down, although welfare facilities to be provided 
could be spe­

cified in the contract documents and perhaps some 
minimum legal require­

ments could be set.
 

Work in construction in both developing and developed 
countries is
 

often considered unpleasant because it is strenuous, 
dirty, and exposed
 

to the weather, but of even more consequence is the 
hazardous nature of
 

are high due to the dange.s

such work. Construction's accident ratios 


inherent in the erection of large structures, the 
temporary nature of
 

the work, and the large number of small firms involved. 
In addition,
 

in the developing countries, the industry's rapid rate of expansion is
 

not conducive to safety consciousness, there is little 
safety legisla­

tion and even less enforcement, managers and supervisors 
are often un­

familiar with the tew standards that do exist, communication 
is a com­

mon problem with foreign contractors, and there are 
often a number of
 

It is important to educate the wor­firms involved on a single site. 


kers with regard to safety, to make and keep managers 
and supervisors
 

knowledgeable about minimum protective standards, and 
to establish, up­

date, and enforce adequate safety regulations.
 

similar lines is the frequent employment of women
Along somewhat 

lack of regulative pro­
and children in construction, and the general 
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tective legislation or its enforcement. The age at which children can 

be recruited and the kind of tasks and hours of work women and children
 

carefully regu­can be expected to do, as well as their wages, must be 

lated through enforced legislation. Moreover, particularly in the case 

of children, it is important to consider what the worker is learning 
on
 

his job.
 

Employees' organizations have been mentioned several times in regard
 

In industrialized countries unions
to protecting the workers' rights. 


play an important role in this respect, and in construction they addi­

active part in training and hiring procedures; unions
tionally take an 


are also involved in political activities in several European countries.
 

In many developing countries, however, only relatively few construction
 

workers are formally organized, and often the unions that do exist are
 

ineffective. While legislation can be developed to protect the worker,
 

it is often hard to enforce, particularly in construction due to the
 

These
temporary nature of the work, and the large number of sites. 


features along with other conditions peculiar to developing countries
 

such as the poverty and ignorance of many workers, their non-commitment
 

to industrialization, and a shifting work force also complicate union
 

organization. Nevertheless, collective bargaining agreements between
 

employers' and workers' organizations, based on a minimum set of stan­

dards concerning the workers' welfare, seem potentially more feasible
 

and successful than simply relying on legislation and its enforcement.
 

The development of workers' organizations in developing countries
 

requires much thought, for while the developing countries can learn 

from the industrialized countries in the area of labor-management re­

lations, it is important that they do not simply mimic the current sys­
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tems because they have many shortcomings and features which are incom­

patible with conditions in developing countries. An important area of
 

consideration, for example, is whether it is desirable for unions to de­

velop along craft or craft-industrial lines, and whether collective bar­

gaining should develop along craft, geographic area, and indL try sec­

tor lines as has happened in construction in industrialized cou,.ries,
 

or along somewhat broader lines as is happening now in developed coun­

tries. It is also important that equally strong employers' associations
 

develop concurrently and, since construction is an especially strike­

prone industry in many developed countries (see Table A3.31), that ef­

fective dispute-settlement machinery be established.
 

3.34 Materials: In both developing and developed countries the
 

construction industry is highly dependent upon other industries for in­

puts to the building process. Materials' share of total construction
 

costs in the U.S. and various developing countries, as shown in Table
 

2.10, ranges from a low of 17 percent for dredging operations in the
 

U.S. to a high of 70 percent for housebuilding in Kenya, with an ave­

rage of about 50 percent. A number of factors may account for these
 

variations. Data for Ethiopia and Kenya are limited to housebuilding,
 

and thus one would expect the materials' component to be higher than 

that for Korea which includes all types of construction, about half of
 

which is civil engineering work. The data in Tables 3.13 and A3.32 

show the types and amounts of materials used in construction over the 

years in the U.S. While these same basic materials are probably used 

in developing countries, their costs are different (see Table A3.33 and 

Figure A3.1), and they may be used in different proportions, or local 

materials may be substituted as the indigenous industry develops. In 
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Table 3.13: "Distribution of material and equipment costs per thousand dollars of contract cost for
 
various types of construction in the U.S. (dollars per $1000 or contract cost) (source: ref. 30, 57, 

59, 60). 

Material 
Private single-
family housinga 

(1962) 

Federal office 
buildingb

(1959-1960) 

c 
Sewer works 
(1962-1963) 

Civil works­
land operationsd

(1959-1960) 

All materials 482.40 532.50 564.70 542.50 

Lumber and wood products 193.20 17.60 6.70 22.50 

Rough and dressed lumber 1 10.1 0e na na 10.90 

All other lumber products 83.10 na na 11.60 

Stone, clay, and glass products 116.60 117.20 234.60 144.00 

Cement, concrete, and gypsum products 76.70 60.80 130.20 48.60 

Clay products 19.70 18.50 77.40 195.40i 

Other stone, clay and glass products 20.20 37.90 27.00 

Metal products (except plumbing and 
heating) 55.00 133.30 105.70 78.80 

Fabricated structural metal products 36.40 102.50 49.70 7620 

Other fabricated metal products 6.90 

Other metal products 18.60 24.00 56.00 2.60 

Plumbing products 26.80 27.40 1.10 

Heating, ventilating, and air condition­

ing equipment 18.50 65.50 5.20 -

Electrical products (except heating) 17.60 96.90 23.30 1.30 

Fixed building equipment 1 3 .7 0g 42.50 6 9 .9 0h 3.20 
(continued 



(Table 3.13 continued)
 

Private single- Federal office c Civil works-

Material family housinga building Sewer warks9 land operationsd
 

(1962) (1959-1960) (1959-1960)
 

Petroleum products 11.10 4.70 14.00 68.60
 

Chemicals, including paint 10.30 5.50 3.60 21.00
 

Explosives - - 1.80 19.50
 

Other chemical products 10.30 5.50 1.80 1.50
 

Construction equipment (rental charges
 
or depreciation) 9.80 19.10 98.60 192.00
 

All other 9.80 2.80 2.10 11.10
 

Note: Detail may not add to totals due to rounding.
 

aRef. 59.
 

bRef. 30.
 

Cincludes sewer lines and plants, ref. 60.
 

dlncludes levees, dams, bank stabilization, pile dikes, local flood protection, and miscellaneous other
 

projects, ref. 57.
 
eIncludes data for prefabricated or packaged houses not broken down into separate wood components.
 
fIncludes sand, gravel, and dirt fill.
 

g~ncludes built-in major appliances (refrigerators, dishwashers, ranges, etc.).
 
hincludes sewage plant equipment.
 
includes broken and crushed stone, sand, and gravel.
 



Ethiopia and Kenya expensive imported materials and relatively cheap la­

bor are used, while in the U.S., locally available but largely prefabri­

cated materials are employed and production is largely mechanized. In
 

Korea, which is considerably more developed than are Ethiopia and Ken­

ya, materials have become relatively less expensive as less reliance is
 

placed on imports, while labor has become relatively more expensive as
 

While the development of import-substituting
competition has increased. 


capacity does not generally appear to result in actual materials' costs
 

(41), these costs in both developing and developed countries
reductions 


grow more slowly than do those of labor (see Tables A3.30 and A3.34 and
 

Figure 2.4).
 

Yet another indicator of the importance of building materials in
 

construction are the man-hours spent in other industries involved in
 

the production and distribution of materials and equipment for construc­

tion. In all cases, as shown in Tables 2.12 and 2.13, the other indus­

tries' component is even larger than that of the construction industry,
 

and thus the potential for employment in these ancillary industries is
 

greater than in construction itself. These data, however, are for the
 

U.S. only, and it appears probable that in the developing countries
 

the ratio of ancillary man-hours to those in construction is somewhat
 

less because many of the materials, equipment, and supplies are impor­

ted and the local goods which are used are generally in a simpler form
 

(e.g., materials less prefabricated and equipment less sophisticated).
 

The production, consumption, and trade of materials and the wis­

dom of developing local building materials industries deserve some dis­

cussion. Building materials may be divided into two general classes:
 

(1) basic materials, such as cement, iron and steel products, and wood
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electrical,
 
products, and (2) building fittings 

and fixtures, such as 


A wide variety of industries there­
mechanical, and plumbing equipment. 


fore are involved in the production 
of these materials, including wood­

working, chemical, metal, and 
engineering industries.
 

Per capita consumption of building 
materials in developing coun­

tries is generally far below that 
in developed countries. In Africa,
 

for example, per capita consumption 
of cement in the late sixties was
 

only one-tenth of that in developed 
countries, that of metal products
 

sawn wood was one-twelfth (38). Table 
and that ofwas one-sixtieth, 


data for Africa and its subregions relative
 
more detailedA3.35 gives 

to the world and further demonstrates 
the considerable disparity among
 

A trend, similar to the
 
subregions in per capita consumption 

levels. 


strong positive correlation between 
per capita value added in construlc­

(see Figure 2.1), is apparent for many building
 
tion and per capita GDP 


materials in that per capita consumption 
seems to be directly related
 

Fi­
to per capita GDP or, alternatively, 

to per capita national income. 


This corres­
gures 3.1 and A3.2 show these relationships 

for cement. 


income and consumption suggests that 
develop­

or
pondence between GDP 


ing countries have rather low capacities 
for immediate consumption of
 

many building materials.
 

In line with these trends in consumption 
are trends in production.
 

Table 3.14 shows that Europe, North 
America, and the USSR, for example,
 

were responsible for 72 percent of the world production 
of cement and
 

Figures for
 
60 to 92 percent of that of wood products in 196' -1967. 


steel and iron products production 
might be expected to be equally
 

60 percent-­
high or higher. Consequently, a large part (as much as 


see Table 2.6) of the relatively meager 
materials consumption in deve­
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(Figure 3.1 continued)
 

aData relates to the period 1950-1960. The source, which deals mainly
 
broad
 

with Africa, describes the figure in the following 
way: "Four 


Area I corresponds to countries
 areas of correlation can be identified. 


with a comparatively high ratio of per capita 
consumption of cement;
 

area II, on the other side, concerns countries 
mostly above $600 of per
 

capita GDP and is dominated by the growth pattern 
of the United Kingdom
 

and Canada wherespecific consumption of cement 
is comparatively low in
 

Neither of these
 
relation to other structural building materials. 
 If
 
areas is therefore relevant to the situation prevailing in Africa. 


areas III and IV are taken jointly, it is possible 
to discern a general
 

pattern which, for the sake of simplification, has been represented 
by
 

curve A."
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Table 3.14: Percentage of world production of certain building mater­
ials by Europe, North America, and USSR in 1966/1967 (source: ref. 47)
 

Percentage
 

Material of world production by
 
Europe, North America,
 
and USSR, 1966/1967
 

Cement 
 72
 

Sawn softwood 
 83
 

Sawn hardwood 
 60
 

Plywood 79
 

Fibreboard 
 85
 

Particle board 
 92
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loping countries is of imported goods. Materials like sand, aggregates,
 

and natural stone, cement and cement products, and wood products are
 

largely produced locally, while materials like glass, iron and steel 

products, other metal products, and electrical and sanitary equipment
 

largely imported (see Tables 3.15 and A3.36). Materials which thusare 

have low value to weight ratios, have available the necessary raw mate­

rials, have relatively low capital requirements, require relatively un­

sophisticated production procedures, and are widely used are naturally
 

more likely to be produced locally.
 

It is also important to consider the magnitude of exports of raw 

materialG and primary products entering in the manufacture of building
 

Data in Table 3.16a show the value of exports
materials and components. 


to be nearly twice that of imports of basic building products indicated
 

in Table 3.16b and about the same as that of imports of all building
 

materials and components indicated in Table 3.15. This makes the im­

port problem seem less serious until one looks at the distribution of
 

imports and exports and notes that the subregions which import the most
 

tend to export the least. Further, these figures are dollar values,
 

and relative quantities are also of importance. In many developing
 

countries, moreover, the value of imported building materials is between
 

5 and 8 percent of the total value of imports, while expenditure on
 

building materials is only between 3 and 5 percent of GDP (47). This
 

situation suggests that building materials, relative to inputs for ot­

her industries, use a disproportionate share of foreign exchange.
 

Cement is an indispensable ingredient in concrete, a major build­

ing material throughout the world. Many of the special problems of ce­

ment manufacture in developing regions result from the generally re­
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Table 3.15: Building materials produced or imported for local consumption in Africaa , around 1960
 
(source: ref. 40)
 

Material 


Cement 


Cement products 


Bricks, tiles, and other
 
ceramic products 


Iron and steel products 


0-e'r metal products 


Wood products 


Glass 


Paints and varnishes 


Electrical and sanitary
 
equipment 


Sand, aggregates, natural
 
stone, and other bulk 

materials 


Total 


aExciuding Southern Africa.
 

bEstimated.
 

Domestic production 
consumed locally Imports 

Total domestic 
onti 

Imports as a percentage
of total domestic 

consumption 

(billions of dollars) (percentage) 

0.12 0.06 0.18 33.3 

0 .0 6b 0.01 0.07 14.3 

0 .0 1b 0.01 0.02 50.0 

0.04 0.30 0.34 88.2 

0.02b 0 .0 8b 0.10 80.0 

0 .1 2b 0.06 0.18 33.3 

- 0.01 0.01 100.0 

0 .0 2b 0.03 0.05 60.0 

0 .0 4b 0 .16b 0.20 80.0 

b 
0.10 - 0.10 0.0 

0.53 0.72 1.25 57.6 



Table 3.16a: 
Exports of raw materials and primary products entering in the manufacture of building

materials, for Africa by subregions, 1960 (millions of dollars) (source: ref. 40)
 

Material 


Cement 


Metallic mineral cres 


Primary metal products 


Round wood 


Sawnwood, veneers,
 
and plywood 


Total 


Percentage distribution
 
by subregion 


North West Central East Percentage 
Africa Africa Africa Africaa Total distribution 

by material 

8 - - 3 11 1 

66 73 19 17 175 21 

7 9 111 353 480 58 

- 71 47 - 118 14 

- 25 16 4 45 6 

81 178 193 377 829 100 

10 21 23 45 100 

Note: Detail may not add to totals due to rounding.
 

alncluding Madagascar.
 



Table 3.16b: Imports of main building materials and components, for Africa by subregions, 1960 (source:
 
ref. 40) 

Material North West Central East 

Africa Africa Africa Africa Madagascar Total 

36 4 4 2 56
Cement (million dollars) 10 

(percentage) 18 64 7 7 4 100
 

Other fabricated building materials
 
(million dollars) 3 6 - 2 - 11
 

(percentage) 25 59 - 16 - 100 

Bricks, tiles, 	and ceramic wares
 
(million dollars) 6 3 - 3 - 13
 

(percentage) 49 21 2 26 2 100
 

Iron and steel products
 
(million dollars) 131 94 18 50 6 299
 

(percentage) 44 32 6 16 2 100
 

Sawnwood, veneers, and plywood
 
(million dollars) 52 3 - 8 - 63
 

(percentage) 82 4 1 12 1 100
 

Glass and manufactures
 
(million dollars) 5 2 - 2 - 10
 

(percentage) 53 24 3 17 3 100
 

Paints and vanishes
 
(million dollars) 12 10 2 4 1 29
 

(percentage) 41 34 6 15 4 100
 

Total (million dollars) 219 154 24 73 9 481
 
(percentage) 46 32 5 15 2 100
 

Imports of main building materials
 
and components as a percentage of
 
total imports (average 1959-1961) 8 10 6 8 8 8
 



duced scale of production and consumption in these areas. The data on
 

cement production and apparent consumption in Table 3.17 show tremendous
 

disparity between conditions in the U.S., the world as a whole, and the
 

developing countries. Nevertheless, the general trend is growth of ce­

ment production and consumption, generally at a faster rate in the deve­

loping countries, especially those of Asia, than in the U.S. and the
 

world as a whole.
 

There have recently been shortages in the international supply of
 

cement and delays in the delivery of plants, but the developing countries
 

still appear to be progressing fairly well in this area. In Latin Ame­

rica it appears that in most countries the import substitution process
 

regarding cement has been completed (35). In 1967 in Colombia, for ex­

ample, there were 14 cement plants with a total capacity of 3.0 million
 

tons (48), and the total apparent consumption for that year was 2.3 mil­

lion tons (see Table 3.17b). Raw materials for production of cement
 

are available in Asia and the Far East, and production has been climb­

ing, particularly with Korea, Malaysia, Thailand, and South Vietnam
 

building new factories and even beginning to look for export outlets.
 

Their production is still generally behind consumption, however (35).
 

The present installed capacity in Africa is more than adequate to cover
 

the aggregate consumption, but Africa still continues to import sub­

stantial quantities of cement (35). The data in Table 3.18 show that
 

in 1962 African production as a whole utilized only 66 percent of do­

mestic consumption. One encouraging sign is the relatively rapid growth
 

of exports. Kenya and Ethiopia are both apparently exceptions to these
 

trends. In Kenya in 1962 production utilized only 66 percent of capa­

city, imports were practically negligible, and exports high. In Ethio­
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Table 3.17a: Total and per capita cement production for the world, some developing areas, and the U.S.
 

(source: ref. 54,55)
 

Year World Africaa Asiab Latin America United States
 

1953 
 6
 
Total production (10 kg) 177,000 2,878 12,232 10,439 45,001
 

5.9 25.4
% of world production 100.0 1.6 6.9 


Per capita production (kg) not available
 

1960 6
 
6,295 35,463 17,599 56,063
Total production (10 kg) 317,000 


% of world production 100.0 2.0 11.2 5.6 17.7
 
22.8 82.6 309.7
Per capita production (kg) 106.3 24.8 


19646
 64,379
196Total production (106 kg) 410,000 6,544 39,105 22,502 


9.5 5.5 15.7
% of world production 100.0 1.6 

94.9 335.3
Per capita production (kg) 127.3 22.6 23.2 


1968 
 6
 
Total production (10 kg) 506,000 9,590 53,323 29,975 68,792
 

5.9 13.6
% of world production 100.0 1.9 10.5 


Per capita production (kg) 145.27 30.3 28.9 112.3 342.2
 

1970 

Total production (10 

6 
kg) 567,000 10,248 66,811 33,298 67,427
 

% of world production 100.0 1.8 11.8 5.9 11.9
 

Per capita production (kg) 156.1 31.7 34.2 117.7 328.9
 

aExcluding South Africa.
 

bExcluding Japan and the USSR.
 



Table 3.17b: Per capita apparent consumption of cement in Colombia, Ethiopia, Iran, Kenya, Korea, and 

the U.S., for 1963-1970 (source: ref. 54, 55, 61) 

Apparent Per capita 

Production Imports Exports consumption ' apparent 

Country and year kilgr )(kilogrn 

(thousand kilograms) 
 iper person)
 

Colombia 1970 2,774,000 704,000 248,671 3,229,329 153 

1969 2,383,000 351,000 278,185 2,458,815 120 

1968 2,367,000 307,000 328,763 2,345,237 I 118 

1967 2,146,000 202,000 229,955 2,118,045 1 10 

1966 2,107,000 435,000 181,325 2,3609675 127 

1965 2,074,000 703,000 189,136 2,587,864 143 

1964 1,995,000 309,000 185,733 2,118,267 121 

1963 1,838,000 566,000 122,347 2,281,653 135 

804 22,621 152,183 6.1
Ethiopia 1969 174,000 


1968 164,000 1,876 22,692 143,184 6.0
 

1967 138,000 2 ,7 0 9b na na
 

na
1966 89,000 6 ,2 0 4b na na 

1965 73,000 2 8 ,1 2 0b na na I na 

na na na
1964 	 34,000 25 ,0 1 1b 


na
44,000 39,125 na na 


88
 

1963 


Iran 1970 2,575,000 	 54,513 96,991 2,532,522 


22,837 34,353 2,330,484 
 84
1969 2,342,000 


(continued)
 



(Table 3.17b continued)
 

Country and year 


(Iran, cont.) 1968 

1967 

1966 

1965 

1964 

1963 

Kenya 1970 

1969 

1968 

1967 

1966 

1965 

1964 

1963 

Korea 1970 

1969 

1968 

1967 

Production 


2,000,000 


1,517,000 


1 ,538 ,00 0c 


1,417,000 


1,088,000 


787,000 


792,000 


642,000 


544,000 


493,000 


470,000 


484,000 


422,000 


344,000 


5,822,000 


4,828,000 


3,572,000 


2,441,000 


Imports Exports 


(thousand kilograms) 


51,132 


40,000 


16,000 


20,000 


24,000 


23,000 


986 


1,215 


1,265 


834 


611 


175 


1,318 


771 


967 


15,727 


142,000 


467,745 


42,903 


54,593 


92,598 


128,509 


101,410 


63,396 


348,575 


309,041 


239,039 


221,189 


169,534 


199,415 


174,124 


110,607 


450,865 


290,970 


17,500 


5,315 


2,008,229 


1,502,407 


1,461,402 


1,308,491 


1,010,590 


746,604 


444,411 


334,174 


306,226 


272,645 


301,077 


284,760 


249,194 


234,164 


5,372,102 


4,552,757 


3,696,500 


2,903,430 


Apparent Per capita
 
consumption t
consumption
 

(kilograms)
 
per person)
 

74
 

65
 

64
 

53
 

44
 

32
 

41
 

32
 

30
 

27
 

31
 

30
 

27
 

26
 

169
 

146
 

121
 

97
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(Table 3.17b continued) 


Production Imports Exports consumption 

Country and year 


(thousand kilograms) 


(Korea, cont.) 	1966 1,884,000 177,615 24,704 2,033,911 


1965 1,641,000 	 6,069 54,884 1,592,185 


1964 1,243,000 	 28,237 21,273 1,249,514 


1963 	 778,000 274,294 - 1,052,294 


United States 	1970 67,427,000 2,348 144 67,429,204 


1969 69,575,000 1,647 100 69,576,547 


1968 68,792,000 1,239 160 68,793,079 


1967 64,449,000 1,005 167 64,449,838 


1966 67,146,000 1,201 182 67,147,019 


1965 65,078,000 936 127 65,078,809 


1964 64,379,000 618 121 64,379,497 


1963 61,609,000 685 78 61,609,607 


aProduction figures are for twelve months ending September 10 of the year stated.
 

bLime, cement, and other construction materials.
 

cExcluding natural cement.
 

Per capita
 

apparent
 
consumption
 
(iorm
 
per person)
 

70
 

53
 

45
 

39
 

328
 

342
 

342
 

324
 

342
 

334
 

335
 

326
 



Table 3.18: Production, trade, and consumption of cement for Africa's subregions, 1958-1962 (thousand
 

metric tons) (source: ref. 40) 

North West Central East Africa 'Madagascaz Total 

Africa Africa Africa Kenya Ethiopi Total 

Production 1952 2,076 80 240 33 10 291 - 2,687 

1958 3,197 262 390 240 32 1,174 8 5,031 

1960 3,990 320 200 342 28 1,042 18 5,570 

1962 4,106 610 162 342 41 838 17 5,733 

Annual rate of growth (percentage) 7.1 22.5 - 26.3 15.2 11.6 20.7 7.9 

Installed capacityc 5,230 880 735 520 3 6d 1,706 70 8,620 

Production capacity (percent) 79 69 22 66 100 49 24 66
 

Imports 1958 423 1,147 273 8 8 183 80 2,106
 

1960 717 1,624 144 1 35 201 84 2,770
 

1962 	 847 1,369 193 1 (30) 212 104 2,725
 

Exports 	 1958 451 - - 68 - 89 - 540
 

1960 628 	 158 164 792
 

1962 	 (607) - - (233) - 234 - 841
 

Consumptione 	 1958 3,202 1,406 663 175 40 1,260 88 6,619
 

1960 4,129 1,882 344 186 63 1,077 102 7,534
 

1962 4,346 1,979 355 110 71 816 121 7,617
 
aunless otherwise specified, 1952- 1962.
 
bAnnual rate of growth, 1958-1962.
 

CUnless otherwise stated, for 1962.
 

d1961.
 

eConsumption is not necessarily the arithmetic result of the data under production, imports, and exports
 

due to discrepancies in the reporting of annual statistics.
 



pia, on the other hand, production fully utilized the available capacity,
 

imports were high, and exports negligible. Kenya thus appears to need
 

to increase its export industry and Ethiopia its capacity, although a
 

possible solution would be arrangements for regional cooperation and
 

trade between the two countries.
 

Steel production not only is a symbol of participation in modern
 

technology, but is also a kno'-i accelerator of many areas of economic
 

growth. If one considers the first three items and a part of the fourth
 

in Table 3.19 to be primarily building materials, then 45 to 50 percent
 

of the steel consumed in developing regions goes to construction. The
 

growth of steel consumption and especially of production in Asia from
 

1953 to 1965 was particularly high; as a result, in 1965 Asia was only
 

slightly behind Latin America in the share of regional consumption co­

vered by regional production, while Africa was far behind (see Tables
 

3.20 and A3.37). At the same time, however, the first integrated steel 

plants in Iran and Korea were not due for completion until some time 

between 1966 and 1975, while Colombia has been expanding its capacity 

and both Kenya and Ethiopia were at least noted as producing some iron 

and steel products in 1960 (26, 37). It is of further interest to note 

the strong tie between consumption and production in that per capita 

steel consumption in steel-producing developing countries is much higher
 

than in developing countries which do not produce steel (see Table A3.38).
 

The manufacture of wood and wood products is a supply-based indus­

try relying on the extraction and improvement of natural resources.
 

Wood is one of the plentiful resources of most developing regions (see
 

Table 3.21), and virtually all developing countries with the exception
 

of the arid Middle East possess sufficient forest resources to meet all
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Table 3.19: Pattern of consumption of steel products in developing

regionsa (source: ref. 29)
 

Steel product 	 Percent of total
 
steel consumption
 

Reinforcing rods 
 30
 

Light structural sections 
 7
 

Galvanized sheets 
 5
 

Pipes and tubes 
 12
 

Rounds 
 10
 

Wire 
 10
 

Sheets and plates 
 12
 

Tinplate 
 7
 

Miscellaneous - primarily
 
rails 
 7
 

aNo date given, original source is copyright 1963.
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Table 3.20: Steel production and consumption in developing areas,
 

1953-1965 (source: ref. 26)
 

Africa Asia Latin America Total
 

Growth of apparent consumption
 
(compound rate --percent per
 
annum, 1953-1965) 5.45 7.48 7.20 


Growth of local production
 
(compound rate - percent per
 
annum, 1953-1965) 10.03 15.08 12.35 13.55
 

Percentage of regional steel
 
consumption covered by
 
regional production
 

1953 5 23 38 27
 

1960 10 43 56 45
 

1965 9 52 68 53
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Table 3.21: Wood resources in various developed and developing coun­
tries, 1963 (source: ref. 29)
 

Forest area 

Country (thousand 


hectares) 


U. S. 292,721 


France 11,000 


U. K. 1,675 


Guatemala 4,100 


Mexico 39,747 


Nicaragua 6,450 


Brazil 335,100 


Peru 65,300 


Angola 72,000 


Congo 129,141 


Ivory Coast 12,000 


Sierra Leona 2,300 


Uganda 9,167 


Burma 45,274 


Laos 15,000 


Per capita 

forest area 

(hectares) 


1.48 


0.22 


0.03 


0.89 


0.91 


3.80 


4.00 


5.40 


13.80 


7.95 


3.05 


0.99 


1.18 


1.80 


7.40 


Annual harvestable
 
wood per capita


(cubic feeta)
 

222
 

53
 

4
 

133
 

139
 

550
 

600
 

810
 

2,060
 

1,190
 

456
 

144
 

176
 

268
 

1,110
 

aApproximation based on annual harvestable growth of 750 cubic feet per
 
hectare (300 cubic feet per acre) every five years.
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domestic demand in the foreseeable future. Nevertheless, these resour­

ces are remarkably under-utilized as indicated by the figures in Table
 

3.22. Since consumption of wood and wood products generally exceeds
 

production in developing countries, these materials usually are imported
 

from the developed countries which, paradoxically, are relatively poorer
 

in forest resources. Sawmwood in Africa is a case in point, and although
 

production and consumption are more balanced in the case of plywood and
 

veneers, production of these goods in Africa is largely limited to a
 

few countries (see Table A3.39). A partial explanation of this arrange­

ment is that many developing countries export large parts of their annual
 

-;ood harvest in the form of rough logs, which are turned into manufac­

turedi wood products in the developed countries and then returned to the
 

The low share of sawnwood in total roundwood pro­developing nations. 


duction, as shown for Africa in Table A3.40, tends to support this hy-


The wisdom of such an arrangement appears highly questionable.
pothesis. 


The extensive use of imports in the supply of building materials
 

to the construction industry in developing countries has been repeatedly
 

emphasized throughout the above discussion. Some of the obvious disad­

vantages of such reliance on imports include the facts that (1) mate­

rials are costly, (2) large amounts of foreign exchange are used, (3)
 

and (4) mate­consumption levels of building materials tend to be ldi, 


rials may be incompatible with local conditions. Furthermore, large
 

quantities of natural resources are left untapped, and the advantages
 

to be gained from the development of local manufacturing industries,
 

such as providing employment and training, helping in income re-distri­

bution, generating output, and stimulating further industrial and eco­

nomic growth, are lost.
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Table 3.22: Annual wood building materials manufacture in various developed and develnping countries, 1966 (source: ref. 29)
 

a oo Ser Veneer Pl -ood Particle Total wood building materials Pret o od
 
C sheets board harvestable wood
 

(thousands of (cubic meters (cubic feet used in wood
 
(thousands of cubic meters) cubic meters) per capita) per capita) building materials
 

manufacture
 

a
U.S. 85,982 na 13,014 2,079 101,075 0.51 18.0 8.1
 
France 8,243 382 71 494 727 
 9,917 0.20 7.0 13.1
 
U.K. 856 6 na 
 38 288 1,188 0.022 0.7 191.0
Glu t m 6 b c cc
 
Guatemala 164 2 na 60
 c 


182 0.039 1.4 1.05
 

Mexico 1,384 164 
 0.3 69 36 1,653 0.037 1.3 0.94
 
Ni-aragua 128 3 na 
 7 - 138 0.08 2.8 0.51
 
Brazil 6,072 480 
 198 220 9 6,979 0.083 2.9 0.48
 

Perub 224 
 12 - 7 4 247 0.02 0.7 0.86
c
" Angola
 9
Anol.. -- .
 95 0.0W8 0.6 0.03
 

Congod 150 - 40 15 ­ 205 0.013 0.4 0.04
 
Ivory Coast 285 - 3i 8 ­ 328 0.084 2.9 0.64
 

Sierra Leonee 10 ­ - - 10 0.004 0.1 0.97 

Uganda 51 5 ­ 3 - 59 0.008 0.3 0.15
 
Burma 594 15 
 0.1 3 - 612 0.025 0.9 0.32
 
Laos 33 - ­ 33 0.016 0.6 0.05
 

asleepers included in sawnwood.
 

bData is for 1964.
 

cData is for 1965.
 

dDemocratic Republic of Congo.
 

eTwelve months engine June 30, 1966.
 



The establishment of basic building materials manufacture in deve­

will depend on both economic and technical considera­loping countries 

toThe first step in establishing a building materials plant istions. 


The existing building
perform a pre-investment survey and market study. 


skills also must be assessed before the suitability of introducing any
 

building material can be judged, and regional customs and practices re­

lating to building must be considered. In East Africa, for example,
 

ce­building contractors commonly manufacture their own materials (e.g., 


ment blocks) on the site, and the introduction of a building material
 

economically produceable on a small scale would thus be far more likely
 

to win acceptance. The geographic extent of the market is important and
 

depends partly upon the size, weight, and usual required quantity of any
 

given building material and upon the ability of the available transport
 

these goods at reasonable cost (Table A3.41 shows
infrastructure to move 


the level of development of highway transport in the U.S. and some de-


Local, regional, and even international markets
veloping countries). 


should be considered for some materials, or perhaps regional coopera­

tion might be possible in the production of those materials requiring
 

large markets.
 

The capital expenditures necessary to establish various building
 

materials manufacture vary from a very small amount for bricks to se-


This diversity of
veral million dollars for steel (see Table 3.23). 


minimum capital costs and economic scales of production suggests that
 

a developing nation might, for example, establish a moderate to large
 

capacity cement plant while relying on imported steel to supply the ne­

cessary reinforcing rods and mesh; alternatively, it might decide to
 

rely on its production of bricks and wood products for building mate­
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Table 3.23: 
Minimum capital costs and economic scales of production for
 
building materials manufacturit(source: ref. 29)
 

Building material 

(by type of plant) 


Bricks 


Wood
 

Sawnwood 


Plywood 


Softboard 


Hardboard 


Particle board 


Lime
 

Small unmechanized
 
vertical kilm 


Large mechanized 

vertical kiln 


Rotary kiln 


Cement
 

Vertical kiln 


Rotary kiln 


Aluminum 


Steel 


Capital cost 

(dollars per

ton per year) 


Variable 


30 


96 


123 


96 


55 


13.6 


14.6 

to 18.7 


22.8 


to 28.4 


28 


40 to 50 


800 

to 900 


250 


Minimum economic 

plant size 


(tons per year) 


Variable 


Variable 


5,000 


5,000 


5,000 


5,000 


30,000 


30,000 


30,000 


30,000 


100,000 


10,000 


100,000 


Capital cost for
 
minimum economic
 
plant (dollars)
 

Variable
 

Variable
 

500,000
 

600,000
 

500,000
 

275,000
 

410,000
 

440,000
 
to 560,000
 

680,000
 

to 850,000
 

880,000
 

4,000,000
 
to 5,000,000
 

8,000,000
 
to 9,000,000
 

25,000,000
 

aDate of original source is 1968 for bricks and lime and 1963 for all
 
other building materials, and data are from a variety of developed and
 
developing countries.
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rials since these are most readily adaptable to small scale production
 

and require virtually no capital investment. It should also be noted
 

that the existing infrastructure can have considerable influence on the
 

initial capital costs; for example, without available electrical power,
 

a steel mill is forced to provide its own power stations, and for a low
 

to medium volume cement plant, this added cost may make the entire ope­

ration prohibitively expensive.
 

con-
The costs of production are another important set of factors to 


sider in the establishment of building materials manufacture. These
 

costs are directly related to the costs of labor, materials, production
 

supplies, maintenance, and overhead. These factors, in turn, are in­

fluenced by the availability, accessability, and quality of appropriate
 

raw materials, labor, and production supplies in the needed quantities;
 

the type, location, and size of the plant; the labor/capital ratios;
 

the level of technical competence required; and so forth. The adapta­

bility of building materials manufacture to labor-intensive methods,
 

while preserving overall efficiency, is of special concern to develop­

ing nations. One rough indicator of labor/capital ratios for various
 

building materials is the percentage of output accounted for by value
 

added (see Table 2.7). Table 3.24 gives wage levels and proportion of
 

skilled workers to total employment in certain building materials in­

dustries in India. If these figures are relatively typical for deve­

loping countries, it appears that labor costo of production are directly
 

related to the capital costs necessary to establish production. The
 

same can probably also be said about the other operating costs, and
 

the total costs of various materials manufacture (capital plus operat­

ing costs) thus tend to parallel the disparity of capital costs.
 

152
 



Table 3.24: Labor costs and proportions in building materials manufacture in Indiaa (source: ref.29)
 

Building material 


Bricks, tiles, lime 


Plywood 


Asbestos products 


Sawmilling 


Cement pipes 


Secondary nonferrous
 
metal products 


Secondary steel products 


Cement 


Primary nonferrous
 
metal products 


Primary steel products 


aoriginal source is dated 1970.
 

Average daily wage (dollars) Ratio of skilled Weighted labor cost 

Skilled (Ws) Unskilled (W) 
workers to total 
employment (R ) W R 

(dollars) 
+ W (1 -Rs ) 

0.51 0.26 0.284 0.330 

0.71 0.16 0.384 0.372 

0.56 0.325 0.444 0.429 

0.56 0.345 0.412 0.432 

0.86 0.33 0.262 0.469 

0.58 0.35 0.570 0.481 

0.65 0.36 0.480 0.499 

0.76 0.325 0.433 0.514 

0.78 0.375 0.499 0.578 

0.82 0.39 0.529 0.618 



The primary economic benefits to be gained from the development of
 

building materials manufacture, which include increased employment and 

training, improved income distrubution, output generation, and improved 

balance of payments, among others, are of considerable importance. Al­

so of importance are the possible secondary economic effects arising out
 

of the diversity of uses for various building materials. The low capi­

tal and labor costs of wood products, coupled with the possible secon­

dary manufacturing operations (e.g., furniture and match-making), make
 

a natural area of growth for developing countries with underutilized
this 


forest resources. The high capital and labor costs of primary steel pro­

duction are compensated for, in a macroeconomic sense, by the economic
 

benefits resulting from the subsequent secondary manufacturing of the
 

Cement, on the other hand, has virtually no uses out­steel produced. 


side the field of construction, but since it is the universal construc­

tion material, the secondary effects of cement manufacture within the
 

field of construction (e.g., concrete and cement blocks, pipes, and pre­

fabricated panels) are likely to be considerable.
 

As for materials technology in developing countries, efforts are
 

being made to develop cheap, serviceable, adaptable, and easily assemb­

led building materials made of locally available raw materials. This
 

development is currently grouped around two basic approaches, one aimed
 

at the improvement of traditional building materials and methods and a
 

second aimed at the development of new materials and components. In
 

line with the first approach, a large part of building materials re­

search in developing countries is devoted to extending the uses of ce­

ment, improving the properties and performance of concrete, and deve­

loping the uses of plastics in building. Some current research areas 
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include building blocks made of soil cements, lightweight concretes using
 

various agricultural wastes as the aggregate, concrete suitable for tro­

pical climates, reinforcem - for concrete in the form of steel suitable 

to tropical climates or bamboo or other harvestable plants available lo­

cally, impregnation of wood and fiber products to improve their perman­

ancy, and plastics in the form of waterproofing of wood and fiber pa­

nels, plastic pipes, and emulsion paints based on polyvinyl acetate.
 

Where construction activity or needs are of sufficiently large
 

scale, preplanned building systems can offer significant economies of 

both time and money. Developing regions have similar needs in the types
 

of buildings required, and at least for housing, one and two-story con­

struction are most common (see Table A3.42). This prevalence of one
 

and two-story construction around the world has led to widespread in­

terest in the. use of lightweight structural panels, among which the
 

most promising are those made of wood and ferro-cements. In the deve­

lopment of building materials and building systems in emerging countries, 

it is importanL that materials not be limited to those in standard use 

in the industrialized countries; innovative consideration also must be 

given to the use of some of the locally abundant raw materials, such as 

rice straw, bagasse, and bamboo. 

3.4 Maintenance
 

Once construction has been completed the facility's life as a va­

luable asset begins, but operational and maintenance costs remain. A
 

considerable part of construction activity is, in fact) devoted to main­

taining, repairing, altering, or converting existing facilities. The
 

data in Table 2.8 show maintenance and repair as nearly 34 percent of
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all construction activity in a typical Western European country, although
 

In develop­the proportion varies considerably among different sectors. 


ing countries maintenance and repair consists of somewhat less than 14
 

percent of all construction activity; again, the percentages vary among
 

sectors, with maintenance and repair's proportion particularly high in
 

the transport, communications, roads, and other public services sector.
 

While the majority of new construction in developing countries is done
 

by the private sector, the majority of maintenance and repair is done
 

by the public sector. The data for developing countries, however, does
 

not include work in the subsistence sector which is estimated at 10 to
 

30 percent of the total output, much of which would be in maintenance
 

and repair (48).
 

Several factors appear responsible f~r the lighter allocation of
 

construction resources to maintenance and repair in developing than in
 

developed countries. These include the facts that (1) existing facili­

ties are fewer in number and generally newer; (2) lower maintenance
 

standards are usually tolerated; (3) the uncertainty associated with
 

future funding leads to requesting and immediately spending ..
'e maximum
 

amount possible, resulting in overdesigned facilities and a neglect of
 

maintenance; (4) low prestige is associated with maintenance, and ad­

ministrators receive little reward from pursuing efficient maintenance
 

(5) since there is little emphasis on the importance of
policies; and 


maintenance, the major share of scarce manpower, materials, and capital
 

resources goes to new work and the reeidual to maintenance and repair.
 

Building and civil engineering maintenance are quite distinct ope­

rations. Building maintenance, as opposed to new construction of build­

ings, tends to require more manpower and less materials and capital;
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it is a highly labor-intensive operation in both developing and developed
 

countries, although the labor it requires is fairly skilled. In indus­

trialized countries small firms are largely responsible for maintenance
 

and repair work. In developing countries building maintenance is gene­

rally handled by self-employed artisans and thus demands a reasonably
 

large portion of the limited supply of skilled workers. The solution,
 

however, is not to skimp on building maliitenance, but rather to educate
 

clients and train skilled workers so the needed maintenance can and will
 

be performed.
 

The maintenance of civil engineering works in industrialized coun­

tries tends to follow the resource requirements of new construction and
 

is generally a rather mechanized process. This is not the case in de­

veloping countries, however, where civil engineering maintenance is la­

bor-intensive, requires iarge masses of unskilled labor, and necessi­

tates particularly ef *ctive supervision, organization, and management.
 

The limiting fa'tor is thus the availability of suitably trained manage­

ment And supervisory personnel. Whether civil engineering maintenance
 

should be labor- or capital-intensive is subject to question. Some
 

cost figures on various operations in road maintenance suggest that ca­

pital-intensive techniques are cheapest and labor-intensive most costly,
 

with a balanced approach falling in between (see Table A3.43). While
 

these figures and the scarcity of management personnel point toward
 

capitil-intcnsive techniques, the scarcity of capital, foreign exchange,
 

and skilled labor and the abundance of unskilled labor point toward
 

the labor-intensive or balanced approach. It is thus the overall com­

bination of local and project conditions upon which the optimal choice
 

of technology must depend, and the stock of resources must be adjusted
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accordingly.
 

Closely associated with maintenance is the staging of construction,
 

a process whereby a facility is built initially to meet the immediate
 

demands of the user and is then upgraded through reconstruction to meet
 

increased demands. This may result in reduced cost and in more effec­

tive use of resources, and it provides a measure of adaptability to the
 

project in case demand for the facility should change. In addition, the
 

possibility of using labor-intensive technologies in such staged construc­

tion is considerable. For these reasons it is important that construc­

tion technologies suitable for staged construction be identified and
 

considered for use by the developing nations.
 

3.5 Construction Industry's Environment
 

The regulatory environment within which the construction industry
 

operates in developed countries is extensive and includes building and
 

related codes, zoning ordinances, subdivision regulations, planning
 

laws, licensing requirements, environmental regulations, safety legis­

lation, monetary and fiscal policies, tax laws, financial institution
 

operating rules, and wage regulations. Similar regulations are emerging
 

in developing countries and need to be expanded, but this must be done
 

with regard for the local conditions of the particualr country, and re­

gulations must rot simply be transferred intact from the industrialized
 

nations, as has often occurred in the past.
 

Some of these industry regulations have already been discussed in
 

some detail, and in this section attention will focus on building and
 

related codes. In many developed countries these regulations have con­

centrated on setting the materials and methods to be used rather than
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the desired performance characteristics, thus stifling innovaticns and
 

adding to construction costs. In the U.S. and elsewhere efforts are
 

now being made to change these to more performance based codes, but pro­

gress has been slow, and many developing countries have already adopted
 

materials and methods codes. An advantage of this type of code over the
 

performance based one in the early stages of development of the construc­

tion industry is that it requires less in the way of engineering and
 

construction skills on the part of the designer and contractor, although
 

performance codes may be best in the long run.
 

Building codes in the U.S. are highly fragmented and often outdated.
 

By and large each local area has its own particular code, although more
 

states are now beginning to adopt state-wide codes, and regional and
 

national model codes do exist. If an innovation is to achieve widespread
 

use it must thus satisfy the requirements of many codes and be accepted
 

by each separately, and designers and contractors must be familiar with
 

a variety of codes depending upon the range of their operations. Modi­

ficaticn of the codes is dominated by a small group of building code
 

officials and officials of the trade associations in the building mate­

rials industry, thereby leaving out many other legitimately interested
 

people. This is less true of Europe, where the countries are smaller
 

and uniform codes, established and kept up to date by national govern­

mental agencies, are in use in some countries. In the developing coun­

tires such fragmentation is also less likely to be a problem, although
 

where most work is done by expatriates the firm doing the work essen­

tially may bring in its own country's building codes. While the U.S.
 

has no standard procedure for certifying innovations, France, the Bri­

tish Isles, and many other Western European countries have established
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the Agr~ment system whereby a commission of impartial experts test and,
 

if satisfied, certify new materials, iethods, and equipment for use in
 

construction.
 

Developing countries 
can and should consider thece various codes,
 

systems, and p'3ctices and adopt, with the necessary modifications, those
 

features most appropriate to tbe country's local conditions. 
The deve­

lopment of building codes requires considerable technical competence and
 

might best be done through some sort of national governmental agency.
 

Regional co-operation ight also be appropriate for some countries, as
 

might assistance from international agencies and the developed countries.
 

Closely associated with the development of building codes is the
 

standardization of commonly used building materials in terms of dimen­

sions, quality, composition, performance, and methods of manufacture
 

and testing. In the industrialized countries, this has largely been
 

done 
at the national level, although it would be highly useful if some
 

such standards could be established at 
the regional or international
 

level. The standardization of the functional requirements imposed on
 

certain types of buildings and the development of typified or model de­

signs for certain types of buildings might also be useful, both for sim­

plifying the design process and for opening the way to industrializa­

tion of building. 
The developing countries have an opportunity to e­

volve and apply a coherent national system of standards as well as met­

hods of testing and quality control, and international, or at least re­

gional, unification of standardization and standards is also cZ consi­

derable importance and merits consideration.
 

Research, development, and technical information are important in
 

the growth of the construction industry in developing countries. 
While
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institutes and agencies exist in the U.S. for the purpose of establishing
 

standards and methods of testing, there are few such centralized organi­

zations for the performance of research and dissemination of information 

pertaining to construction. Such centralized agencies are much more com­

mon in Europe. It is generally felt that technological innovations in
 

construction materials, processes, and equipment have been occurring at
 

a rapid rate in the U.S., but the research has largely been done by a
 

few individuals who lack a sufficiently broad-based focal point, and
 

the results have not been truly innovative. Research also is needed in
 

the area of managerial and organizational aspects of construction.
 

In developing countries these difficulties are compounded by the
 

youth of the industry. It is thus imperative that the developing coun­

tries establish some sort of centralized agencies or institutes, probably
 

supported by the government, along the lines of those in Europe. The
 

responsibilities of these institutes might include (1) encouraging and
 

helping to support research done by others; (2) performing their own
 

research; (3) collecting, digesting, evaluating, and disseminating in­

formation on what is occurring in other countries and the results of re­

search in the developing country itself; and (4) developing or helping
 

to develop building standards, methods of testing, and perhaps typified
 

designs.
 

As for the research itself, any technical or organizational changes
 

which seem likely to lead to the improvement of industry operations
 

should be investigated in the light of local conditions. This might
 

simply involve the development of new and improved techniques requiring
 

less skilled labor than traditional building and resulting in more ef­

ficient use of already available tools and equipment such as development
 



of processes which can be broken down into simple operations and general
 

rationalization of work on the site. Alternatively, if local conditions
 

in the country and the industry deem it appropriate, greater industria­

lization of construction operations such as off-site prefabrication and
 

iucreased mechanization might be investigated. In the U.S. and other
 

developed countries the acceptance and use of technological innovations
 

by the industry has been slow due to a wide variety of constraining fac­

tors, including lack of a formal certification procedure, limited dif­

fusion of information, tradition, building code and zoning problems,
 

production and marketing difficulties, limited capital investment, re­

sistence of labor, and factors relating to industry structure. Similar
 

constraints may be encountered in the developiLlg countries, and means
 

to alleviate them in both developed and developing countries require
 

further investigation.
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CHAPTER 4
 

MULTI-NATIONAL FIRMS IN CONSTRUCTION
 

Multi-national firms in the construction industry are those firms
 

concerned with planning, consulting, design, construction, or any combi­

nation of these activities on an international level. These firms
 

must be dtstinguished from "multi-national corporations" like Exxon or
 

IBM. Construction firms are predominantly concerned with the export of
 

goods and services to foreign contries; they rarely, if ever, engage in
 

direct investment abroad, an important activity of the "multi-national
 

corporation," and thus can have no short-term adverse effect on the ba­

lance of payments of the home country. In addition, there is no possi­

ble "export of jobs" by this industry, a frequent complaint against "mu­

lti-national corporations," since by working abroad multi-national con­

struction firms actually create jobs for people in their home countries.
 

This chapter begins with a brief overview of the nature and organi­

zation of multi-national firms in construction and the character of
 

their present operations in developing countries, and then considers
 

their potential role and the means of implementing it. The purpose of
 

this chapter is simply to point out some of the pertinent issues related
 

to multi-nationals in construction in developing countries, so the dis­

cussion is rather preliminary and attention focuses primarily on multi­

nationals concerned with actual construction. Since relatively little
 

Much of this chapter is based on research performed by Frederic S.
 

Mishkin, a graduate student in the Economics Department, Massachusetts
 

Institute of Technology, Cambridge, Massachusetts.
 

Some of the larger multi-national contractors in the U.S. include
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research has been done on these firms and data appears rather scarce,
 

contacting some of the multi-national firms, international agencies, and
 

developing countries involved is probably a necessary part of any further
 

study in this area.
 

4.1 	Nature and Organization of Multi-Nationals and Their Role in Con­

struction in Developing Countries
 

The size of the construction market served by multi-national firms
 

in developing countries can only be roughly estimated due to the scar­

city, poor quality, and limited comparability of data. The construction
 

market in the developing market economies of the world around 1967 was
 

about 25 billion dollars, about 6 billion dollars of which-was executed
 

by multi-national construction firms (see Table A4.1). This figure seems
 

reasonably compatible with the data on the size of overseas contracts
 

executed by construction firms of the various industrialized nations,
 

including work undertaken in both developed and developing countries.
 

For example, overseas construction contracts of firms in the U.S. (those
 

in the ENR 400--see ref. [6]), U.K., France, and Italy amounted to about
 

6.6 billion bollars in 1969. Unfortunately, similar figures for various
 

professional services are not available, but they may be expected to be
 

Fluor Corporation, Bechtel, Brown & Root, Inc., The Lummus Company, and
 
The Ralph M. Parsons Company (see ENR 400 [61 for others). Some of the
 
U.S.-based multi-national design firms are Gilbert/Commonwealth Cos.,
 
Sargent and Lundy, Dames and Moore, Charles T. Main, Inc., and Black
 
and Veatch (see ENR 500 [7] for others). British firms include Richard
 
Costain Ltd., George Wimpey, and Taylor Woodrow; French, SPIE-Batignoles
 
and Compagnie de Constructions Internationales; German, Hochtief; Ita­
lian, Impregilo (a permanent consortium of three Italian contractors)
 
and Imprese Astaldi Estero; and Yugoslav, Energoprojekt. The largest
 
consulting engineering firm in Europe is the Swedish Aktieboleget Ver­
tenbyggnudsbyran. The "big five" multi-national construction firms in
 
Japan are Kajima Corporation, Taisei Construction Company, Tajenaka Ko­
muten Company, Ohbayash!-Gumi, and Shimazu. In Taiwan is the Ret-Ser
 
Engineering Agency, a multi-national contractor, and in Korea, Hyundat.
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is largely lacking in the developing
considerable since such expertise 

countries and takes longer to develop than does 
construction capability.
 

Multi-national firms generally engage in projects 
and activities
 

Types of construc­
that are beyond the abilities of the local 

industry. 


tion generally include infrastructural projects, 
such as transport, com­

munications, and utilities, where the client 
is usually the government;
 

and industrial plants, where the client may 
be the government, an inter­

national company headquartered in the U.S. 
or Europe, or a combination
 

Occasionally multi-national
 
of both, but rarely a private local firm. 


firms may also construct hotels and office buildings 
for the interna-


Data in Table A2.10a fur
 
tional firms or housing for the government. 


Korea suggest that multi-national construction 
is about evenly split
 

between civil engineering works and building, 
primarily industrial plant,
 

and this is probably the case in most developing 
countries although the
 

less developed ones may tend to emphasize 
public works.
 

Professional services rendered by multi-nationals 
include feasi­

bility studies, planning, design, supervision 
and management of construc-


Oc­
tion, and economic development planning, again 

for the same clients. 


casionally multi-nationals may do both design 
and construction, although
 

such design-construct firms or even design-construct 
teams encounter
 

some difficulty if the project is financed 
through international sour­

ces, many of which require international competitive 
bidding which ge­

nerally necessitates separate design and construction 
contracts and may
 

require that the design and construction firms 
be separate entities.
 

Such clients, project types, and services are needed by the multi­

nationals since projects must be large in order 
to be profitable. For
 

75 percent of its work
 
example, a U.S. consulting firm which does some 




project size is 400,000 dol­in developing countries claims its average 

lars, with 200,000 dollars required to just break-even; and a 
U.S. de­

sign-construct firm claims its projects in developing countries 
are
 

usually in the multi-million dollar category.
 

Construction multi-nationals in the developing countries have 
grown
 

First, large industrial and pub­in importance for a variety of reasons. 


lic works projects often require highly sophisticated technology 
for
 

their planning, design, and construction, and only the multi-nationals
 

have the requisite skills and expertise. Second, even in projects which
 

itill a

do not require particularly sophisticated technology, there is 


need fcr professional and managerial skills often lacking in local 
entre­

preneurs. Finally, such projects require capital often not locally
 

The international
available, and international sources must be used. 


contractor can help the client get aid from these sources, or perhaps
 

provide supplier's credit, and can provide his own working and 
invest­

ment capital.
 

Competition among multi-national firms in construction is now in­

tense. Immediately after World War II continental Europe and Japan,
 

The U.K.,
with much rebuilding to do, had no need to go abroad for work. 


with its far smaller need for reconstruction, was soon able to return
 

to its former markets, largely the Commonwealth countries. The wider
 

economic base of the U.S. and the growth of U.S. military aid and di­

rect investment overseas gave U.S. firms an edge over their U.K. com-


During the middle to late fifties the Italian, French, Ger­petitors. 


man, and Yugoslav firms in construction entered the overseas market.
 

In 1956 a consortiur, of Italian companies surprised the international
 

Japan en­business world by winning the contract for the Kariba Dam. 
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tered the world construction market more recently, for the demand for
 

construction at home, which was fed first by rebuilding anO then by ra­

pid economic growth, has now subsided.
 

Multi-national construction firms from these and other developed 

countries do large amounts of work in the developing countries. For ex­

ample, U.S. firms in the ENR 400 (6) undertook 4.5 billion dollars of
 

foreign construction work in 1969, while British foreign construction
 

work in 1969 amounted to 233 million pounds (550 million dollars) (4),
 

French to 4.8 billion French francs (900 million dollars), and Italian
 

to 290 million pounds (700 million dollars). Even some developing coun­

tries are entering the field of international constru~ction. Korean
 

firms, for example, executed 56 million dollars worth of construction
 

contracts in 1971 (see Table A2.10b). U.S. firms no longer so completely
 

dominate the industry as they once did, for they have often priced them­

selves out of the market and U.S. military and bilateral aid to develop­

ing countries has been shrinking, thus eliminating some of the U.S. firms'
 

competitive edge.
 

Since much foreign aid from different developed countries tends to
 

be concentrated in particular areas of the developing world, multi-na­

tional firms tend to concentrate their activities in these same regions,
 

one logical connection being the availability of their countries' tied
 

aid. For example, about 70 percent of British overseas construction
 

work in 1969 was situated in the Sterling area, the French have almost
 

complete control of the market for foreign construction services in
 

their former colonies in Africa, and U.S. firms have been very busy in 

Asia, the Far East, and Latin America. Multi-national firms in develop­

ing countries are naturally most competitive in the areas around them.
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Firms in Korca and Taiwan, for example, have been able to underbid ex­

patriate Western firms by 10 to 15 percent on projects in Asia (1).
 

Their competitive advantage arises from lower overall cost of labor and
 

associated services, familiarity with local bureaucracy, regulations,
 

and customs, and excellent knowledge of and training in Western construc­

tion techniques. 

Developed countries tend to specialize in certain types of construc­

tion as well. Multi-nationals in Italy, for example, are known as dam
 

builders, the U.S. firms as nuclear power plant builders, and the Bri­

tish as bridge builders. Europe and Japan are more competitive than the
 

UJ.S. in infrastructure creation, and multi-nationals in the developing
 

cuuntries also tend to coacentrate on basic infrastructure projects.
 

American firms, in fact, have largely withdrawn from competition on ma-


Jor normal infrastructure projects in Soutbeast Asia (1), tending rather
 

to concentrate on highly technical industrial plants and the more sop­

histicated infrastructure. The provibion of professional and managerial
 

services, however, still rests mainly with the m'ilti-nationals of the
 

more developed countries, particularly Western Europe and the U.S.
 

This stiffer competition in the developing regions' construction
 

market in recent years has resulted in the governments of the developed
 

countries supporting their multi-national firms since overseas contracts
 

improve a country's balance of payments. Bilateral agencies and pri­

vate financing groups are giving improved credit terms to the multi­

nationals and the developing countries. Governments are also researching
 

possible projects for their multi-national firms and encouraging cor­

porate cooperation on such projects. Canada, for example, finances 

feasibility studies with 50-year no-interest loans, since the country 
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doing the feasibility study often gets the construction contract. All
 

these factors lower client costs in the developing countries. Profit
 

margins for the multi-nationals, moreover, have been shrinking, due to
 

increased competition. The winning Italian consortium, for example, fi­

gured a 3 percent profit margin in its bid for the Kariba Dam: British
 

and U.S. contractors, on the other hand, had been aiming at 14 percent
 

profit margins on their projects. Stiffer competition has also resulted
 

in a more vibrant multi-national construction industry whose firms are
 

forced to innovate and increase efficiency in order to remain competi­

tive.
 

It is important to look at the nature of the individual firm in
 

multi-national construction in order to understand the character of its
 

operations in developing countries. Thus far, data on major U.S.-based
 

multi-national firms serving as contractors, designers, or a combination
 

of both in the field of construction overseas have been found (see Ta­

bles 4.1 and 4.2). Conclusions which can be drawn from these data should
 

give at least some insight into the general nature of multi-nationals in
 

construction.
 

Multi-national construction is typically undertaken by the largest
 

The data on contractors and contractors who do design is from the ENR
 
400 (6), which represents the 400 largest contractors in the U.S. ranked
 
on the basis of their contract awards (prime contract awv As, share of
 
joint ventures, and subcontracts awarded to company by other prime con­
tractors) for the U.S. and abroad (except in 1963, then ranked only by
 
U.S. awards). The 'ita on designers is from the ENR 500 (7), which re­
presents the 438 to 460 largest design firms in the U.S. (this number
 
arises from the fact that 40 to 62 design-construct firms are included
 
in the ENR 500 each year) ranked on the basis of billings for profes­
sional services related to construction (including fees, reimbursables,
 
staff loans, or temporary staff transfers) for the U.S. and abroad.
 
All foreign work is reported as a lump sum, and thus data on work in
 
ceveloping countries connot be separated from that in developed coun­
tries.
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Table 4.1a: Foreign work done by 400 top U.S. contracting firms
a (source: ref. 6)
 

Firms that do Contractors awarded new foreign contracts
Contract value 

_ Total Also do design workFore in 	 design w_Total f 

(Percent 	 (Percent (Percent of all


Year (Billion (Billion (Percen 
of 400) (Number) those awarded

400) (Number)(Number) ofdollars) 	 of tot) o foreign work)dollars) 	 total 

52.4
132 33.00 63 15.75 33

1973 	 55 6.1 11.1 

9.0 	 125 31.25 71 17.75 39 54.9
 
1972 	 40 3.6 


13.6 130 32.50 65 16.25 33 50.8
1971. 	 36 4.9 

4.0 	 12.3 120 30.00 64 16.00 31 48.4
 
1970 32.4 


31 50.8
4.45 	 13.3 109 27.25 61 15.25
1969 33.4 


95 23.75 68 17.00 34 50.0

1968 	 28.6 3.5 12.2 


48.5
3.7 15.2 111 27.75 66 16.50 32
1967 24.4 


36 53.7
16.9 91 22.75 67 16.75
1966 	 21.9 3.7 


19 3 15.8 82 20.50 61 15.25 39 63.9

1965 


2.1 	 13.0 99 24.75 61 15.25 31 50.8
 
1964 16.1 


32 44.0
b 	 8.0 100 25.00 50 12.50196	 11.2 0.9 

aENR 400. 

bRanked top 400 contractors by domestic volume rather than total. ?-a-h of 400 had ten million dollars
 

or more in contracts in at least one of three years, 1961-1963.
 



Table 4.1b: 
Foreign work done by 40 top U.S. contracting firms a (source: ref.6) 

Contract value 
 Firms that do Contractors awarded new foreign contracts
 

Total Fo 
 dsg wotal ]Also do design workYear (Billion (Billion (Percent (Percent (Percent(Number)((PerenttNumber)l (Nu o awardedf 
dollars) dollars) of total) (Number) of 40) ( of 40) 
 (Number) those 

foreign work)
 

1973 34.6 5.2 
 15.0 24 60.0 19 47.5 15 79.0
 
1972 21r8 2.6 11.9 23 57.5 25 
 62.5 16 
 64.0
 
1971 19.9 4.3 21.6 21 52.5 28 
 70.0 17 
 60.7
 
1970. 17.5 
 3.6 20.6 24 60.0 24 60.0 
 19 79.2
 
1969 18.6 4.1 
 22.0 26 65.0 27 67.5 22 81.5
 
1918 15.6 3.0 
 19.2 24 60.0 25 62.5 19 76.0
 
1967 13.3 3.0 
 22.6 24 60.0 27 67.5 19 
 70.4
 
1966 il.2 
 3.2 28.6 26 65.0 31 
 77.5 
 21 67.7
 
1965 9.3 
 2.2 23.7 27 67.5 27 
 67.5 
 20 74.1
 
1964 7.7 
 1.9 24.7 25 62.5 
 26 65.0 17 
 65.4
 
1963b 4.2 0.6 14.3 21 52.5 19 47.5 12 
 63.2
 

aTop 10 percent of ENR 400. 

bSee footsanote b, Table 4.1a. 



top U.S. contractors comparedTable 4.1c: Foreign work done by 40 
from Tables 4.1a, 4.1b)contractors (source: calculated 

Contract value of 40 top con-

tractors as a percentage of 
Number of 40 top 

contractors that do 

Year the contract value 
of the 400 

design as a percentage 
of number of 400 

Totalthat do design 

18.1
1973 62.9 85.2 


18.4
1972 54.5 72.2 


16.1
1971 55.2 87.7 


20.0
1970 54.0 90.0 


23.8
1969 55.6 92.1 


25.2
85.7
1968 54.5 


21.6
81.0
1967 54.5 


28.5
86.4
1966 51.1 


32.9
73.3
1965 48.9 


25.2
90.4
1964 47.8 


21.0
66.6
1963 37.5 


to foreign work done by 400 top U.S. 

Number of top 40 contractors awarded
 

new foreigD contracts as a percentage
 

of the number of the 400 awarded new
 
foreign contracts
 

Total Also do design work
 

45.4
30.1 


41.0
35.2 


51.5
43.0 


61.2
37.5 


70.9
44.2 


55.8
36.7 


59.3
40.9 


58.3
46.2 


51.2
44.2 


54.8
42.6 


54.5
38.0 




Table 4.1d: Distribution of the total and foreign volumes of construction done by the 400 top U.S.
 
contractorsa among various types of contractors (percent of the 400's total or foreign volume of new
 
contract awards) (source: ref. 6)
 

Total volume Foreign volume 

Year Industrial Diversified General builders Industrial Diversified General builders 
constructors 
contrutor 

contractorsb and heavy and constructors contractorsb and heavy and 

1973 


1972 

1971 

1970 

1969 

1968 

1967 


1966 


1965 


1964 

aENR 400.
 

bDo both heavy 

highway contractors_constuctor 
 highway contractors
 

39 32 29 64 28 8
 

33 36 31 57 32 11
 

21 39 40 37 47 16
 

15 43 42 na na na
 

19 43 38 53 42 5
 

15 47 38 34 60 6
 

14 49 37 24 66 10
 

20 42 38 40 48 12
 

na na na na na na
 
cI 

38 50 12 25 69 6 

and building construction. 

Category of industrial constructors includes all building contractors, which in the case of foreign 
work are largely industrial constructors but in the case of total work are more split between indus­
trial constructors and general builders with a somewhat larger share going to the latter.
 



Table 4.1e: Foreign work as a percentage 
of total work and numer 01
 

contractors whose foreign work 
constitutes 50 percent or more 

of their
 

total work, among the 400 largest 
U.S. contractors and the 40 

largest
 

ref. 6)
U.S. contractors (source: 


Contractors whose foreign
 

work constitutes 50%
 a percentage
Foreign work as 

or more of total work
 

(% of those
Year 

Median (Number) awarded new aMinimum Maximum 

forei n contracts ) 

Top 400b 

15.9
10
19.6
100.0
0.3
1973 


15.4
10
16.3
86.0
0.2
1971 


14.8
9
16.9
82.3
0.2
1969 


24.2
16
16.8
1.0 100.0
1967 


18.0
11
25.0
c 92.5
1965 


18.4
 
1963d 0.3 90.9 18.4 9 


Top 40 
e
 

21A1
4
96.6 29.8
2.6
1973 


21.4
6
16.9
86.0
1.1
1971 


22.2
6
26.7
82.3
5.
1969 


8
4.8 83,3 27.6 29.6
 

1967 


22.2
 
1965 c 80.7 32.1 6 


15.8
 
1963d 2.5 85.2 22.8 3 


and 4.1b for number of contractors awarded new
aSee Tables 4.la 

foreign contracts.
 

bENR 400.
 

c0.004.
 

dSee footnote b, Table 4.1a.
 

eTop ten percent of the ENR 400.
 

174
 



Table 4.2a: Architectural and engineering firms which work abroad in the ENR 500 (source: 
ref. 7)
 

Billings Firms with foreign Firms which handle 

Year Total 
(Million 
dollars) 

Toa oe-nTotal 
Foren 

(Million (Percent 
dollars) of total) 

number of 
firms 

billings 

(Nb (Percent 
umer of total) 

foreign work 

(Nb) (Percent 
of total) 

1973 2600 250 9.6 445 189 42.4 221 49.7 
1972 2230 223 10.0 438 161 36.7 280 63.9 
1971 2048 195 9.5 449 160 35.6 283 63.0 
1970 1869 170.3 9.1 442 164 37.1 280 63.3 
1969 1696.5 154.7 9.1 460 160 34.7 291 63.3 
1968 1487.6 130 8.7 456 149 32.6 283 62.1 
1967 1281.0 na na 453 na na 280 61.8 
1966 1102.5 na na 455 na na 276 60.7 
1965 955.0 na na 454 na na 279 61.5 
1964 728 na na 456 na na 140 30.7 



Table 4.2b: Architectural and engineering firms which handle foreign
 
work in the top ten percent of the ENR 500 (source: ref. 7)
 

Total number of firms Firms which handle foreign wozk 
Year in top ten percent of 

ENR 500 (Number) (Percent of total) 

1973 45 40 88.9 

1972 44 42 95.5 

1971 45 43 95.6 

1970 44 44 100.0 

1969 46 46 100.0 

1968 46 46 100.0 

1967 45 44 97.8 

1966 46 41 89.1 

1965 45 45 100.0 

1964 46 34 73.9 
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Table 
4.2c: Number of firms which handle foreign work in the top ten
 
percent of the ENR 500 as a percentage of the number of firms which
 
handle foreign work in the whole of the ENR 500 (source: calculated
 
from Tables 4.2a and 4.2b)
 

Year Percent
 

1973 18.1
 

1972 15.0
 

1971 15.2
 

1970 15.7
 

1969 15.8
 

1968 16.2
 

1967 15.7
 

1966 14.9
 

1965 16.1
 

1964 24.2
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Table 4.2d: Diversification in the architectural and engineering firms in the ENR 500 and in those in the ENR 500 which handle
 

foreign work (source: ref. 7) 

Type of design firm 1973 1972 1971 1970 1969 1968 1967 1966 1965 1964 

Architect/engineers and engineer/ 
architects 

Total - number 216 197 198 218 215 210 205 192 190 3 1 9b 

- percent of all firms 
in the ENR 500a 48.5 45.0 44.1 49.3 46.7 46.1 45.3 42.2 41.9 70.0 

Foreign ­ number 

- percent of all firms 
handling fureign worka 

Foreign as percentage of total 

110 

49.8 

50.9 

129 

46.1 

65.5 

133 

47.0 

67.2 

134 

47.9 

61.5 

143 

49.1 

66,5 

131 

46.3 

62.4 

122 

43.6 

59.5 

127 

46.0 

66.1 

119 

42.6 

62.6 

na 

na 

na 

Consulting engineers 

Total - number 177 188 190 166 186 178 180 179 178 137 

- percent of all firms 

in the ENR 5 00 a 

Foreign - number 

39.8 

89 

42.9 

112 

42.3 

116 

37.6 

109 

40.4 

116 

39.0 

ill 

39.7 

117 

39.3 

106 

39.2 

114 

30.0 

na 

- percent of all firms 
handling foreign worka 

Foreign as percentage of total 

40.3 

50.3 

40.0 

59.6 

41.0 

61.0 

38.9 

65.7 

39.9 

62.4 

39.2 

62.4 

41.8 

65.0 

38.4 

59.2 

40.9 

64.0 

na 

na 

Architects 

Total - number 52 53 61 58 59 68 68 84 86 b 

- percent of all firms 
in the ENR 50 0 a 

Foreign - number 

11.7 

22 

12 1 

39 

13.6 

34 

13.1 

37 

12.8 

32 

14.9 

41 

15.0 

41 

18.5 

43 

18.9 

46 

b 
-

na 

- percent of all firms 
handling foreign worka 

Foreign as percentage of total 

9.9 

42.3 

13.9 

73.6 

12.0 

57.4 

13.2 

63.8 

11.0 

54.2 

14.5 

60.3 

14.6 

60.3 

15.6 

51.2 

16.5 

53.5 

na 

na 

asee Table 4.2a for total number of firms in ENR 500 and number of those who handle foreign work. 

bArchitects are included with architect/engineers and engineer/architects. 



rable 4.2e: Diversification in the architectural and engineering firms in the top ten percent of the ENR 500 and in
 

those which handle foreign work in the top ten percent of the ENR 500 (source: 


Type of design firm 1973 1972 1971 1970 


Architect/engineers and enLineer/
 
architects
 

Total - number 31 30 32 29 

- percent of all firms in top 

10% of ENR 5 0 0 a 68.9 68.2 71.1 65.9 

Foreign - number 26 28 30 29 

- percent of all firms handling 
foreign work in top 10% of 
ENR 50 0 a 65.0 66.7 69.7 65.9 

Foreign as percent of total 84 93 94 100 

Consulting engineers 

Total - number 14 14 13 15 

- percent of all firms in 

top 10% of ENR 5 0 0a 31.1 31.8 28.9 34.1 

Foreign- number 14 14 13 15 

- percent of all firms handling 
foreign work in top 10% of 

ENR 5 0 0 a 35.0 33.3 30.3 34.1 

Foreign as a percent of total 100 100 100 100 

Architects 

Total - number 0 0 0 0 

- percent of all firms in 
top 10% of ENR 5 0 0 a 0 0 0 0 

Foreign - number 0 0 0 0 

- percent of all firms handling 
foreign work in top 10% of 

ENR500a 0 0 0 0 

Foreign as a percent of total 

ref. 7)
 

1969 


29 


63.0 


29 


63.0 


100 


16 


34.8 


16 


34.8 


100 


1 


2.2 


1 


2.2 


100 


1968 


23 


50.0 


23 


50.0 


100 


19 


41.3 


19 


41.3 


100 


4 


8.7 


4 


8.7 


100 


1967 


24 


53.3 


23 


52.3 


96 


19 


42.2 


19 


43.2 


100 


2 


4.4 


2 


4.5 


100 


1966 1965 

27 

58.7 

23 

28 

62.2 

28 

56.1 

75 

62.2 

100 

17 

37.0 

16 

17 

37.8 

17 

39.0 

94 

37.8 

100 

2 

4.3 

2 

0 

0 

0 

4.9 

100 

0 

-

aSee Table 4.2b for total number of firms in the top 10 percent of the ENR 500 and number of those who handle foreign work.
 



Table 4.2f: Comparison of diversification in the architectural and engineering firms in the top ten
percent of the ENR 500 with that in the firms in the whole of the ENR 500 (source: calculated from
 
Tables 4.2d and 4.2e)
 

Total number of firms--top 10% as 

Year 

iNumber of firms which handle foreign work--top

a percentage of the ENR 500 
 j
10% as a percentage of the ENR 500
 

Architect/engineers Consulting Architectsi 
 Architect/engineers Consulting Architects

and engineer/architects 
engineers land engineer/architects engineers
 

1973 14.4 
 7.9 0 23.6 15.7 0
 

1972 15.2 7.4 0 
 21.7 12.5 0
 

1971 16.2 6.8 
 0 21.8 12.1 0
 

o 1970 13.3 9.0 
 0 21.6 13.8 0
 

1969 13.5 
 8.6 1.7 20.3 13.8 3.1
 

1968 11.0 10.7 
 5.9 17.6 17.1 9.8
 

1967 11.7 10.6 2.9 18.9 16.2 4.9
 

1966 14.1 
 9.5 2.4 18.1 15.1 4.7
 

1965 14.7 
 9.6 0 23.5 14.9 0
 



Total and foreign billings of the architectural and engi-
Table 4.2g: 


neering firms in the ENR 500, by type of design 
firm (source: ref. 7)
 

Type of design firm 


Architect/engineers and engineer/
 
architects
 

All billings
 
- million dollars 

- percent of total billings
 

of ENR 500a 


Foreign billings 
- million dollars 
- percent of total foreign 

billings of ENR 500a 


Foreign billings as percent
 
of all billings 


Consulting engineers
 

All billings
 
- million dollars 

- percent of total billings
 

of ENR 500a 


Foreign billings
 
- million dollars 

- percent of total foreign
 

billings of ENR 500a 


Foreign billings as percent
 
of all billings 


Architects
 

All billings
 
- million dollars 

- percent of total billings
 

a
of ENR 500


Foreign billings 
- million dollars 
- percent of total foreign 

billings of ENR 500a 


Foreign billings as percent
 
of all billings 


1972 


1300 


58.3 


9b
117 .


52.9 


9.1 


779 


34.9 


100.6 


45.1 


12.9 


151 


6.8 


b
 
4.5 


2.0 


3.0 


1971 


1200 


58.5 


1 11.b 


57.0 


9.3 


687 


33.5 


81.4 


41.7 


11.8 


161 


8.1 


2.5 


1.3 


1.5 


1970 


1100 


58.9 


b
 
98.6 


57.9 


9.0 


604 


32.3 


69.6 


40.9 


11.5 


165 


8.8 


2.1 


1.2 


1.3 


1969
 

929.5
 

54.8
 

94.6
 

61.2
 

10.2
 

613.7
 

36.2
 

58.5
 

37.8
 

9.5
 

153.3
 

9.0
 

1.5
 

1.0
 

1.0
 

aSee Table 4.2a for total and foreign billings of firms in the ENR 500.
 

bThese figures are estimated from information given in text of source.
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firms in the field in the developed countries. Among the 400 largest
 

contractors in the U.S. about 16 percent of them are awarded new foreign
 

contracts in any one year; for the top 40 contractors this figure is 63
 

The top 10 percent of the ENR 400
 percent (see Tables 4.1a and 4.1b). 


contractors thus account for 40 percent of the contractors in 
the ENR
 

400 winning foreign contracts and 83 percent of the foreign 
work awarded
 

The degree of concen­to contractors in the ENR 400 (see Table 4.1c). 


tration is even greater in foreign than in domestic work, for 
these
 

same 40 firms account for only 55 percent of the total awards 
to the
 

400 top contractors (see Table 4.1c).
 

Similar comments can be made about the design firms in the 
ENR 500.
 

Some 60 percent of these firms handle foreign work, while 95 
percent of
 

(see Tables 4.2a and 4.2b).
the top 10 percent of these firms do so 


The top 10 percent of the design firms in the ENR 500 thus 
account for
 

better than 16 percent of the designers in the ENR 500 handling 
foreign
 

work (see Table 4.2c). It is not surprising that more of the large de­

sign firms than construction firms work abroad considering 
that there is
 

generally not only a greater need for them but also less risk 
and dif-


Size also appears much less significant for desig­ficulties involved. 


ners than for contractors.
 

These findings are not unexpected, for in o'nrseas work larger
 

firms have important advantages over their smaller competitors. 
The
 

enormous scale of the public works projects and the technical 
sophis­

tication of the industrial plants necessitate the use of large firms
 

for design and construction since only these firms can draw on 
the large
 

quantities of financial, managerial, and technical resources 
required
 

Larger firms are also better equipped to handle the
for such projects. 
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greater risks inherent in foreign projects. Information flows from for­

eign construction markets are harder to establish than are flows from
 

domestic markets, and the larger firm can afford the extra expense needed
 

to establish a world-wide communications system, while the greater com­

mercial intelligence of the larger firm enables it to find sufficient
 

foreign work. Finally, the larger company generally has more experience
 

and more varied expertise and is thus better equipped to handle unfami­

liar conditions. 

Diversification of services performed by a single firm is another
 

It has been be­characteristic of multi-national construction firms. 


con­coming increasingly common for contractors to do design as well as 


struction on either the same or separate projects; more than 30 percent
 

of the contractors in the ENR 400 have been doing design in recent years
 

(see Table 4.1a). This figure is more than 50 percent among the firms
 

in the ENR 400 doing foreign work, and has been for a decade (see Table
 

4.1a). Part of this tendency to diversify must be attributed to size,
 

however, since 60 percent of the top 10 percent of the ENR 400 contrac­

tors have done design for the past ten years; 71 percent of the contrac­

tors in this group winning foreign contracts have done the same (see
 

Table 4.1b). It seems the flexibility added by a contractor's doing de­

sign as well as construction is important in the multi-national construc­

tion market.
 

Diversification of services seems less important for the multi­

national design firms than for the multi-national contractors. Archi­

tect-engineers account for about 47 percent of the design firms in the
 

ENR 500, consulting engineers for 40 percent, and architects for 13
 

percent; the corresponding figures for the top 10 percent of these de­
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sign firms in recent years are 67, 32, and I percent (see Tables 4.2d
 

and 4.2e). Diversification and size are thus distinctly correlated (see
 

also Table 4.2f). These figures for the multi-national design firms
 

are very similar, although there is some tendency for the multi-natio­

nals to be more diversified in that about 63 percent of the architect­

engineers, 61 percent of the consulting engineers, and 57 percent of
 

the architects in the ENP 500 handle foreign work (see Tables 4.2d and
 

4.2e). Data on billings give a slightly different picture in that about
 

9 percent of all architect-engineers', 12 percent of all consulting en­

gineers', and 2 percent of all architects' total billings are for for­

eign work (see Table 4.2g). The architect-engineer's advantage in over­

seas work is flexibility, while the consulting engineer's is the fact
 

that much of the work is public works or industrial plant construction
 

Size seems
with considerable need for engineers but less for architects. 


particularly important in the case of the less diversified design firms
 

in that nearly all architects and consulting engineers in the top 10
 

percent of the ENR 500 design firms are multi-nationals (see Table 4.2e).
 

The extent of diversification among types of construction is 
ano-


The data
ther feature of multi-nationals which should be considered. 


in Table 4.1d show that industrial constructors and diversified contrac­

tors take a much more active role in foreign work than do general buil­

ders and heavy and highway contractors in the U.S., and further suggest
 

that multi-national contractors tend to be less specialized than the
 

average contractor. Industrial constructors may be considered fairly
 

specialized, however, and firms building highly technical and indivi­

dualized industrial plants may do so only for one industry, often under
 

a design-construct contract. Diversified contractors might be considered
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somewhat less specialized, although They largely concentrate on infra­

structural projects and build only a few industrial or other projects
 

overseas. Some companies may also specialize in particular areas of
 

civil engineering, like Impregilo in Italy which concentrates on dam
 

construction.
 

As was mentionrd above, developed countries tend toward some spe­

cialization among types of construction, a fact which is apparent for
 

the U.S. in the data in Table 4.1d. In the last ten years in this coun­

try there has been an almost complete reversal in the roles of industrial
 

constructors and diversified contractors both in total and particularly
 

in foreign sales, with industrial constructors now having the leading
 

role.
 

Foreign contract awards account for anywhere from less than I per­

cent to 100 percent of an ENR 400 multi-national contractor's total
 

awards with a median figure of about 19 percent (see Table 4.1e). Some­

what less than a fifth of the multi-national contractors in the ENR 400
 

receive more than half of their revenue from foreign contracts (see Ta­

ble 4.1e). The multi-national contractor thus typically concentrates
 

most of its attention on domestic work with a relatively small share
 

devoted to overseas work. This appears somewhat less true among the
 

larger multi-nationals in that the median figure for foreign contracts
 

as a share of total contracts for the multi-national contractors among
 

rhe top 40 in the ENR 400 is somewhat higher, around 26 percent, while
 

some 22 percent of them receive more than half of their revenue from
 

foreign contracts (see Table 4.1e). Even this is a rather small per­

centage, however, and this whole issue may have significant implications
 

on the behavior of multi-nationals in construction in developing count­
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ries.
 

Firms in the construction industry, particularly 
in the U.S., have
 

This
 
long been characterized as having an easy entry/easy 

exit nature. 


has to some extent been transferred to the multi-national
characteristic 

a country to do a particular pro­firms 	in that a firm typically enters 


does the job, and then leaves taking its equipment 
and personnel.


ject, 

A temporary office may be set up in the country, 
but it will remain open 

only so long as the company is working there, and 
much of the work may 

It is becoming increasingly commonthe home country.
be sent back tc 


for multi-nationals in construction to set up permanent 
offices or sub­

sidiaries abroad, but these are primarily in the developed 
countries.
 

The tougher competition, which makes closer contact 
with potential cli­

ents important in procuring work, and the increasing 
demand for construc­

tion and its related services in the developing 
countries are helping
 

to encourage the multi-nationals to set up more 
permanent offices and
 

Such trends have important
even subsidiaries in these areas, however. 


positive implications for multi-nationals' operations in developing
 

countries; they are even more promising if the staff 
positions in over­

far as possible with local
 seas offices and subsidiaries are filled as 


personnel and the major portion of the work is done 
there rather than
 

being returned to the home country (a consulting 
firm interviewed (10)
 

a part of its success to practices along these lines.)
attributed at least 


Joint venturing and subcontracting are two other 
practices of mul-


Joint venturing

ti-national firms that require a brief discussion. 


among multi-national firms on an international scale 
is quite common
 

Joint ven­
and is most ofLen done for financial or technical 

reasons. 


turing with local firms in the developing countries 
is less common,
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partly because many multi-nationals feel the locals are not sufficiently
 

financially and technically competent, and they do not want to give away
 

"trade secrets" and help create local entrepreneurial talent which one
 

day may compete with them, and partly because in many developing areas
 

there are few competent locals with which to joint venture. Joint ven­

turing may be done because it is required, or at least preferred, by the
 

government (e.g., in Brazil it is required), or because the multi-na­

tional finds it beneficial to do so because of the local's familiarity
 

with the bureaucracy, rules, regulations, labor supply, construction
 

conditions, and so forth. 

Subcontracting a portion of the job to other multi-nationals or to
 

local firms is also practiced. Subcontracting to local firms is pre­

ferred over joint venturing with locals by many multi-nationals because
 

this leaves the multi-national in charge. Both joint venturing and sub­

contracting are important in the development of local industry and will
 

be discussed further below.
 

It is useful to briefly consider the economic theory underlying the
 

multi-national construction industry and some of its implications on
 

the nature of multi-nationals' operations in developing countries. The
 

multi-national construction industry fits neatly into the theory of in­

ternational trade, for it is engaged in the expof:t of goods and services.
 

More specifically, it exports its professional, managerial, and tech­

nological skills and expertise as well as equipement and materials for 

which it is paid foreiga exchange; such activities are clearly benefi­

cial to the balance of payments at home. The problems of the multi-na­

tional construction industry are similar to those of any export industry, 

including, for example, foreign competition and restrictions on exports 
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local regulations which prohibit the use of multi-national 
firms
 

such as 


services or government visa and joint venturing 
regulations which res­

trict their operations. 

Why one country becomes a dam builder and another a constructor of 

nuclear power plants in the developing countries 
is a question of the
 

The Heckscher-Ohlin model (2) takes
 movements of international trade. 


the view that differing factor proportions 
in areas of the world cause
 

the flow of trade. A capital-abundant, labor-scarce country, 
for exam­

ple, would export capital-intensive products 
and import labor-intensive
 

a capi­which shows that the U.S., 
ones. The Leontief paradox (2, 9), 


tal-abundant country, is exporting labor-intensive 
goods and services
 

and importing capital-intensive products, 
throws doubt upon the Heckscher-


This theory also cannot ade-

Ohlin theory and its assumptions, however. 


quately explain the multi-national construction 
Industry which exports
 

labor-intensive services to labor-abundant developing countries.
 

(3),

An alternative view of 	international trade, 

that of Linder 


seems somewhat more appropriate. Here the precondition for a non-pri­

export is the presence of home de­mary good or service to emerge as an 


mand, for entrepreneurs react only to profit opportunities of which they
 

The Lin­
are aware and they are usually first aware 

of domestic needs. 


der argument further rests on the assumption 
that the production func­

tions of goods demanded at home become the 
relatively most advantageous
 

effects and the directing of re­
ones because of the learning-by-doing 

search and development 	into these areas; it is such comparative advan­

a good or service that 	enables the 
tage in the production 	 function of 

An export industry thus first starts producing country to export it. 


for the home market, develops knowledge 
and expertise in the field
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which gives it advantages over its competitors abroad, and then proceeds
 

to export its product.
 

A case in point in the multi-national construction industry is the
 

emergence of Italian leadership in the dam building field. There has
 

been a large demand for dams and hydroelectric plants in Italy, as evi­

denced by its 1500 dams and hydroelectric power stations, because of the
 

shortage of fossil fuels but relative abundance of water power in the
 

Alps. Italian contractors thus gained much expertise in building dams
 

under difficult conditions Ld were able to become the most experienced
 

and efficient builders in this field. Further, the Italians pioneered
 

the use of concrete, which has become the prime construction material
 

for dams, and the learning-by-doing effects of using this material also
 

strengthened their superiority in dam construction. When dam produc­

tion then slowed in Italy, it was natural for the dam builder to export
 

his superior skills and technology.
 

The Linder analysis of international trade in the multi-national
 

construction industry has some potentially important implications in
 

considering the role of multi-nationals in economic development in de­

veloping countries. A good is first produced in the home country in
 

response to local conditions, and the expertise thus developed results
 

in a comparative advantage in the production function for the product.
 

The production process (e.g., technological and managerial aspects) is
 

thus attuned to the conditions such as factor proportions in the home
 

country, and alteration of the process in order to adapt it to local
 

conditions may be difficult, costly, and result in loss of the compara­

tive advantage. Foreign sales, moreover, are only a relatively small
 

portion of the total sales in most multi-national firms in constructio,
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4.2 

and efforts to adapt the process to developing 
country conditions may
 

The extent to which this actually appears
 not be considered worthwhile. 


to be the case in multi-national construction 
will be considered in the
 

next section.
 

The Nature of Multi-Nationals' Operations 
in Developing Countries
 

Multi-national firms in construction in 
the developing countries
 

are primarily involved with the planning, 
design, and construction pha-


Their involvement with planning and
 ses of the construction process. 


design is predominantly in the form 
of manpower; in construction it is
 

-rnd labor--and of capital-­
the form both of manpower--managementin 

This section briefly considers how 
multi-na­

equipment.
materials and 


they behave as they do.
matters and why
tionals operate in these 


design phases of the construction process have
 
The planning and 

but the needed man­
capital and manpower requirements,

relatively small 

power comes from a well-educated, 
experienced cadge of professionals
 

with certain highly technical capabilities. 
Multi-national consulting
 

and design firms play a major role 
in the execution of these activities
 

in developing countries, for local 
capabilities are often under- or
 

undeveloped.
 

Multi-nationals may joint venture 
with local professional firms
 

seems advantageous to do so.
 
if competent ones are available and 

it 


Some developing countries, particularly 
those with greater construction
 

expertise like Latin America, require 
or at least prefer joint ventur­

ing, which results in more work being 
done in the developing country
 

to and participation in the activities
 and therefore greater exposure 


by local people. Some explicit training may even occur 
which could be
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helpful to the locally educated engineers and architects primarily lack­

ing on-the-job experience. It can also be a useful source of training
 

for those with more limited skill requirements such as the more techni­

cal help like draftsmen, surveyors, and clerical workers. Some U.S.
 

firms (10) reported that occasionally they bring local professionals
 

to the home office to expose them to U.S. practices, largely in on-the­

job training situations with additional formal education. This may al­

so occur when the government is the client and has professionals on its
 

staff even though there is no explicit joint venture.
 

Some multi-nationals may subcontract to local firms, allowing the
 

local to perform some collection and analysis of data or a small part
 

of the design, under the multi-national's supervision. The share of
 

work done in the developing country and the potential involvement and
 

training of locals are naturally less in this situation, although they
 

are greater than if the multi-national does the whole job itself or in
 

conjunction with other multi-nationals. Some developing countries re­

quire or provide incentives to encourage involvement of local profes­

sionals or some amount of training; this may help the education and in­

volvement situation and may also encourage jotnt venturing with and
 

subcontracting to locals.
 

A primary disadvantage of bringing in multi-nationals at the plann­

ing and design stage is that they may be insensitive to local conditions.
 

As emphasized in Section 3.2, planning and design play major roles in
 

the choice of technology, largely determining the resource mix and
 

techniques used in the construction phase. A second disadvantage is
 

that employing multi-nationals may tend to discourage development of
 

local expertise in the field, because when the less industrialized
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countries come to rely on multi-nationals to do the work, local pro­

fessionals may not be able to findositions worthy of their abilities.
 

This latter argument is similar to that which maintains that the mul­

ti-nationals are hesitant to joint venture and train locals for fear
 

they will provide competition. While this may be true in the long run,
 

in the short run multi-national and local professionals are really in
 

two separate markets, and neither will be likely to deprive the other
 

of work.
 

The construction phase of the construction process places heavy de­

mands on both manpower and capital. This phase naturally requires
 

greater involvement with the local industry because it would be impos­

sible to bring in all the manpower needed to do the actual construction.
 

Joint venturing with local contractors seems somewhat riskier than with
 

local professionals, but the potential advantages to the multi-national
 

also seem greater. Subcontracting of less specialized tasks such as
 

earthmoving to locals is common, although in some countries local con­

tractors may have a core of well-trained management staff and may be
 

able to handle more complex tasks. At the extreme is a multi-national
 

professional or contractor subcontracting all the constrtiction to lo­

cal contractors while it manages the overall construction process from
 

start to finish, although the handling of local labor is generally left
 

to the local firms. 

The chance of explicit training of and assistance to managers seems 

to be somewhat less in joint ventures and subcontracts in construction,
 

to the home office
and no multi-national reported bringing contractors 


to observe U.S. practices. This is probably a less serious omission
 

than in the case of professionals, however, since Just working with the
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multi-nationals results in some 
acquisition of experience) contact 

with
 

new management and construction 
techniques, and encouragement 

of entre-


Even in the case of a mul­
preneurship on the part of local 

contractors. 


ti-national contractor working 
alone or in conjunction with other 

multi­

nationals, some experience may 
be passed on to local firms 

since assis­

tance will probably be needed 
in the training of the local 

labor force
 

Again, deve­
which will undoubtedly be used 

in the construction itself. 


loping countries may require 
contractor involvement or training 

at the
 

managerial level or may offer 
incentives to encourage such 

responsive­

tiess. 

The multi-national contractor's 
fear of future competition 

from lo­

cal firms seems more justified 
in the case of construction, 

for as men­

tioned above some local contractors, 
particularly in Latin America 

and
 

are beginning to compete 
with multi-nationals for 

the simpler
 

the Far East, 


The result is that the
 

infrastructural projects on 
a regional level. 


multi-nationals from developed 
countries will either have 

to become more
 

competitive or turn their attention 
to larger, more technically 

sophis­

construc­
ticated projects and to providing 

professional services such 
as 


tion management.
 

As a general rule multi-national 
contractors try to employ a 

mini-


The developing coun­

mum number of foreigners in 
order to reduce costs. 


tries may also heve restrictions 
that require, or incentives 

that encou­

rage (1) the use of locals 
if they are available, (2) 

the use of person­

nel only from the multi-national's 
home office, (3) limitations 

on the 

or (4) limitations on 
number of foreigners the contractor may bring in, 


Multi-national con­
the types (work category) of 

foreigners who enter. 


tractors generally rely on 
foreigners for management because 

management
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capabilities in the developing countries are often under- or undeveloped,
 

and because it is this managerial, organizational, and technical exper­

tise that the developing country particularly seeks. Positions above
 

and including supervisory personnel--superintendents, senior members 

of administrative staff, supervisors of maintenance workshops, and site
 

foremen--are thus often held by foreigners although they may have lo­

cal assistants. Clerical workers, on the other hand, who may be avail­

able or readily crained, are generally locals, although the multi-na­

tional may send some of this work back to its home office. Positions
 

below the supervisory level, primarily those of construction workers
 

and some foremen, are also generally held by locals.
 

It is impossible to get an average figure for the proportion of
 

foreign to local staff on multi-national projects since it varies among
 

projects, project types, parts of projects, multi-nationals, developing
 

countries, and so forth. Some examples, however, can be given. Four
 

link canal projects in the Indus Basin Works between January 1962 and
 

July 1965 showed ratios of expatriates to local labor employed varying
 

from 1:20.4 to 1:67.5 (5); these ratios are considered indicative of
 

the situation in capital-intensive projects in developing countries
 

where most of the major operational activities can be handled by local
 

labor. An ILO survey (8) of international contractors reported a broad
 

range of figures, with one firm estimating a ratio of 1 foreign super­

visor to 50 workers on low skill jobs, 1:20 on jobs with medium level
 

technical difficulty, and 1:5 on technically complex jobs.
 

primarilyMulti-national contractors recruit construction workers 

from among the large pool of unskilled and semi-skilled labor, with 

the main criteria being good health, discipline, trainability, and ad­
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aptability; pretence is generally given t. those who have previously
 

worked for an international contractor. Workers are often hired on a
 

probationary basis, and according to the ILO survey (8) of international
 

contractors only one in three workers thus recruited are retrained. In
 

countries with less abundant labor pools the multi-national contractor
 

may recruit workers from neighboring nations.
 

Skill shortages were repeatedly mentioned as a problem in develop­

ing countries in Section 3.33, but multi-national contractors generally
 

overcome these through their own training activities or through the use
 

of special work methods. Prefabricated components might be used for
 

multi-unit construction where carpenters, electricians, and plumbers
 

are in short supply, for example. Training is largely for the project
 

at hand and thus its nature and extent depend upon the size, length,
 

and needs of the project. Since complex jobs requiring skilled workers
 

are generally broken down into highly specialized components, workers
 

learn only narrowly specialized skills. The rotation of workers among
 

the various activities would help to produce a more broadly trained la­

bor force, but this is rarely done. Since training is not formal and
 

systematic and is generally left up to the site foremen to organize, its
 

effectiveness depends largely on the ability of the foremen and their
 

assistants to impart skills and manage their workers. Locals may play
 

an important part in this training process.
 

Workers up to the foreman level can be trained in this short-term,
 

largely on-the-job manner, but those most commonly trained by multi-na­

tionals are equipment operators, maintenance mechanics, welders, car­

penters, shutterers, and, to a lesser extent, plumbers and electricians
 

(8). In the Mangla Dam Project, for example, over 1500 equipment ope­
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rators, 1300 mechanics, and 500 welders were trained by relatively few
 

American and Pakistani instructors, and Pakistanis operated, maintained,
 

and repaired virtually every one of the 2000 pieces of equipment used
 

on the project (5). Such a training procedure does not and cannot pro­

duce fully qualified craftsmen, but it does provide workers with some
 

skills and experience which may be applicable on other projects or make
 

them more trainable. Multi-national contractors really cannot be ex­

pected to do much more as long as their operations are temporary in na­

ture and they are not required to or given an incentive to provide more
 

training.
 

Before considering the capital requirements of multi-national con­

struction projects in the form of materials and equipment, it is useful
 

to briefly review the financial arrangements. While the multi-national
 

contractor generally provides his own working and investment capital,
 

project financing is largely by sources outside the developing country.
 

When the government is the client a major share of the financing gene­

rally comes in the form of export credits (often supplier's brought by
 

the multi-national contractor), bilateral aid, or multilateral aid.
 

The first two sources of funds are usually tied to the purchasing of
 

goods and services from the donor's country-most often the same as
 

that of the multi-national contractor. The third source of funds com­

monly covers only the foreign exchange component of the project. Such
 

financial arrangements discourage the production and use of local ma­

terials and equipment and the use of labor-intensive techniques. One
 

of the U.S. multi-national firms interviewed (10) related the following 

incident which occurred in Korea: the multi-national wanted to use re­

inforced concrete pipe rather than steel pipe because the former was 
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available locally while the latter had to be imported; the government,
 

however, said no because the project financing covered only the foreign
 

exchange component and it wanted to reserve domestic funds for other
 

needs. In projects where large international industrial firms are the
 

client financing is largely by the industrial firm itself and by other
 

private sources in its home country, which is probably the same as that
 

of the multi-national contractor. While only a part of the funding may
 

be tied to the home country, much of the materials and equipment have
 

to be imported since they are probably too technically sophisticated
 

to be available locally.
 

Multi-national designers report that they try to design around lo­

cally available materials and multi-national contractors that they try
 

to build with them. A major constraint on the greater use of local
 

materials is their limited availability and poor quality. Multi-na­

tionals also may not be familiar with certain materials peculiar to a
 

particular developing country and thus may be hesitant to use them.
 

Another constraint may be the financing. As a result of these factors 

many imported materials are used; the most commonly employed local ma­

terials are sand, gravel, natural stone, and other bulk items, cement
 

and cement products, and wood products.
 

An even greater share of the machinery and construction equipment
 

is imported, although it may be at least partially assembled locally.
 

Concern over reliable availability of spare parts as well as the other
 

reasons mentioned above are responsible for this. Developing countries
 

may place duties on imported goods in order to encourage the use of lo­

cally available goods. Import duties are often not placed on imported
 

construction equipment, however, unless the contractor intends to sell
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it when he finishes the project; such a policy obviously does not serve
 

to encourage multi-nationals to use locally available equipment.
 

The final area of concern in this section is the mix of labor and
 

capital in multi-nationals' projects. Multi-nationa]. contractors tend
 

to use familiar practices employed in their home country. Capital-in­

tensive techniques are thus generally used by multi-national contrac­

tors, with the degree of capital-intensity the greatest for U.S.-based
 

firms, less for European-based firms, and least for developing country­

based firms.
 

According to the Linder theory of international trade this is quite
 

logical, for it is these practices which have given them their compara­

tive advantage, and alteration of these practices and thus factor pro­

portions in an effort to adapt to the local conditions of the developing
 

country may be difficult, costly, and result in the loss of their com­

parative advantage. This apparent technological inflexibility, In con­

junction with inappropriate factor prices, may make it appear most eco­

nomical to remain relatively capital-intensive. Foreign sales are al­

so generally only a rather small share of total sales, and thus efforts
 

to adapt the practices to developing country conditions may not be con­

sidered worthwhile.
 

Current policies of thu agencies behind the financial resources
 

for multi-national construction also militate against the use of the
 

more labor-intunsive techniques by the multi-national contractors. So,
 

too, do a variety of other factors, including: (1) difficulties in the
 

management and organization of projects involving large masses of la­

bor, due largely to mapagement's inexperience in this area; (2) lower
 

productivity of labor; (3) additional time required for project com­
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pletion; (4) poorer quality of work; (5) potentially high cost of wel­

fare provisions if the project is in a remote location and the labor
 

force is large; (6) a lack of research and knowledge about technologies
 

other than capital-intensive ones; and (7) general bias against labor­

intensive techniques in the developed and developing world, and in fi­

nancial agencies (e.g., the IBRD required that construction of the Mangla
 

Dam be highly capital-intensive and seemed rather unwilling to consider
 

the use of more labor-intensive methodologies).
 

The major disadvantages the multi-national contractor sees in the
 

use of the more capital-intensive techniques are the high cost of im­

ported materials and equipment due to transport and import duties; the
 

high cost of equipment upkeep in the form of supplies and spare parts,
 

maintenance and repairs, depreciation, Lnd possibly low utilization;
 

and local regulations or incentives pertaining to increasing the emp­

loyment and training of locals and limiting imports of materials, equip­

ment, and manpower. One last element which may influence the contrac­

tor's choice of factor proportions but over which he has little or no
 

control is the design and its flexibility in allowing various input
 

mixes.
 

The above discussion is not meant to imply that multi-nationals
 

make no effort to be adaptive to local conditions and practices, but
 

that they are in business for economic rather than social reasons and
 

that on a majority of projects they view capital-intensive approaches
 

as most appropriate. The only way to change this, if it seems desirable
 

to do so for at least some situations, is to develop and enforce rules
 

and regulations requiring them to change their methods, or to develop
 

economic incentives or alter existing conditions so as to encourage
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4.3 

them to do so.
 

Potential Role of Multi-Nationals in the Development 
of the Indi­

genous Construction Industry of Developing Countries
 

The first two sections of this chapter have 
considered the current
 

role of multi-nationals in the development of the 
indigenous construc­

tion industry of developing countries. Associated with each of the prac­

one each
 two sets of potential benefits and costs,
tices discussed are 


The moti­
for the multi-national firm and for the developing 

country. 


vation underlying the perspective of the developing 
country is economic
 

development, while that underlying the perspective 
of the multi-national
 

is first profit and second, if at all, altruistic 
considerations. 
Mar­

ket forces as they presently exist thus cause 
the multi-national to be­

it does, and if it appears desirable to alter its behavior 
to
 

have as 


conform with certain objectives of the developing 
country, it will then
 

be necessary to alter these market forces in an 
appropriate direction.
 

or international agencies, agen-
Developing countries themselves 


cies in developed countries, or developed 
countries acting in behalf
 

of the developing countries might attempt to alter 
market forces by
 

means of rules and regulations requiring appropriate 
changes in multi­

for such changes, or by al­nationals' behavior by providing incentives 


to encourage such changes.

tering existing conditions in such a way as 


com-

This section considers various actions which 

might reconcile the 


mercial interests of the multi-nationals with 
the development interests
 

of the emerging countries.
 

In its role as a client the government of 
a developing country 

can augment the role of multi-nationals in 
the development of the lo­
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At the planning stage feasibility studies
 cal construction industry. 


considering all levels of technology and the use 
of local as well as
 

(e.g., labor with simple tools versus heavy equipment
foreign resources 


for earthmoving operations, or a series of small 
dams versus a single
 

Perhaps an evaluation methodology like
 large dam) can be required. 


which combines "ihe various
 
national social benefit-cost analysis (13), 


goals of economic development with a single 
measure of national econo-


At the design stage the government can
 mic profitability, can be used. 


require that designs be flexible and take local 
conditions into account.
 

In the planning and design contracts requirements 
or incentives
 

pertaining to joint venturing, subcontracting, 
or some other form of
 

involvement of local proiessionals, provision 
of employment and training
 

for suitable local personnel, and performance of 
work in the developing
 

country might be included if the local industry 
is sufficiently advan­

ced to gain something from such arrangements. 
Construction contracts
 

might include similar requirements or incentives 
as well as ones per­

taining to the use of local materials and equipment. 
Part of the train­

ing costs might be refunded as an incentive to encourage training of
 

a satisfactory training

locals, for example, if it is felt that this is 


method.
 

The selection of the planner, designer, and contractor 
might be
 

on overall qualifications and/or
based on such conditions as well as 


A means to do this for the contractor within the 
bounds of
 

price. 


competitive bidding might be to (1) require submission, 
along with the
 

bid price, of guarantees of minimum local employment, training 
programs,
 

minimum involvement of local contractors and 
subcontractors, maximum
 

value of expatriate salaries, and maximum value 
of imported materials
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and equipment; (2) use these guarantees to value the bid with shadow
 

prices for labor, foreign exchange, and capital; and (3) choose 
the bid
 

with the lowest cost on a national economic profitability basis rather
 

than the one with the lowest monetary cost. In such a situaticn the
 

developing country must obviously make its shadow prices known 
to the
 

One final suggestion concerning contractual ar­contractors concerned. 


rangements is some modification to allow more interaction and 
exchange
 

among the planners, designers, and contractors. Design-construct or 

construction management contracts are two possibilities, although 
the
 

former may encounter some difficulties due to financial arrangements.
 

In its role as client the government of a developing country
 

might also attempt to stabilize construction demand through national
 

planning of coastruction. The government might even provide work
 

undertake special contractual arrangements like the
 guarantees or 


the contractor who is awar­
optional contract system in Korea (i.e., 

a very large project has the option to negotiateded the first part of 


for corrying out the remaining parts), which would essentially 
assure
 

tne multi-national of future jobs or give it some advantage in 
bidding
 

on futuee jobs contingent upon present performance. Again, however,
 

likely to encounter some financial difficulties.
such arrangements are 


If the multi-national is provided with work which is potentially 
more
 

than a one-shot deal, the firm may perform a larger share 
of the work
 

abroad, establish permanent local offices staffed with local 
personnel
 

for the major portion of work, become more involved
and responsible 


with the local industry, train personnel more fully, more fully
 

utilize local resources, and be more innovative in terms of adapting 

technology to local conditions.
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One final thing the government must do in its role as a client is
 

to rid itself of its bias against labor-intensive techniques and change
 

its attitude toward maintenance so that high safety factors which re­

quire capital-intensive construction methods do not have to be built
 

into projects.
 

The government of a developing country may also play an important
 

role as policy-maker in influencing the nature of multi-nationals' ope­

rations. Economic incentives or tax-cum-subsidy schemes are probably
 

the most direct and efficient means but are difficult to use because
 

of political and institutional problems. Some such schemes include
 

training of locals through provision of subsidies, dis­stimulation of 


couraging the use of imported materials and equipment through import
 

duties, encouraging the use of labor on remote projects through subsi­

dization of needed amenities, and encouraging the involvement of local
 

contractors and professionals with tax incentives. It was noted in
 

Section 4.2 that one of the reasons the multi-nationals operate as
 

they do is inappropriate factor prices, and the use of shadow prices
 

rather than market prices for the factor inputs in project evaluation
 

and in the selection of multi-nationals was suggested. The government
 

might instead eliminate any difference between these two prices for la­

bor, capital, and foreign exchange by taxes or subsidies, thus forcing
 

the firm to pay the true opportunity costs. Considerable difficulties
 

may be encountered in estimating shadow prices and administering such
 

policies, however.
 

In its role as policy-maker the government may also impose regu­

lations and restrictions on the activities of multi-nationals, although
 

this approach is somewhat less direct and effective than providing eco­
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nomic incentives. Some such regulations include requiring joint ven­

turing with or subcontracting to local firms, quotas on imports of ma­

terials and equipment, requiring that expatriate personnel be from the
 

multi-national's home office, not allowing visas when unemployed local!
 

have the requisite skills, limitations on the number and type of expa­

triate personnel allowed to enter and be on a project, and minimum re­

quirements for training of local personnel at all levels. As noted
 

above, some developing countries are already using such regulations,
 

and their use may be expected to expand with the increasing competitioi
 

and subsequent lesseni4g of multi-nationals' monopoly-like powers.
 

These government-initiated actions must take into consideration
 

the level of development of the indigenous construction industry, whe­

ther the particular action under review is most beneficial to the in­

dustry as a whole, and the fact that the government's actions may vary
 

among projects, depending upon individual circumstances. The developi
 

country's government must promote the growth of the whole local constr
 

tion industry, which includes local professionals, contractors, and ma
 

nufacturers and suppliers of building materials and equipment. It ap­

pears that local industry needs to be at a certain level of developmen
 

before multi-nationals can effectively help it grow further. Engineer
 

need a professional degree from a local university before working with
 

a multi-national will provide them with needed experience, constructio
 

workers can be more effectively trained by multi-nationals if they ha.
 

some basic education, and local materials can be used only if they are
 

available and of acceptable quality. The government of the developing 

country must also promote research in the development of materials,
 

technical and managerial processes, and equipment particularly suited
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to the conditions of the country. This research might be done in gov­

ernment laboratories, building research stations, universities, and
 

private arenas, and its results must be widely publicized.
 

Among the international agencies, agencies in developed countries,
 

and developed countries' governments, the institutions responsible for
 

financing multi-national construction are in a particularly strong 
po­

sition to influence the behavior of multi-nationals in developing coun­

tries through their policies affecting funding. This power has not al­

ways been used as effectively as it might, however, and some reforms 
are
 

the official and private aid coming directly from de­needed. Much of 


veloped countries is in the form of tied aid while aid from international
 

covers only the foreign exchange component; both po­financing agencies 


and the uselicies sere to encourage importing materials and equipment 

of capital-intensive techniques rather than the development and 
use of
 

Tied aid has additional disadvantages such as reducing
local resources. 


competition among suppliers of goods and services and thus potentially
 

raising costs. While "un-tying" some of the tied aid would not help 

the export of goods and services from the donor country and might make
 

least be possible for official
investment somewhat riskier, it might at 


An UNCTAD group of experts, for example, suggested that
aid sources. 


the beneficiary of tied aid might be authorized to use it to make pur­

chases in other developing countries as well as in the donor country
 

(12). International agencies might also provide funding for more than
 

the foreign exchange component although this, too, would probably make
 

The financial agencies might additionally attach
investment riskier. 


stipulating that the
requirements to their provision of funds such as 


multi-national contractor must joint venture with or subcontract to 
a
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local firm or that the firm must provide a certain amount of training
 

an extreme measure they might stipulate that a por­for local labor. As 


tion of their funds be allocated to provide a local contractor with suf­

ficient credit to joint venture or subcontract, or to institute a train­

ing program.
 

Another area in need of reform is the practice of international
 

financing agencies restricting funds by requiring international compe­

titive bidding which generally necessitates the separation of design 
and
 

cases by even explicitly requiring that the
construction, and in some 


firm responsible for the design not work on the construction. 
It has
 

been mentioned repeatedly that closer collaboration between the multi­

national professional and contractor would be useful and might result
 

in innovative approaches more suitable for local conditions in construc-


It seems the international agencies might
tion in developing countries. 


relax these restrictions and allow the use of new contract forms such
 

If competitive bidding
as design-construct and construction management. 


were still desirable this should be no problem with construction manage­

ment, and a modified form migbt even be possible with a design-construct
 

contract. Some financing agenci-s also appear to have a bias against
 

labor-intensive techniques; poribly the best way to alleviate this is
 

for them to acquire greater knowledge about such techniques through
 

their own research and that of others.
 

International agencies, agencies in developed countries, and de­

veloped countries' governments can probably have their greatest impact
 

on the role of multi-national firms in the development of the indige­

nous construction industry of developing countries through their pro­

moting, supporting, and performing research, and collecting, digesting,
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and disseminating information. Research in construction in the developed
 

countries has long tended toward increasing capital intensity, and there
 

is a scarcity of research and knowledge of less capital-intensive tech­

niques which might potentially be more suitable for conditions in deve­

loping countries. Research is also needed in the 
area of materials in­

digenous to or particularly suited to developing countries. The research
 

must encompass not only technical but also managerial and economic as­

pects of this field. Research into how the operations of multi-national
 

firms might be more attuned to the development of the indigenous industry
 

is also important.
 

The results of such research must be collected, digested, and dis­

seminated if the multi-nationals and others are to begin to apply them.
 

Research into the effective organization and control of a large mass of
 

construction workers might be undertaken by one of these agencies, for
 

example; once sufficient management techniques have been devised, the
 

agency might sponsor educational programs to teach them to management
 

personnel and publish and distribute manuals on these techniques. In
 

this way one of the obstacles to labor-intensive construction methods
 

might begin to be alleviated. In order to effectively perform such re­

search and to better assist the developing countries in the entire
 

field of construction, the agencies which do not yet have separate con­

struction groups or divisions might want to form them; Cockburn (4),
 

for example, suggests that the Ministry of Overseas Development, as
 

the department responsible for official aid policies in the U.K., es­

tablish such a division.
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CHAPTER 5
 

SUMMARY AND RECOMMENDATIONS
 

5.1 Summary
 

This report presents a state-of-the-art review of the construction
 

industry in the developing countries, and identifies some of the poten­

tials and barriers that exist for the transfer adaptation, and develop­

ment of an indigenous industry. It discusses the role of construction
 

in the process of development and its importance to economic growth,
 

employment creation, and income generation and re-distribution.
 

Our report considers the issues facing the growth of a viable in­

digenous construction industry in the developing world within the con­

text of the activities involved in the creation of constructed facili­

ties--planning, design, construction, and maintenance; it also exami­

nes the evnironment within which the industry has developed. For each
 

construction activity the report reviews available capabilities, the
 

various resources needed for the development of an indigenous industry,
 

and some possible means of accommodating these needs.
 

In order to provide a specific focus for the discussions, the aut­

hors utilized information available on five emerging nations at diffe­

rent stages of development--Columbia, Korea, Iran, Kenya, and Ethipoia.
 

These countries differed not only in economic, social, and political
 

structure and in their extent of development, but also presented a wide
 

variation in the availability of natural resources.
 

The report reviews multi-national construction firms as a poten­

tial means for the transfer, adaptation, and development of appropriate
 

technologies to less industrialized countries, considering the firms'
 

nature, the scope of theiz activities, and their evolving role in the
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development process. Opportunities available to the emerging nations
 

for using the multi-nationals as a vehicle for the developmental 
pro­

cess and possible incentives for such use are also discussed.
 

5.2 Recommendations
 

Our review of the state-of-the-art of the construction industry in 

developing areas has identified three broad categories 
of concern, the 

of which would assist in the growth of an
clarification and resolution 

These are the
 indigenous construction industry in emerging nations. 

of detailed and well-documentedavailability of data, the execution 

case studies, and the existence of national planning of construction.
 

The lack of accurate, detailed, and comparable data on almost all 

aspects of construction activities in the developing and 
even in the
 

developed countries has been a major difficulty in performing 
quanti­

tative analyses of issues facing the industry. This difficulty is par­

ticularly serious once one becomes interested in a specific 
aspect of
 

the industry or in a specific geographic region. A major reason given
 

for this lack of data is that since construction is highly 
fragmented
 

Its output fluctuates and is
 it is a difficult industry to identify. 


of this output is outside the 
difficult to measure, and a large part 

Because it uses goods and services from so many ot­monetary sector. 


her industries, its inputs also are difficult to measure, 
but so too
 

is its value added because of casual, often seasonal employment, 
piece­

work pay basis, and the practice of moving equipment and personnel
 

among sites, making it difficult to allocate amortization of plant and
 

to individual jobs. Measuring expen­
equipment, overhead, and profits 


ditures on construction by other sectors of the economy 
is also diffi­
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cult. 

While many of these arguments are valid, it is nevertheless cru-

These
cial that at least some fundamental statistical series be set up. 


should covtr the structure of the industry; the production and use of
 

construction output, materials, components, and equipment; the manpower
 

Such data is needed on
situation; financial data; and similar items. 


a national, regional, and local basis; unfortunately, it may not be
 

available for many years in the developing countries. In the meantime,
 

sample surveys and example studies of the industry's capacities and
 

needs will have to suffice.
 

The report therefore recommends that the international agencies
 

involved with the construction industry such as the International Bank
 

for Reconstruction and Development, the United Nations, the International
 

Labour Office, and the United Nations Industrial Development Organiza­

tion commit certain resources to a systematic gathering, evaluating,
 

The possi­and disseminating of information pertinent to the industry. 


bility of creating international data banks and information retrieval
 

systems in this area would be highly valuable to the development of
 

quantitative analyses of issues facing construction in emerging nations.
 

Carefully designed and implemented case studies of the construc­

tion industry in various regions of the world are needed if the issues
 

facing the industry and its development are to be more fully examined.
 

The report recommends that such case studies be done at the country,
 

On a country level the specific features of
firm, and project level. 


the industry in one or several countries can be examined, and cross-


The study of se­sectional data can be developed on a national level. 


lected international, national, and local firms in construction should
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and the nature
the dynamics of their operations

provide insight into 

their activities; issues such as managerial 
and design capabilities,


of 

labor relations, modes of financing, and 
so forth can be examined in
 

The issues of planning, organization, 
labor,
 

depth for several cases. 

on a project level. 
materials, and financing could be studied 

as a service industry,
Construction has traditionally been viewed 

and its output has been assumed to be 
dependent upon the demands gene-


Conse­
rated by the sectors considered in national 

development plans. 


quently, no efforts have ever been made 
except in some East European
 

the construction industry itself in national plann­
countries to include 

-ask and may require some aid in the ing. Such planning is not an easy 


form of regional cooperation and international 
technical assistance,
 

but it is important that the construction 
component of the various
 

parts of national development plans be 
extracted and that explicit na­

tional planning of construction be considered 
in developing countries.
 

Planning departments need to know by 
type, region, and year the amount
 

of the industry to 
and cost of building and engineering work required 

Such knowledge is necessary 
fill the country's development proposals. 

in order to define the demand for the industry's resources in the form 

of manpower, capital, materials, Pad equipment. This knowledge, in 

conjunction with an assessment of the industry's available resources,
 

to indicate areas of over- or under-supply, and measures can
 
can serve 


be proposed and efforts undertaken to 
make them more compatible. 
 For 

example, short- and long-term training programs, investment in plant 

and equipment, and the development of 
new building materials industries
 

might he planned; some construction might 
be postponed to give the in­

and supply fluctuations. 
dustry a chance to develop and to lessen demand 
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Staing of construction is an additional possible means by which the
 

industry might be somewhat stabilized, for this makes construction a
 

continuous rather than a project-oriented process. Only in this way
 

can the development of the construction industry progress smoothly with
 

the rest of the economy.
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APPENDIX A
 

Additional Tables and Figures
 

Chapters 1 through 4
 



Table Al.la: Estimates of total and per capita national income in market prices (source: ref. 3)
 

Total (millions of dollars) Per capita (dollars)
 

Region or country 1960 1963 1968 1969 1970 1971 1960 1963 1968 1969 1970 1971
 

Market economiesa 1,027,500 1:264,000 1,869,200 2,052,300 2,234,500 na 520 600 800 860 20 na
 

Oeveloped market
 
economiesab 1 857,800 1,058,300 1,579,100 1,730,100 1,883,100 2,093,200 1,360 1,620 2,290 2,480 2,670 2,940
 

Develoning market'
 
economiesa 169,700 206,200 290,100 322,200 351,500 na 130 140 180 190 210 na
 

Africaa 32,100 38,800 54,400 59,800 na na 120 130 160 170 na na
 

c

Ethiopia na 964 1,387 1,527 na na na 44 57' 62 na na
 

d d d d d d d d
 
Kenyac na 831 1,208 1,321 1,469 1,598 na 91 115 121 131 137


Middle Easta 17,600 21,800 35,800 39,900 na na 220 250 360 390 na na
 

Iran 3,861 4,556 7,736 8,852 9,764 na 179 195 302 312 334 na
 

East and Southeast
 

Asia(excluding
 
Japan)a 67,600 82,000 103,200 115,300 na na 90 100 110 120 na na
 

Korea na 3,556 5,402 6,729 7,804 8,455 na 132 181 220 250 265
 

Caribbea- and
 
Latin Americaa 60,100 73,300 112,000 124,400 140,000 na 290 330 430 460 510 na
 

Colombia 3,461 4,101 6,030 .,730 7,734 na 225 242 304 329 366 na
 

d d d 
 d d
 
United States 462,306 540,505 782,035 838,961 879,702 94 6 ,7 78 d 2,559 2,857 3 ,8 98 d 4 ,1 39 d 4,294 4,573


aEstimates for totals have been rounded to hundreds and for per capitas to tens.
 

blncluding Europe, North America (U.S. and Canada), Oceania (Australia and New Zealand), Israel, Japan, and South Africa.
 

cThese estimates involved adjustment of official estimates of an income measure related to national income; all others are
 

official estimates of national income.
 
dThese are in terms of the present SNA; all others are in terms of the former SNA.
 

eTwelve months beginning March 21 of the year stated.
 



Income distributions in 
less developed countriesa
 

Table Al.lb: 

(source: 	 ref. 1)
 

Country
 

Latin America
 

Argentina (1963) 


Brazil (1960) 


Chile (1960) 


Colombia (1960) 

Mexico (1963-64) 


Venezuela (1960) 


Asia
 

Ceylon (1963) 


India (mid-1950's) 


Pakistan (1963-64) 


Philippines (1965) 


Taiwan (1964) 


Africa
 

Congo (Brazzaville
 

(1958) 


Gabon (1960) 


Madagascar (1960) 


Senegal (1960) 


United States (1962) 


Percentage of total income received by income
 

receivers in income brackets of:
 

Lowest 	 Highest Highest
Lowest 	 Lowest 

10%
60% 	 20%
20% 	 50% 


50 37
7 na 32 


56 42
6 20 26 


na 
 na
 na 15.6 na 


57 43
6 20 na 


4 15 na 59 41
 

na 17 na na na
 

52 37
5 20 30 


42-52 28-36
4-8 20-28 27-36 


45 30
7 25 33 


57 40
4 na 23 


41 26
8 28 37 


na 	 na na 54 44
 

na 
 na 	 na 71 60
 

na 
 na 50
na 


64 48
 
na 


na 	 16 na 


48 34
6 23 31 


aIncome refers to pre-tax income of the individual for the African
 

countries and to that of family units for 
all other countries.
 

bVarious estimates have been made for India, as indicated by the
 

ranges shown.
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Figure A2.1: Index numbers of GDPa , for the economy as a whole and cer­

tain sectors, in all market economies (source: ref. 30)
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Construction 5.1 	 3.9
 
5.7
( 	 Manufacturing 6.7 

Agriculture 2.2 3.4 

aIndex numbers were compiled as weighted averages of country indexes
 

The country indexes were generally
of gross product at 1963 prices. 


derived from official estimates of GDP at constant prices by kind of
 

economic activity in terms of the former SNA.
 

Average annual growth rates at constant prices (percent).
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GDP and its distribution among various 
economic activities, for five developing countries
 

Table A2.1: 

and the U.S. (source: ref. 12,29 ) 

Country and year GDP in 
purchaser's 

Per capita 
GDP in 

values purchaser' s 

(millions of 
U.S. dollars) 

values 
(U.S. dollars) 

Ethiopia
 na
na
1961 

47
1020
1963 
 61
1469
1968 

65
1615
1969 


b
 
Kenya
 na
na
1960 


924d l1d

1964 


128
1344
1968 
 134
1454
1969 

144
1618
1970 


na
na
Korea 

139
3732
1963 
 190
5685
1968 
 232
7085
1969 

?65
8281
1970 


Irane
 203
4365
1960 

226
5278
1963 
 348
8912
1968 

359
10198
1969 


Percentage distribution of GDP among certain 
economic
 

activitiesa
 

Agriculture
Manufacturing
Construction 


62
6
5 
 61
7
6 
 55
9
6 

52
10
5 


c8
 
3c 
 38
10
4 
 33
11
5 3?
11
6 


31
12
6 


37
14
3 

42
15
3 
 29
20
5 
 29
21
6 
 28
21
6 


27
25
4 
 25
28
4 
 21
32
5 
 19
32
5 

(continued)
 



(Table A2.1continued)
 

GDP in Per capita Percentage distribution of GDP among certain economic
Country and year 

activitiesa


purchaser's GDP in 


values purchaser's
 
(millions of values
 

(U.S. dollars) Construction Manufacturing Agriculture.

U.S. dollars) 


Colombia
 
3 	 18 32


1960 3893 	 253 

21 	 29


1963 4620 	 273 4 

5 	 18 28


1968 6738 	 340 

368 5 
 18 	 28
1969 	 7522 


19 	 27
409 	 5
1970 	 8648 

U' 

U.S.
 
4 	 28 4


1960 	 509028 2817 

4 	 28 4


1963 	 596341 3152 

5 	 28 3
1969b 927876 	 4578 

5 	 26 3
 

19 70b 972581 	 4747 

5 	 25 3


1971b 1045753 	 5051 


aThe percentage distribution is of the GDP in current producer's values by kind of economic activity
 

in terms of the former SNA.
 

bEstimates relate to present SNA (GDP by kind of economic activity refers to the sum of the value added
 

of resident producers, in producer's values, plus import duties).
 

%ata is calculated from GDP at current factor costs.
 

dData is for 1963 and relates to former SNA.
 

eTwelve months beginning March 21 of year stated.
 



a whole and certain
 , for the economy as Table A2.2a: Index numbeisof CDP a 

(index: 1963 = 100) 
sectors, in two developing countries and the U.S. 


(source: ref. 29)
 
Agriculture b 

Total econ- ConAtruction Manufacturing 

Country (all comodities)
 

omy (GDP)
and year 

Iran9 999289941.962 961131201081964 105
125
1221211965 105
139
121
132
1966 
 1271571151471967 1341741061621968 
I 0 0 d 195 131

1801969 13221810 2 d1970 196 
10 6d 256 126d 

na1971 

Colombia na
54
65
65
1953 10495110971962 1101061001061964 108ill1031101965 ill1181211161966 116122
146
121
1967 1201301601281968 126140
176
136
1969 1351511831461970 140dnanana1971 

U.S. na7481751953 9595
98
96
1962 
 1001071031051964 1001181051121965 100130
109
120
1966 1081321141231967 1091391201291968 108
146
130
132
1969 
 1081391391970 132 
149 

116d138
135
1971 


GDP at constant prices by kind of economic acti­aIndex numbers relate to 


terms of the former SNA.
vity in 
bThe data for 1966 and earlier years was compiled on the basis of a split­

under 1964 refers to thedata shown 
year time reference period, e.g., 

up to the1964/65 extending generally
harvest during the split year 

has been compiled on a calendar­
first half of 1965. Since 1966, it 


year basis.
 21 of year
12 months beginning March

data relates tocanufsaturing of petroleum.and productstobaccoexcludesstated and 

dprovisional, preliminary, or estimated figure.
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Table A2.2b: Average annual rates of growth of GDP at constant prices by
 
kind of economic activity, for five developing countries and the U.S.
 
(percent) (source: ref. 29) 

Total
Country 
and period economy

(GDP) 

Ethiopia
 
1965-69 4.6 
1961-69 4.9 

Kenya 
1965-70 7 .3a 
1964-70 7 . 0a 

Korea
 
1965-70 12.2 

1960-70 9.5 


Iran
 
1965-70 10.3 

1960-70 9.2 


Colombia 
1965-70 5.7 

1960-70 5.1 


U.S.
 
1965-70 3.4 

1960-71 4.3 


aEstimates relate to the 

Construction 


6.4 
6.9 


12.6 

11.6 


25.2 

19.5 


7.7 

9.7 


12.5 

7.3 


-0.1 

1.1 


present SNA. 

Manufacturing Agriculture 

13.1 1.8 
11.8 2.3 

8.1 6.5 
7.6 5.5 

22.6 3.0 
17.6 4.3 

15.2 5.9 
13.1 4.3 

6.2 4.8 
5.7 3.6 

3.0 4.4 
4.9 2.7 
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Table A2.3: Employment and index numbers of employment, in 
the U.S.

economic activity, in two developing countries and 

Number (thousands) 
Country I 

and year Total Construc- Manufac- Agricul-

ture
economy tion turing 


Kenyaa
 
60.8 208.31964 589.6 22.0 

209.5
1965 594.0 21.4 65.7 

211.9
1966 577.5 31.0 66.5 


29.9 68.3 190.11967 597.5 
190.21968 606.4 31.9 70.7 

72.7 195.01969 627.2 28.9 
204.51970 644.5 30.8 82.3 

92.8 211.1> 1971 679.7 34.8 
b 

Korea
 
200 631 5,0211963 7,947 

670 5,0841964 8,210 192 
1965 8,522 245 800 5,000 


857 5,013
1966 8,659 213 

1967 8,914 264 1,043 4,924 


1968 9,261 317 1,181 4,863 

1969 9,347 333 1,222 4,798 


1970 9,574 279 1,260 4,834 


1971 9,708 333 1,287 4,709 

5,078
1972 10,026 371 1,372 


U.S.c
 

1963 67,762 2,963 16,995 4,687 


1964 69,305 3,050 17,274 4,523 


1965 71,088 3,186 18,062 4,361 

3,979
1966 72,895 3,275 19,214 


ck
 

the economy as a whole 
(source: ref. 12) 

Index (1963 

Total on-agricul-


economy ural sectors 


96.3 100.0 
97.4 100.8 

98.0 95.5 


100.0 100.0 
101.5 102.2 
105.0 106.1 
107.9 108.0 
113.8 115.0 

100.0 100.0 
103.3 107.0 
107.2 120.5 

109.0 124.8 

112.2 136.6 

116.5 150.5 
117.6 155.7 

120.5 162.2 

122.2 171.1 

126.2 169.3 


100.0 100.0 

102.3 102.7 

104.9 105.8 

107.6 109.3 


and various branches of 

= 100) 

Cons truc- Manufac­

tion turing 

100.0 100.0 
97.2 106.4
 
141.1 106.6
 
100.0 100.0 
106.7 103.5 
96.8 106.4 

103.1 120.5 
116.4 135.9 

100.0 100.0 
97.6 100.2 
113.7 125.8
 
106.5 138.0
 
140.5 175.4
 
177.4 206.2 
178.0 210.7
 
144.6 215.6
 
179.8 204.2
 
204.8 242.2
 

100.0 100.0
 
102.9 101.6
 
107.5 106.3
 
110.5 113.1
 

(continued)
 



(Table A2.3continued)
 

100)
Country Number (thousands) Index (1963 1 


and year Total Construc- Manufac- Agricul- Total ion-agricul- Construc-' Manufac­

economy tion turing ture economy tural sectors tion turing
 

1967 74,372 3,208 19,447 3,844 109.8 111.8 108.3 114.4
 
1968 75,920 3,285 19,781 3,817 112.0 114.3 110.9 116.4
 
1969 77,902 3,435 20,167 3,606 115.0 117.8 115.9 118.7
 
1970 ?8,627 3,381 19,349 3,462 116.0 119.2 114.1 113.9
 
1971 79,120 3,411 18,529 3,387 116.8 120.1 115.1 109.0
 
1972 81,702 3,521 18,933 3,472 120.6 124.0 118.8 111.4
 

% aDate is June of each year. Data is based on statistics of establishments (number of employees).
 

Employment in rural areas, except for large enterprises, is excluded (thus agriculture is large farcts
 
only), beginning in 1964 for the total economy index, in 1966 for emplcnment in numbers, and in 1967
 
for the other indexes. Base year for the total economy index is 1967; at for the other indexes is
 
J964 for 1964 through 1966 and 1967 for 1967 through 1971.
 

bData includes persons aged 14 years and over and is based on labor force sample surveys (civilian labor
 

force employed).
 

cData includes persons aged 16 years and over. Figures for construction and manufacturing are from
 

statistics of establishments in the private sector (number of employees); the rest are from labor force
 
sample surveys (civilian labor force employed).
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Table A2.4: Percentage distribution of gross fixed capital formationa in construction, by type of con­struction, for Colombia, Kenya, Korea, and the U.S. (percent) (source: 30)
 

Country and year 
Residential
buildings 

Nonresidential 
buildings 

Other construction 
except land 
improvement 

Land improvement and 
plantation and 

orchard development 

Colombia 1960 

1963 

34.6 

37.6 

11.6 

12.1 

45.1 

41.7 

8.7 

8.6 

0 

Kenyab 

1966 

1967 

1968 

1969 

1970 

1964 

33.3 

27.2 

26.7 

24.4 

26.2 

34.6 

5.2 

4.6 

5.2 

5.6 

4.3 

24.0 

49.8 

57.7 

58.2 

57.2 

56.2 

33.7 

11.7 

10.5 

10.0 

12.8 

13.2 

7.7 

1965 34.8 23.1 36.7 5.4 

1966 32.5 21.6 41.0 4.9 

1967 31.1 25.4 39.6 4.0 

1968 

1969 

31.2 

32.0 

27.9 

28.1 

36.6 

35.2 

4.3 

4.7 

1970 33.7 25.4 36.8 4.1 

1971 31.1 22.9 42.7 3.3 

Koreac 1960 29.4 35.6 35.0 

1963 16.5 34.1 49.4 

-3 

1966 18.7 34.3 47.0 

(continued) 



(Table A2.4 continued) 

Other construction Land improvement and-

Country and year Residential 
buildings 

Nonresidential 
buildings 

except land 
improvement 

plantation and 
orchard development 

(Korea,cont.) 1967 19.2 35.9 44.9 

1968 21.0 33.9 45.0 

1969 16.7 32.6 50.7 

1970 21.1 33.3 45.6 

1971 23.6 31.8 44.7 

United Statesc 1940 42.2 33.1 24.7 

1963 42.2 30.6 27.2 -

1966 33.2 37.4 29.4 -

1967 31.9 37.4 30.7 -

1968 34.3 34.7 31.C -

1969 34.9 36.0 29.1 -

1970 33.2 35.4 31.4 -

1971 39.0 32.1 28.9 -

Note: Detail may not add to totals due to rounding.
 

a	Gross fixed capital formation in former system of national accounts in purchasers' values at current
 

prices.
 

bPresent SNA.
 

cLand improvement and plantation and orchard development included with other construction except land
 

improvement.
 



Table A2.5a: Negotiated building contracts as a percentage of the
 

dollar volume of all building contracts of 333 general contractors in
 

the U.S.a (source: ref. 6)
 

Dollar volume of
 
Percentage
negotiated contracts Number of 


respondents distribution
as a percentage of 

all contracts
 

none 25 7.5 

less than 10% 101 30.3 

10-19% 72 21.6 

20-39% 57 17.1 

40-59% 39 11.7 

60-100% 39 11.7 

100.0
Total 333 


Note: Percentages do not add to 100.0 because of rounding.
 

aThese are the results of a mail survey carried out by Cox and Goodman
 

( 6 ) presumably sometime around 1962 though the authors do not
 

specify a date.
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Table A2.5b: 
Type of contract adjudication for the construction industrI in Korea (source: 
ref. 9)
 

Type of 1966 1967 1968 1969 1970 
contract 

awarded Number % of 
total 

Number % of 
total 

Number % ofo 
total 

Number Z of 
total 

Number % of 
total 

Number of contracts
 
awarded:
 

Total 18,569 100.0 19,827 100.0 24,336 100.0 28,625 
 100.0 32,225 100.0
 
Contracts let by
 
open competitive

bidding 
 9,913 53.4 7,813 39.4 10,532 43.3 9,953 34.8 10,605 32.9


Contracts let by

invited bidding 5,337 28.7 8,162 41.2 8,038


Contracts let by
 
33.0 12,489 43.6 14,714 45.7
 

negotiation 3,319 17.9 3,852 19.4 5,766 23.7 6,183 
 21.6 6,906 21.4
 

Value of contracts
 
awarded (million
 
won):
 

Total 46,263 100.0 66,625 100.0 123,331 100.0 173,056 100.0 183,256 100.0
 
Contracts let by
 
open competitive

bidding 9,364 
 20.2 8,897 13.4 21,236 17.2 22,180 12.8 
 26,337 14.4
 

Contracts let by

invited bidding 23,911 51.7 34,057 51.1 52,212 42.3 81,821 47.3 89,999 
 49.1
 

Contracts let by

negotiation 12,989 28.1 23,671 35.5 49,883 
 40.5 69,054 39.9 66,920 36.5
 



(source: ref. 27)

Table A2.6: Development of size of building firms in various developed countries 


Number of In the year
Change of 


Country average number In the years firms
 
of employees
 

1962
9.4-11.2 1953-62 473,000

United States 


1962
6.7-10.4 1954-60 245,500

Japan 


9.8-11.1 1953-63 24,915 1963
 
Belgium 


4.9-5.2 1958-62 252,549 1962
 
France 


8.9-13.2 1950-61 160,196 1961
 
Germany (Fed. Rep.) 


1961

12.5-11.3 1951-61 81,494


Italy 


11.5-9.5 1936-53 7,141 1953
 
Norway 


1951
8.3-8.9 1931-51 27,440

Sweden 


United Kingdom 13.8-16.4 
1958
1954-48 95,629 




Table A2.7: Concentration of building production in various developed
 

countriesa (source: ref. 27)
 

Corresponding

Percent of percentage of
 

Country construction firms building production
 

United States 1.7 80.0
 

1.9 58.3
United Kingdom 


4.8 45.8
Germany (Fed. Rap.) 


47.6
6.0
Canada 


4.2 70.0
France 


0.01 24.7
Sweden 


aSource lists no specific year, but data are presumably from 1964
 

or 1965.
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Figure A2.2: Number of reporting units for contract construction and manufacturing in the U.S.,
 

by the number of employees the establishment had, in March 1966 (source: ref. 16)
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Figure A2.3a: Number of reporting units and num7,er of returns for contract
 

construction and various other industries in the U.S., for 1965 (source:
 

ref. 16)
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aNumber of reporting units indicates the number of establishments which
 

have employees (not including self-employed persons) subject to the So­

cial Security program.
 

bNumber of returns indicates the number of businesses, with and without
 

employees, which file federal business tax returns. The difference be­

tween this and the number of reporting units in contract construction is
 

primarily accounted for by the sole proprietorships without employees.
 

cCounty business patterns, unlike business tax returns, include only the
 

agricultural services part of the agriculture sector; agricultural pro­

duction is excluded.
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Figure A2.3b: Business receipts for contract construction and various
 

other industries in the U.S., for 1965 (billions of dollars) (source:
 

ref. 16)
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Table A2.8: Number of firms, numbers employed, and gross output in the building and construction industry
 
in the United Kingdom, for 1935 and 1954 (source: ref. 3)
 

1935 1954
 

Number of Firms Employees IGross Firms Employees Gross
 
output
 

employees
 
% of Number % of % of % of Number % of % of
Number total (1000'si total total Number total (1000's) total total
 

Not more than 10 

persons 67,450 88.6 255.0 33.7 28.5 72,407 81.7 235.3 19.3 11.9 

11-99 persons 7,716 10.1 252.9 33.4 31.7 14,462 16.5 417.5 34.2 32.0 

100-499 persons 868 1.1 163.0 21.5 24.4 1,464 1.6 281.4 23.1 24.9 

500 persons and over 78 0.2 86.3 11.4 15.4 202 0.2 286.4 23.4 31.2 

Total 76,112 100.0 757.2 100.0 100.0 88,535 100.0 L220.6 100.0 100.0 



Table A2.9: Construction firms and operatives analyzed by trade in the
 

United Kingdoma (source: ref. 24)
 

Number of Average
Description of firm Number of 

operatives number of
by predominant trade firms 


operatives
 

8
284,866
General builders 34,732 


Building and civil
 
engineering contractors 3,022 350,785 117
 

1,473 89,749 61
Civil engineers 


8,417 35,595 4
Plumbers 


5,624 24,331 4
Carpenters and joiners 


13,907 56,911 4
Painters 


1,508 14,902 10,
Roofers 


3,141 20,985 7
Plasterers 


301 3,905 13
Glaziers 


290 3,365 12
Demolition contractors 


81 6,674 82
Scaffolding specialists 


ReLiforced concrete
 
11,857 55
specialists 216 


Heating and Ventilating 1,315 36,226 27
 

Electrical contractors 4,434 59,367 13
 

Asphalt contractors 250 14,122 57
 

1,006 18,221 18
Plant hirers 


716 8,466 12
Flooring contractors 


436 25,854 59
Constructional engineers 


80,869 1,064,191 13
Total 


aNo specific date is indicated for this data, but the date of the
 

publication is 1973.
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Table A2.10a: Volume of construction work performed by contractorsa in Korea (millions of won) (source:
 
ref. 9)
 

Amount of contracts 1962 1965 1966 1967 1968 1969 1970
 
performed
 

Residential, commercial, and
 
industrial building 8,063 11,484 20,612 31,060 60,138 77,926 86,075
 

by Korean firms na na na na 55,806 69,236 77,228
 

by foreign firms na na na na 4,322 8,690 8,847
 
% by foreign firms na na na na 7.2 11.2 10.3
 

Civil engineering works 6,568 11,952 19,769 29,187 66,724 88,123 83,830
 

by Korean firms na na na na 61,740 79,831 77,463
 
by foreign firms na na na na 4,984 8,292 6,367
 
% by foreign firms na na na na 7.5 9.4 7.6
 

Grand total 14,631 23,436 40,381 60,247 126,862 166,049 169,905
 

by Korean firms na na na na 117,546 149,067 154,691
 
by foreign firms na na na na 9,316 16,982 15,214
 
% by foreign firms na na na na 7.3 10.2 9.0
 

aDoes not include work carried out by small contractors not licensed by the Ministry of Construction (of
 

2626 contracting enterprises, including 1584 "individuals" active in Korea in 1971, only 713 were thus
 
licensed) or residential building done by artisans employed directly by the prospective house owner.
 



A2.10b: Value of construction contracts 
executed by Korean firms
 

Table 

abroad (source: ref. 9)
 

Number
Value 

Year Number (thousands of of countriesa
 

Uof
U.S. dollars)
contracts 


3
11,003
7
1966 


3
15,604
13
1967 


3
20,578
12
1968 

2
14,400
12
1969 


9
47,989
19
1970 

9
56,139
17
1971 


aBefore 1970, construction was done in Vietnam (36 of the 44 contracts
 

In 1970 and 1971,
and Thailand.
for 1966-1969), Japan, Guam, Ryuku, 


work was also executed in Saipan, lidonesia, Taiwan, Brunei, Pakistan,
 

Australia, Alaska, Canada, Dominica, and Malaysia.
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Table A2. 1Oc: Construction engineers in Korea in 1971 by grade (source:
 
ref. 9)
 

Classification 
Type of engineer Total 

Grade A Grade B Grade C 

Civil engineers 451 1,691 4,288 6,430 

Mechanical engineers 47 200 374 621 

Architectural engineers 268 1,183 4,420 5,871 

Total ',922 
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Table A2.11a: Registered contractors in Iran by type of work and
 
qualificationa (source: ref. 9)
 

b
 
Contract qualification
 

Type of work Total
 
Class I Class 2 Class 3
 

Roads 60 160 106 326
 

Building 150 214 40 404
 

Large bridges no classification 24
 

Municipal water supply
 
and sewerage 70 100 6 176
 

Power distribution and 
transmission 18 26 - 44 

Deep well drilling no classification 13
 

Steel structures 21 18 - 39 

Heating, ventilating, 
air conditioning 16 21 - 37 

Dams, irrigation canals 
and drainage 45 39 - 84 

Total registrations 1147
 

aSource gives no date for figures, but date of publication is 1973.
 

bContracts are classified by value and vary with the type of work. Values
 

listed are in million rials. Roads - Class 1: over 100, Class 2: 15­
100, Class 3: to 15; Building - Class 1: over 40, Class 2: 10-40,
 
Class 3: under 10; Municipal water supply and sewerage - Class 1: over
 
20, Class 2: 5-20, Class 3: to 5; Power - Class 1: over 7.5, Class
 
2: to 7.5; Steel structures - Class 1: over 5, class 2: to 5; Heating -

Class 1: over 7.5, Class 2: to 7.5; Dams - Class 1: over 20, Class 2: 
to 20. 
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Table A2.11b: Construction companies registered in Tehran, Iran (source:
 

ref. 9)
 

Capital
Number
Year 	 (million rials)
 

1966/67 	 105 715.5
 

146 630.8
1967/68 


1969/70 	 86 816.1
 

78 	 383.6
1970/71 
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Table A2.11c: Construction companies dissolved in Iran (source: ref. 9)
 

Capital 
Year Number (million rials) 

1966/67 14 25.1 

1967/68 22 95.7 

1968/69 34 185.4 

1969/70 28 134.5 

1970/71 24 265.7 
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Table A2.12a: Contractors registered under prevailing classification system in Ethiopiaa (source: ref. 9)
 

b
 
Classification
Type of contractor 


Total
 
Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 
 Class 7
 

General contractors 11 8 8 
 8 11 
 5 2 53
 
Number of foreignc 8 6 4 6 
 5 3 
 1 33
 
Number of Ethiopian 3 2 4 
 2 6 2 1 
 20
 

Building contractors 
 - 2 2 12 12 15 29 72
 
> Number of foreignc - 2 2 
 8 9 6 6 
 33
 

Number of Ethiopian - 0 
 0 4 3 9 
 23 39
 

Special contractors ­ - 2 0 1 1 1 
 5 
Number of foreignc - - 2 0 1 1 1 5 
Number of Ethiopian ­ - 0 0 0 0 0 0
 

Registered consultants 

6
 

Number of foreign 
 no classification 
 6
 
Number of Ethiopian 


0
 

aSource gives no date for figures, but date of publication is 1973.
 
bClassification by maximum contract limitation in Ethiopian dollars. 
Class 1: 5,000,000, Class 2:
2,500,000, Class 3: 1,000,000, Class 4: 500,000, Class 5: 
250,000, Class 6: 100,000, Class 7: 50,000.
 
Local resident contractors of foreign nationality and local branches of international construction firms.
A1 
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Table A2.12b: Contractors, architectural and engineering consultants,
 
and professional architects, engineers and surveyors registered in
 
Ethiopia under new guidelinesa (1971-72) (source: ref. 9)
 

Type of contractor and Number of Number of
 
classification foreignb Ethiopian Total
 

General contractors 6 4 10
 

Class 1 2 1 3
 

Class 2 2 0 2
 

Class 3 0 1 1
 

Class 4 0 1 1
 

Class 5 0 1 1
 

Class 6 2' 0 2
 

Building contractors 5 8 13 

Class 2 2 0 2 

Class 4 1 1 2 

Class 5 0 1 1 

Class 6 1 1 2 

Class 7 1 5 6 

Special contractors 0 1 1
 

Class 4 0 1 1
 

Architectural consultants 2 0 2
 

Engineering consultants 2 0 2
 

Professional architects 0 1 1
 

Professional engineers 0 4 4
 

Professional surveyors 0 1 1
 

aNew guidelines include the same monetary contract limitations as the
 

old system (see footnote b, Table A2.12a) but add more stringent non­
monetary requirements for registration. New system was not mandatory
 
when these data were taken.
 
bLocal resident contractors of foreign nationality and local branches of
 

international construction firms.
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Table A2.12c: Employment and wages for the construction industry in
 
Ethiopia (source: ref. 8, 9)
 

Number of firms 

and year 


For 93 firmsa
 

1966/67 


1967/68 


1968/69 


For 29 large firms
b
 

1966/67 


1967/68 


1968/69 


1969/70 


1970/71 


aReference 9.
 

Number of 

employees 


6,844 


10,968 


8,579 


6,145 


10,037 


7,718 


9,074 


9,142 


Wages and salaries
 
(thousand Ethiopian dollars)
 

10,567
 

15,370
 

11,200
 

8,455
 

12,894
 

8,838
 

14,047
 

14,334
 

bAccount for 90% of the total construction employment, ref. 8.
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A2.13a:Number of firms, number engaged, and industrial 
production for the construction and marv­

facturing industries in Kenya, 
for 1963 to 1967 (source:


Table ref. 17)
 

Industry and year 


Building 
and construction
 

1963 


1964 


1965 


1966 


1967 


Manufacturing and repairs
 

1963 


1964 


1965 


1966 


1967 


a
 
Gross product


Output 


Number engaged (thousands of Kenyan pounds)
Number of firms 


1,726.8
4,419.9
5,321
29 

1,294.3
3,792.0
4,639
33 

1,497.7
4,699.7
5,847
35 

2,722.7
8,057.8
9,599
47 

5,020.7
13,997.7
13,545
63 


22,931.6
68,660.2
46,148
191 

27,368.4
81,859.3
47,910
187 

29,918.8
90,317.4
48,374
195 

33,507.5
99,516.0
50,379
189 

34,235.7
110,350.4
51,360
208 


It includes labor costs, interest
 

aGross product is the aggregate 
difference between output and 

input. 


payments, depreciation charges, 
and net profit before tax.
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A2.13b: Summary data from a census of industrial production in Kenya, for 1967 (source: ref. 17)
Table 


a
 
Gross product
Output
Number of
Number of
Industry 
 establishments persons engaged (thousands of Kenyan pounds)
 

Building and construction 349 28,704 29,353.6 11.645.9
 

Private 292 17,249 18,354.8 6,503.3
 

Public 57 11,455 10,998.8 5,142.6
 

Mining and quarrying 78 3,185 3,901.5 1,942.4
 

Manufacturing and repairs 1,043 63,946 134,821.8 41,821.1
 

Electricity 6 2,492 4,951.1 3,410.5
 

Total 1,476 98,327 173,028.0 58,819.9
 

aSee footnote a in Table A2.13a.
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ref. 19)

Table A2.13c: Summary data for various industrial groups in Kenya, for 1963 

(source: 


Value
Number of establishments Gross 


Number of according to number production added
 
Number of 


Industry establishments employees of employees 
of
_______(thousands 


Kenyan pounds)
5-19 19-49 over 50 


72 67 15,502 7,k62
 
Building and construction 220 29,660 81 


52 34 5,965 2,732
146 6,990 60
Private 


14 31 8,966 4,121
56 22,142 11
Public 


6 2 570
528 10
Electrical contracting 18 


22 22 8 2,270 1,614
52 2,638
Mining and quarrying 


2 7 5,281 3,433
9 2,194 -Electricity 


175 74,803 28,580
775 49,829 41' 183

Manufacturing and repair 


520 279 257 97,856 40,789

1,056 84,321
Total 
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Table A2.13d: Size distribution of firms in Kenya, for 1968 (source: ref. 17)
 

Industry
 

Number of firms by size of
 

firma:
 

Building and construction 


Agriculture, forestry, fishing 


Manufacturing and repairs 


Totalb 


Number of employees by size
 
of firmc:
 

Building and construction 


Agriculture, forestry, fishing 


Manufacturing and repair 


Totalb 


Number of employees per firm
 

0-4 5-9 10-19 20-49 
 50 and over Tota±
 

77 50 72 
 94 123 


170 238 362 557 
 745 2,072
 

772 351 235 
 298 244 1,901
 

5,980 2,503 
 1,932 1,977 2,041 14,433
 

189 331 1,035 3,014 27,268 31,837
 
472 1,627 5,046 18,290 132,139 157,574
 

1,762 2,345 
 3,307 8,080 54,536 70,030
 

12,865 16,543 
 26,600 62,443 393,037 511,488
 

aRefers only to those firms that have responded for the last two years and therefore excludes dormant
 
firms.
 
bin addition to the industries in the table, this includes: 
mining and quarrying; electricity, gas, and
 
sanitary services; commerce; transport, storage, and communication; services; and activities not
 
adequately described.
 
CThe size of firm and number of employees refer almost wholly to the private sector.
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A2.14: Output and employment in construction and manufacturing (source: ref. 29)
Table 


Construction Manufacturing 

Country and year 

Personsb l 
en a ed npoy 

S atitcleggdsunits usands)
(tho 

sc Wages angi Value 
salaries add 

(millions of nation-
al currency units) _ 

tical 
aunits 

_al 

Personsb EployeesC Wages and Value 
engaged saiariesd added 

(millions of nation­(thousands! (lcurnc nts) 
curreny units)-

Ethiopia
f 

(dollar) 
1958 
1961 

na 
125 

na 
na 

na 
30.0 

na 
17.2 

nta 

2 0 .3h 
133 

na 

19.9 
na 

19.9 
na 

12.5 
na 

35.5g 

na 

1962 na na na na na 164 32.6 32.6 21.3 

1Kenya 
(shilling) 

1963 

1963 
1967 

na 

200 
291 

na 

na 
na 

na 

9.1 
na 

na 

104.8 
200.5 

na 

3.135.0 j 

247.7 j 

111 

6164 
214 

na 

34
43.4 
48.7 

33.6 

n 
a 
na 

22.3 

4 k
247 

3 5 3k 

na 

431
431 
634i 

1968 

1969 

1970 

416 

423 

438 

3 2 .0m 

2 8 .9
m 

30.8
m 

3 1 .9
m 

27.0
m 

28.7
M 

215.7 

232.1 

308.4 

295.8i 

39 5 .2i 

431.6i 

232 

267 

307 

51.4 

55.9 

65.4 

na 

na 

na 

38 6 
k 

4 37 k 

494 

7031 
828k 

962 

n1,62 1971 425 34.8
m 24.1 

m 235.2 391.11 na ° na 
302.4€ 

na 
291.4 

ana 
4,287 18,318 

Colombia 
(peso) 

Iran
p 

1968 
1969 

1963 

na 
741 

2,364 

na 
38.1 

12.1 

na 
na 

8.5 

na 
1,106 

na 

na 
2,137 

15,160 

11,060 
7,6820 

111,992 

0 
326.60 

441.2 

318.8 

290.5 

5,050 

8,900
k 

21,754 

40,.00 

(rial) 1968 na na na na 30,100 160,378 684.6 462.9 19,100 75,900 

Koreaq 

(won) 
1968 
1969 

2,591 
2,626 

314.9 
399.4 

na 
397.8 

24,700 
47,796 

55,654 
93,624 

23,808 
24,752 

741.6 
820.1 

715.5 
792.2 

76,600 
105,700 

300,100r 

424,200r 

United States 
(dollar) 

1970 

1958 
1963 

2,998 

na 
na 

309.6 

3.513 
3,715 

307.2 

2,794 
2,958 

52,295 

14,025 

17,802 

99,649 

18,991 

24,198 

23,905 

303,405 

293,030 

854.8 

16,209 

16,313 

835.3 

16,025 

16,160 

137,100 

78,300 

93,000 

547,900 

141,500 

191,600 

1965 na 3,994 3,216 19,446 29,065 na na 18,105 114,600 227,000 

1967 na 4,012 3,268 24,238 33.223 289,346 na 18,422 123.200 261,300 

1968 na 4,114 3,393 26,985 36,270 na na 18,610 132,200 284,200 

1969 na 4,323 3,544 30,533 40,862 na na 19,085 142,200 303,500 

1970 na 4,227 3,481 32,348 42,792 na na 18,231 140,900 297,400 

1971 na 4,305 3,532 135,000 46,509 na na na na na 
(continued) 
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(Table A2.14: continued)
 

aumnber of entities (i.e., establishments, local units, enterprises, etc.) for which the statistics are
 

compiled.
 
bAverage number of all persons engaged during the year, including working proprietors, employees, and
 

unpaid family workers.
 
CAverage for the year of number of persons who did work for which they received pay, excluding working
 
proprietors.
 

dAll payments made to employees during the year of reference in connection with work done, whether in
 

cash or in kind.
 
evalue added generally represents the "census value added" (i.e., gross of the cost of non-industrial
 

services rendered by others) and is generally given in approximate factor values (i.e., producers'

values less all indirect taxes reduced by all subsidies levied on the production of goods and services).
 
fConstruction data are for licensed enterprises engaged in contract construction. 
Manufacturing data
 

Li include establishments with 5 or more employees except those engaged in flour milling for client's
 
account, coffee and grain cleaning, shoe making, and repairing and tailoring.
 

gExcludes sugar cane grown on plantations of sugar refining enterprises.
 
hAt purchaser's value.
 
iConstruction data are for establishments with 5 or more employees; manufacturing data include public and
 

private enterprises with 50 or more persons engaged.
 

3Value of gross domestic product.
 

klncluding employees' contributions to social security and pension.
 
XNet of the cost of non-industrial services rendered by others.
 
mAs of 30 June of the year indicated.
 

nConstruction data are for all enterprises. Manufacturing data are for establishments with 5 or more
 
persons engaged or gross value of production of 24,000 pesos or more.
 

0For one period of year indicated.
 
(continued)
 



(Table A2.14: continued)
 

PIran year starts 21 March of year stated. Construction data are for all enterprises. Manufacturing data
 
include all establishments other than those of the Iranian National Oil Company.
 
qConstruction data are for all registered units except those of 1968, which are for establishments with 5
 
or more persons employed. Manufacturing data are for establishments with 5 or more persons engaged
 
excluding government establishments other than railroads, workshops and tobacco factories.
 
rIn producers' values.
 

SConstruction data include all enterprises engaged in contract construction as of January 1. Manufacturing

data are for establishments with at least one employee excluding central administrative offices and
 
auxiliaries serving manufacturing establishments (in all categories in 1963 and 1967-70 and in the persons

engaged and value added categores in 1958 and 1965) and excluding those establishments engaged in manu­
facturing or repairing for the retail trade (in 1958 and 1965).
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Table A3.1a: Construction, gross fixed capital formation, and gross capital formation for various developing countries and the U.S. (source: ref. 56)
 

b 

GFCF GFCF-C GFCF-C as GCF GFCF-C as GDP GFCF as GCF as GFCF-C as
 

Country and year (million national (million national share of GFCF (million national share of GCF (million national share of GDP share of GDP share of GDP
 

currency units) currency units) (percent) currency units) (percent) currency units) (percent) (percent) (percent) 

Colombia 
(peso) 

1960 
1963 
1966 
1967 
1968 
1969 
1970 

4,843 
7,167 
12,304 
14,720 
18,815 
21,230 
25,850 

2,698 
4,420 
7,468 
9,18 
11,72. 
13,873 
15,468 

55.6 
61.6 
60.6 
66.1 
62.1 
65.3 
59.8 

5,495 
7,844 

15,040 
15,341 
20,406 
22,715 
28,130 

49.0 
56.3 
49.6 
63.4 
57.4 
61.0 
54.9 

26,747 
43,525 
73,612 
83,083 
96,422 
110,933 
130,591 

18.1 
16.4 
16.7 
17.7 
19.5 
19.1 
19.7 

20.5 
18.0 
20.4 
18.4 
21.1 
20.4 
21.5 

10.0 
10.1 
10.1 
11.7 
12.1 
12.5 
11.8 

Ethiopia 
(dollar) 

1963 
1966 
1967 

312 
448 
511 

226 
304 
362 

72.4 
67 9 
70.8 

321 
459 
522 

70.4 
66.2 
69.3 

2,499 
3,370 
3,375 

12.4 
13.2 
15.1 

12.8 
13.6 
15.4 

9.0 
9.0 

10.7 

1968 554 363 65.5 565 64.2 3,606 15.3 15.6 10.0 

1969 500 355 71.0 511 69.5 3,861 12.9 13.2 9.1 

Kenya 
(pound) 

1964 
1965 
1966 

44.3 
45.7 
61.2 

20.8 
22.1 
28.3 

47.0 
48.4 
46.2 

46.6 
51.2 
77.4 

44.6 
43.2 
36.6 

355.0 
356.4 
415.9 

12.5 
12.8 
14.7 

13.1 
14.4 
18.6 

5.9 
6.2 
6.8 

1967 82.2 40.2 48.9 88.9 45.2 440.2 18.7 20.1 9.1 

1968 
1969 
1970 
1971 

89.5 
93.7 
112.7 
140.9 

48.4 
50.6 
55.5 
72.6 

54.1 
54.0 
49.2 
51.5 

92.1 
102.2 
126.1 
163.5 

52.6 
49.5 
44.1 
44.4 

479.2 
519.2 
577.8 
630.5 

18.7 
18.0 
19.5 
22.3 

19.2 
19.7 
21.8 
25.9 

10.1 
9.7 
9.6 
11.5 

Korea 
(won) 

1960 
1963 
1966 
1967 
1968 
1969 
1970 
1971 

26,500 
68,000 
28,700 
27' 00 
41L,700 
552,900 
650,2Su 
729.700 

18,000 
41,700 
113,600 
146,600 
231,000 
330,800 
416,500 
428,600 

67.9 
61.3 
54.4 
53.7 
56.1 
59.8 
64.1 
58.7 

26,800 
9n,300 

224,500 
281,000 
427,900 
620,700 
704,700 
805,300 

67.2 
46.2 
50.6 
52.2 
54.0 
53.3 
59.1 
53.2 

244,500 
485,200 

1,019,100 
1,248,000 
1,574,900 
2,056,500 
2,577,400 
3,153,800 

10.8 
14.0 
20.5 
21.9 
26.1 
26.9 
25.2 
23.1 

11.0 
18.6 
22.0 
22.5 
27.1 
30.2 
27.3 
25.5 

7.4 
8.6 
11.1 
11.7 
14.7 
16.1 
16.2 
13.6 

United State; 1960 
(dollac) :1963 

:1966 
1967 
1968 
L96, 
.1970 
-971 

35,900 
99,500 

130,300 
i33,600 
146,200 
158,600 
160,000 
178,100 

54,700 
63,700 
76,200 
78,300 
87,700 
94,400 
95,200 

110,700 

63.7 
64.0 
58.5 
58.6 
60.0 
59.5 
59.5 
62.2 

89,600 
105,000 
142,200 
140,000 
154,700 
167,200 
163,800 
181,900 

61.0 
60.7 
53.6 
55.9 
56.7 
56.5 
58.1 
60.9 

509,000 
596,300 
758,600 
803,600 
874,800 
942,600 
988,600 

1,061,900 

16.9 
16.7 
17.2 
16.6 
16.6 
16.8 
16.2 
16.8 

17.6 
17.6 
18.7 
17.4 
17.6 
17.7 
16.6 
17.1 

10.7 
10.7 
10.0 
9.7 
10.0 
10.1 
9.6 
10.4 

aData is for the former System of National Accounts (SNA) except for Kenya where it is for the present SNA. All figures are in purchasers' values at current
 

The
 

GFCF for gross fixed capital formation, GFCF-C for gross fixed capital formation in construction, GCF for gross capital

prices except GDP which is in producers' values at current prices, which might result in slightly overstating GFCF, GCF, and GFCF-C as a share of GDP. 


fall wing abbreviations are used: 

formation, and GDP for gross domestic product.
 

bIncludes re!;idential and nonresident.al buildings, land improvement, plantation and orchard development, and all other construction.
 

http:nonresident.al


Gross domestic fixed capital formation as a percentage 
of
 

Table A3.lb: 

gross domestic producta, averages for 1960-1962 and 

1966-1968 (source:
 

ref. 39). 

1966-1968
1960-1962
Region or country 


17.4

Developing countries 16.6 


17.7
18.1
Western hemisphere 


16.3
18.1
Colombia 


15.9
16.2
Africa 


Ethiopiab 11.9 13.3
 

14.7
15.2
Kenya 


17.9
15.3
Asia 


18.9
14.7
Iran 


24.7
11.4
Korea 


24.0

Developed market economies 21.7 


16.7
16.6
United States 


a{easured at constant 1960 market prices.
 

bGross domestic capital formation as a percentage of GDP.
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Table A3.1c: Average annual rate of growth of gross fixed capital for­

mation at constant prices, for the periods 1965-1970 and 1960-1970
 

(percent) (source: ref. 55,56)
 

Region or country 1965-1970 1960-1970
 

5.9 6.3
Market economies 


Developed mark-" economies 5.5 
 6.2
 

8.1 6.7
Developing market economies 


8.9 4.5
Colombia 


13.0 12.6
Iran 

.9b
15.7 14


Kenyaa 


29.1 23.5
Korea 

4.3c
 2.5


United States 


apresent SNA; all others are former SNA.
 

b1964-1970.
 

c1960-1971.
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Table A3.2a: Gross domestic savings and gross foreign savings as a
 

percentage of gross domestic product, averges for 1960-1962 
and 1966­

1968 (source: ref. 39)
 

a
 
Gross domesf c savings Gross foreign savings
 

Region or country
 1966-1968
1960-1962 -966-1968 1960-1962 


1.4
16.1 1.9

Developing countries 14.7 


1.6 1.2
16.5 15.9
Western hemisphere 


3.8
18.0 14.9 2.2

Colombia 


4.1 -0.3
12.3 16.5
Africa 


4.2
10.0 9.1 1.9

Ethiopia 


3.6 1.4
11.6 13.3
Kenya 


1.7
13.8 16.2 1.5

Asia 


-0.3b
19.2 -0.2b 
14.9
Iran 


7.5
4.2 18.1 7.6

Korea 


22.4 1.7

Developed mark t economie 21.6 3.0
 

-0.9 -0.5
18.2 18.3
United States 


aDifference between gross domestic capital forma-ion and gross domestic
 

savings, expressed as a percentage of GDP.
 

bDifference between gross domestic fixed capital formation and gross
 

domestic savings, expressed as a percentage of GDP.
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Table A3.2b: Gross accumulation and its finance for Colombia, Kenya, Korea, and the U.S., former SNA,
 
1960-1970 (miilicas of national currency units) (source: ref. 56)
 

Finance of gross accumulation Gross accumulation
 

Consumption Net capital Increase Gross fixed
 
Country and year Total Saving of fixed transfers from in stocks capital Other
 

capital the rest of the formation
 
world
 

Colombia 1960 5,196 2,529 2,667 na 650 4,845 -299'
 
na 677 7,157 -1 ,304a
(peso) 1963 6,540 2,459 4,081 

na 948 8,654 -1,5 9 1a
1964 8,011 3,707 4,304 


1965 10,464 5,468 4,996 na 1,238 9,504 -278a
 
2,737 12.304 -3 ,
1966 11,616 5,327 6,289 na 4 25a
 

1967 14,609 7,498 7,111 na 612 14,729 -732F,
 
a
-2,755
1968 17,652 9,522 8,130 na 1,591 18,815 


na 1,485 21,230 -3 ,285a
 1969 19,430 10,417 9,013 

25,850


1970 22,901 12,681 10,220 na 2,280 -5 ,229a
 

c
Kenya0 1964 66.7 54.2 -c 12.5 2.3 44.3 20.1a
 
a
 

.0c c 5.8 5.5 45.7 2.6
{pound) 1965 53.8 48
 a
 
1966 73.8 70.5c c 3.3 16.2 61.2 -3.6


1.0 6.7 82.2 -18.3a
1967 70.6 69 .6c -c 

a
 

1968 81.3 72 .3c c 9.0 2.6 89.5 -10.8

a
 

c 8.2 8.5 93.7 -0.6
1969 101.6 93 .4c 

c
1970 110.2 101.1 c 9.1 5.3 114.9 -10.0 a
 

Forea 1960 27,900 10,000 12,300 3,600 300 26,500 1,100
 
7 1 200d
(won) 1963 , 40,000 26,300 1,200 21,600 68,000 -18,500
 

1964 96,000 55,300 36,900 700 20,700 80,500 -5,200
 
119 800d
1965 , 69,000 45,700 _e 800 117,600 1,300
 
195 100 d
1966 123,000 57,900 -e 17,100 206,000 -28,000
 

1967 220,300d 123,800 73,800 -e 8,200 264,000 -51,900
 

(conzinued)
 



(TableA3.2b coutlnued) Finance of gross accumulation Gross accumulation
 

Net capital Increase Gross fixed
Consumption 

Saving of fixed transfers from increas capital Other
 

Country an2 year Total 

formation
capital the rest of the 


world
 

-e 19,000 402,300 -121,800
 
(Korea,cont.) 1968 299,500d 171,400 99,700 


e 67,300 5,,7,300 -158,200

1969 456,500 297,200 126,200 


60,700 651,700 -193,300

1970 519,000 316,600 156,800 e 


f -e 3 ,7 00 g 8590h 1,0
 
9 1 ,300d 

d 
13,200 49 ,100f e 85,900. 1,700
United States 1960 


5 ,500g 99,500" 3,100

1963 108 ,10 0d 4j,200 59,200fe
(dollar) 


e 4 ,900g 108,000h 5,700

1964 118,600 56,300 63,600 


e 8 ,500g 120,000 4,100

1965 132,600d 67,70C 67,900 


130 ,300h 2,400

129000

g 

1966 ILA4, 700d 72,400 73,300fe 

1967 d 64,100 79,200f _e 6 ,900g 133 ,600h 2,200
 

700 d 7 ' 9 h -0197142 , '400  
0 f e 1 0 -400154 85 e 8,400g 146,200h


1968 ,300d 71,600 , 
157
 ,900h -900
 

1969 165, 00 76,500 92,8U0 _ 8 ,10 0g 

160,500 1,300


1970 500d 68,200 98,800' 900 1 ,700g

16 3 ,


aSome of data going into this is not available.
 

bpresent SNA.
 

CSaving includes consumption of fixed capital.
 

dIncludes a statistical discrepancy.
 

e'ess than 50 million national currency units.
 

fCapital consumption estimates for private non farm enterprises are valued at original costs, agricultural
 

estimates are valued at replacement costs, and government 
capital consumption is equal to civil new public
 

construction plus net purchase of used structures by government.
 

glncludes change in stock of federal government enterprises 
and stockpiling of strategic materials.
 

hIncludes civil new public construction and net purchases of used structures by government.
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Table A3.3: Sources of saving in Korea and the United States, 1960-1970, former SNA (source: ref. 56)
 

Savings of corporate and Savings of general Savings of
 
Country quasi-corporate enterprises government householdsa
 

and 
(percent of (billions of (percent of (billions of (percent of
year (billions of 


national national national
 

zurrency units) total saving) currency units) total saving) currency units) tofal 
saving)
 

Korea 1960 2.6 26.0 10.1 101.0 -2.6 -26.0 
(won) 1963 12.6 31.5 21.2 53.0 6.1 15.3 

1964 13.0 23.5 31.3 56.6 11.1 20.1 
1965 20.7 30.0 46.0 66.7 2.3 3.3 
1966 23.6 19.2 57.4 46.7 42.0 34.1 
1967 29.8 24.1 82.3 66.5 11.7 9.5 
1968 30.3 17.7 125.9 73.5 15.3 8.9' 
1969 32.4 10.9 150.3 50.6 114.4 38.5 
1970 .37.3 11.8 195.1 61.6 84.2 26.6 

U.S. 1967 24.1 37.6 -4.4 -6.9 44.4 69.3 
(dollar)1968 20.9 29.2 6.8 9.5 43.9 61.3 

1969 14.5 19.0 19.4 25.4 42.6 55.7 
1970 11.7 17.2 -2.3 -3.4 58.9 86.4 

aIncludes private non-profit institutions serving households.
 



of central banks in a few developing countries and the U.S. 
(percent per
 

Table A3.4: Rates of discount
a 


annum) (source: ref. 55) 

Country and date of rate change Rate 


Colombia May 1963 8.00 


0 0b
March 1970 	 14 .


Iran 	 October 1963 4.00 

August 1966 5.00 

November 1968 
 7.00 


August 1969 8.00 

October 1971 7.00 


10.22
June 1960 

March 1964 


Korea 

10.50 


November 1965 
 21.00 


December 1965 
 28.00 


March 1968 
 21.00 


October 1968 
 23.00 


June 1969 22.00 


April 1970 21.00 


December 1970 
 19.00 


Juue 1971 16.00
 

Country and date of rate change 


United Statesc 	 July 1963 

November 1964 


December 1965 


April 1967 

November 167 

March 1968 


April 1968 

August 1968 


December 1968 


April 1969 

November 1970 

December 1970 

January 1 9 7 1d 


February 1971 


July 1971 

November 1971 

December 1971 


Rate
 

3.50
 
4.00
 
4.50
 
4.00
 
4.50
 
5.00
 
5.50
 
5.25
 

5.50
 
6.00
 
5.75
 
5.50
 
5.00
 
4.75
 
5.00
 
4.75
 
4.50
 

aRates shown represent those rates at which the central bank either 
discounts or makes advances against
 

For countries
 
eligible commercial paper and/or government securities for commercial 

banks or brokers. 


with more than one rate applicable to such discounts or advances, 
the rate shown is the one at which
 

The most recent
 

rate shown for each country is that which was still effective 
on December'31, 1971.
 

bperiod average.
 

CData for Federal Reserve Bank of New York only.
 

dEnd of period.
 

the largest proportion of central bank credit operations 
is understood to be transacted. 




Table A3.5: Net flow of financial resources from multilateral agencies to developing countries, 1961­
1971 (millions of dollars) (source: ref. 64)
 

Average annual net flow

Multilateral agency
 

1961-1963 
 1964-1966 
 1967-1969 


World Bank 262.0 318.3 363.0 


IDA 43.7 232.3 277.7 


IFC 10.3 15.0 31.0 


Total Bank Groupb 316.0 565.7 671.7 


Inter-American Development Bank 68.7 182.7 248.3 


Asian Development Bank - - 4.0c 


E African Development Bank - - 1.0d 


European Development Fund 44.7 115.0 150.3 


f
United Nations Development Programe 67.5 108.0 164.3 


aBased partly on 1971 figures which are provisional.
 

bOnly loans to IDA Part II countries are included.
 

c1968-1969 average.
 

d1969 only.
 

eUNDP program costs in projects; there are no repayments in UNDP assistance.
 

f1962-1963 
average.
 

1970-1971a
 

598.5
 

225.0
 

62.0
 

885.5
 

351.0
 

45.0
 

6.5
 

181.0
 

217.0
 

.1 



Table A3.6a: Proportion of official commitments from some of the DAC
 

countriestoless developed countries and international institutions in
 

the form of grantsa, 1964-1969 (percentage) (source: 
ref. 39)
 

Country 1964 1965 1966 1967 1968 1969 

Norway 95 96 100 100 92 91 

France 80 80 83 74 71 75 

Japan 51 37 42 38b 57b 20 

Denmark 77 70 63 64 57 78 

Austriac 21 18 26 29 51 54 

United Kingdom 54 55 50 57 46 48 

United States 58 62 61 56 45 60 

Portugalb 18 27 19 19 21 17 

Average,
 
56 51
DAC countries 60 61 62 


a	Less developed countries are the developing countries plus Cyprus,
 

Greece, Malta, Spain, Turkey, and Yugoslavia. Grants include sales
 

of commodities for recipients' currencies.
 

bOfficial development assistance only.
 

CLoans calculated partly on a gross disbursements basis.
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Table A3.6b: Weighted average rate of interest on official loan commit­
ments from some of the DAC countries to less developed countries, 1964­
1969 (percentage per annum) (source: ref. 39)
 

a
1968 1969

Country 1964 1965 1966 1967 


Denmark 4.0 5.3 0.0 0.0 0.0 0.0
 

United Kingdom 4.1 3.3 1.0 1.1 1.0 1.2
 

Norway 4.5 3.0 - - 2.2 1.7
 

United States 2.5 3.3 3.0 3.6 3.6(2.6) 3.0
 

France 3.2 3.7 3.5 3.7 3.7 3.7
 

Japan 5.8 4.4 5.2 4.8 3.7 3.7
 

Austria 5.2 5.5 5.4 5.2 5.1(3.2) 2.6
 

Portugal 4.1 3.8 3.6 4.8 5.6(2.4) 2.3
 

Average,
 
DAC countries 3.1 3.6 3.1 3.8 3.6(2.7) 2.9
 

acalculated on the basis of official development assistance commitments
 

only, as are the figure in parentheses for 1968.
 
bcommitments were in grant form.
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Weighted average maturity of official loan commitments
Table A3.6c: 

from some of the DAC countries to less developed countries, 1964-1969
 

(years) (source: ref. 39)
 

1968 1969a
 1966 1967
1964 1965
Country 


United States 33.4 27.9 29.3 28.2 30.0(38.0) 37.1
 

24.0 25.0
Denmark 19.1 13.7 18.7 24.9 


22.2 24.1 24.0 24.1
United Kingdom 24.0 23.9 


b _b 23.0 36.0
Norway L7.0 16.0 


21.5 25.4 16.2 22.6(31.7) 30.1
Portugal 16.3 


16.0 12.0 14.1 16.6 18.1(17.9) 19.5
Japan 


15.3 15.1 17.6 17.0
France 15.6 16.8 


8.8 7.7 9.4 14.6 16.8(21.9) 27.2
Austria 


Average,
 
25.1 24.0 26.0(30.7) 28.4
DAC countries 28.6 22.6 


aCalculated or the basis of official development assistance commitments
 

only, as are the figures in parentheses for 1968.
 

bCommitments were in grant form.
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Table A3.6d: Weighted average grace period on official loan commitments
 
from some of the DAC countries to less developed countries, 1964-1969
 
(years) (source: ref. 39)
 

1965 1966 1967 19 69a
 Country 1964 1968 


United States 7.7 5.9 6.6 6.7 7.0(9.0) 8.7 

Denmark 5.5 2.4 4.2 6.6 7.0 8.7 

United Kingdom 5.1 4.8 6.0 5.5 5.6 5.6 

Norway 6.0 6.0 - -b 5.5 7.9 

Japan 4.5 2.4 4.5 4.7 5.5(5.6) 6.1 

Portugal 1.4 3.8 4.1 2.2 5.5(8.4) 8.0 

Austria 1.4 0.9 2.0 3.7 1.9 4.2 

France 3.1 2.8 2.4 1.8 1.7 1.9 

Average,
 
DAC countries 6.5 4.6 5.8 5.5 6.0(7.2) 6.7
 

aBased on official development assistance commitments only, as are the
 

figures in parentheses for 1968.
 
bCommitments were in grant form.
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IBRD loans and IDA credits by country, net as of June 30, 19 71a (source: ref. 27)

Table A3.7: 


Korea Iran
 
Source Colombia Ethiopia Kenyab 


Bank Loans
 

19
12 6
48 11
Number 


228,824,026 194,500,000 612,146,457

Amount (dollars) 871,877,840 97,800,000 


IDA Credits
 
6
11
6
1
Number 


-
Amount (dollars) 19,500,000 44,500,000 61,300,000 64,938,129 


Total
 

12 19
49 17 23
Number 


259,438,129 612,146,457
142,300,000 290,124,026
Amount(dollars) 891,377,840 


aInitial commitments net of cancellations, refundings, and terminations.
 

bsix loans aggregating $162.8 million shown against Kenya are shared with Tanzania 
and Ugandas
 

e
 



Table A3.8a: Distribution of the economically active population by occupational group (source: 	 ref. 22)
 

Economically Percentage distribution by occupational group
 

Country and year active population
 
(number) 0 1 2 3 4 5 6 7 8 9 10 11 12
 

Colombia 1964 5,134,125 3.9 2.6 4.6 5.6 47.4 0.8 3.0 17.4 11.2 - 3.5 - ­

1951 3,755,609 2.3 -a 8 .1a 1.7 53.1 1.3 1.9 17.2 10.6 1.0 	 2.8 - ­

3.4c 
d


_d 9.6
2.7 6.7 41.3 b b 26.8 6.7 -c 

Iran 1966 7,584,085 2.7 0.1 


1956 6,066,643 1.6 0.5 2.5 5.7 54.0 0.9 2.3 19.9 7.5 0.8 	 1.7 - 2.6
 

Koreae 1972 10,500,000 3.1 0.4 6.1 11.1 48.5 _b _b 19 .7b 6.6 - - - 4.5
 

1966 8,654,360 2.6 0.8 3.9 9.8 52.4 0.7 1.3 15.6 4.9 - - - 8.0
 

1960 7,543,060 2.2 1.2 2.5 7.8 61.8 0.6 3.0 9.0 4.8 1.0 	 1.6 - 4.5
 

b 
 -
U.S. 1972 88,991,000 13.2 9.2 16.8 6.3 3.5 b _b 34.2 13.2 2.8 - 0.8 

3.9 - 0.7 ­1966 80,164,000 11.8 9.3 15.2 6.1 4.9 -f 18.1f 17.3 12.7 


6.1 0.5 4.6 31.4 10.7 2.5 4.9 0.2 ­1960 69,877,476 10.8 7.9 13.0 7.4 


Note: Occupational groups are as follows:
 

0 - Professional, technical, and related workers
 
1 - Administrative, executive, and managerial workers
 
2 - Clerical workers
 
3 - Sales workers
 
4 - Farmers, fishermen, hunters, loggers, and related workers
 
5 - Miners, quarreymen, and related workers
 

6 - Workers in transport and communications
 
7 - Craftsmen, production process workers, and laborers not elsewhere classified
 
8 - Service, sport, and recreation workers
 
9 - Armcd services members
 

10 - Workers not classifiable by occupation (may include some unemployed)
 
11 - Persons seeking work for the first time
 

12 - Unemployed (used when unemployed are not classified according to the occupation in which they are usually or
 

were most recently engaged) (continued)
 



(Table A3.8a continued)
 

aCategory 1 included in 2.
 

bcategories 5 and 6 included in 7.
 

CCategory 9 included in 10.
 

dcategory 11 included in 12.
 
Fdr-1960,
 

eFor 1966 and 1972, economically active population 
figures do not include categories 9 and 11. 


military persons in barracks and 24,945 persons 
of unknown status are excluded.
 

fCategory 5 included in 6.
 



Table A3.8b: Unemployment for occupational groups as a vercentage of total unemploymenta 
in Korea and the
 
U.S. (source: ref. 22,43,63)
 

Total unemployment :Percentage distribution by occupational group

Country and year (thousands) 0 1 
 2 3 4 5+6+7 8 10+11
 
Korea 1972 
 474 1.5 
 0.4 6.5 9.3 4.6 31.-2 3.4 43.0
 

1971 457 
 1.5 0.4 6.3 7.2 5.5 18.6 3.9 56.5
 
1970 446 1.3 
 0.2 5.6 4.9 7.2 16.8 2.9 61.0
 
1969 471 
 0.6 0.6 2.8 4.5 6.2 19.3 2.5 63.5
 
1968 496 1.4 1.8 6.5
3.2 7.5 17.7 3.0 58.9
 
1967 590 1.5
0.8 4.4 
 6.4 7.1 16.4 3.6 59.7
 
1966 666 
 0.9 1.1 2.7 5.7 9.3 12.5 0.6 67.3
 
1965 677 1.9 -.0 4.9 5.2 8.0 16.2 3.,7 59.1
 

> United States 1972 4840 5.8 
 3.0 14.5 4.9 1.7 40.8 15.2 I..b
 

1971 4993 6.7 2.9-- 13.7 4.5 1.6 43.6 14.4 12.6 b
 

1970 4088 
 5.6 2.7 14.2 4.8 2.0 45.1 13.2 12.4 b
 

1969 2831 5.1 2.7 14.8 4.9 2.2 40.8 14.8 14.6 b
 

1968 2817 4.5 2.7 
 13.9 4.7 2.6 41.7 15.5 14.5 b
 

1967 2975 4.5 2.3 13.4 5.1 2.9 42.6 14.8 14.5b
 

1966 2875 4.3 2.6 12.1 4.6 2.8 41.5 15.5 6b
16 .


1965 3366 
 4.0 2.5 11.1 4.8 3.3 43.4 14.9 16.1b
 

1964 3786 3.9 2.7 10.8 4.1 3.6 45.3 14.9 14.7b
 

1963 4070 3.8 2.7 
 10.6 4.6 3.3 47.7 13.9 13.4 b
 

Note: 
 Se&r Note in Table A3.8a.for oxplanation of occupational categories.

alnemployment includes persons seeking work whether or not they were previously employed and persons
 
available for work who were previously employed, including persons temporarily laid off.
 

bcategory 11 only.
 



Range of average number of man-hours 
for construction of one thousand square 

feet of dwelling
 

Table A3.9: 

in Europe and the United Statesa 

(source: ref. 62)
 

Elevator apartments
Walkup apartments 

Type of construction OfstOnieOf-teOn-site
 

Europe
 

b 200-350b
 
Housing built by industrialized 200-450 350-2100
 

systems 

1750-2600
Housin,. of comparable rating b 17502900b
 

built conventionally 


~ United States 850-1486 na
na 

Housing built conventionally 


aSource (dated 1970) gives no year.
 

bHigh figures are reported from Great Britain.
 

cC 



TableA3.10: Ratio of the number of technical and administrative employ­
ees to the total number of workers employed in the building industry
 
for various developed countries (source: ref. 38)
 

Country and year Ratio (percent)
 

Sweden (1960) 23.5
 

Eastern Germany (1963) 22.5
 

Poland (1964) 21.0
 

Norway (1960) 20.0
 

Netherlands (1960) 20.0
 

Czechoslovakia (1964) 18.2
 

Austria (1951) 18.0
 

Federal Republic of Germany (1950) 18.0
 

United Kingdom (1951) 18.0
 

Hungary (1964) 17.0
 

USSR (1964) 15.0
 

United States (1962) 14.0
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Table A3.1la: FixeA capital formation in construction in Korea, 1953-1965, and fixed asset formation and stock in construction in
 
Mexico, 1950-1967 (source: ref. 9,42) 

Country and nature of 1950 1952 1954 1956 1958 1960 1962 1964 1966 1967 

investment 

Koreaa 

GroLz domestic f'i:ed 
capital formation: 

Total (billion won) na 3.28 5.86 14.99 19.80 25.42 45.30 71.26 95.28c na 

Construction 
(billion won) 
(percent of total) 

na 
na 

0 .01b 
0 .3b 

0.02 
0.3 

0.11 
0.7 

0.26 
1.3 

0.22 
0.8 

1.59 
3.5 

1.03 
1.4 

1.59 c 

1.6c 
na 
na 

Mexicod 

Gross fixed asset ormation: 

Total (MiliML pesos) 13,572 18,329 17,444 22,285 22,271 25,507 26,887 37,041 43,143 48,710 

by type of activity 

Construction 
.(million pesos) 68 240 123 146 234 291 80 221 138 71 

(percent of total) 0.5 1.3 0.7 0.7 1.1 1.1 0.3 0.6 0.3 0.1 

By goods produced 

Construction 
(million pesos) 
(percent of total) 

-,456 
54.9 

10,291 
56.1 

9,422 
54.0 

12,050 
54.1 

12,124 
54.4 

14,043 
55.1 

14,796 
55.0 

19,755 
53.3 

22,308 
51.7 

25,118 
51.6 

Stock of fixed assets: 

Total (million pesos) 232,139 259,208 282,746 312,656 345,561 379,424 477,193 467,089 528,966 566,607 

By type of activity 

Construction 
(million pesos) 866 1,156 1,283 1,467 1,953 2,312 2,297 2,551 2,823 2,824 

(percent of total) 0.37 0.45 0.45 0.47 0.57 0.61 0.55 0.55 0.53 0.50: 

aAt current market prices, ref. 42. 

bFigures tie for 1953. 

CFigures are for 1965, preliminary. 

din constant 1960 pesos, ref. 9. 



Table A3.11b: Assets of corporate firms in contract construction and various other industries, in the
 

U.S., 1965 (source: ref. 2)
 

All industries 


Agriculture 


Mining 


Construction 


Manufacturing 


Transportation and
 
utilities 


Trade 


Finance, insurance,
 
and real estate 


Services 


1,427,606 


27,582 


13,326 


113,403 


186,613 


59,846 


441,538 


389,634 


188,284 


Total assets 

(millions of dollars) 


1,736,349 


6,765 


19,560 


26,794 


372,583 


187,390 


126,945 


965,042 


33,727 


Assets per firm
 
(dollars)
 

1,316,000
 

245,000
 

1,468,000
 

236,000
 

1,997,000
 

3,131,000
 

2,875,000
 

2,477,000
 

179,000
 



Table A3.12: Construction materials supplied by government to private contractors in Korea, 1966-1970
 
(source: ref. 12)
 

Cement Steel reinforcement bars Timber 

Year and amount (thousand bags) (thousand kilograms) (thousand cubic meters) 

Government Contractors Government Contractors Government Contractors 

1966
 

Quantity 7,837 8,534 57,706 96,406 53 304
 

Percent 40"2 51.8 37.5 62.5 14.8 85.2
 

1967
 

Quantity 9,234 12,425 55,802 86,837 27 347
 
Percent 43 57 37 63 17 
 83
 

1968
 

Quantity 21,139 21,483 104,931 118,706 29 401
 

Percent 49 51 48 52 7 93
 

1969
 

Quantity 24,201 22,222 155,168 124,572 31 455
 

Percent 52 48 55 45 6 94
 

1970
 

Quantity 24,386 23,599 160,630 165,626 46 840
 

Percent 50.8 49.2 49.2 50.8 5.2 94.8
 



Table A3.13: Heavy equipment available to the construction industry 
in
 

Korea in 1971 (source: ref. 12)
 

Type of equipment Government 


578
Bulldozers 


97
Loa"'rs 


Motor graders 107 


38
Cranes 


Rock crushers 
 15 


Motor scrapers 32 


Dump trucks 238 


Air compressors 64 


Pay loaders 170 


8
Concrete mixers 


Compacting machines 60 


137
Miscellaneous 


1534
Total 


Contractors Total
 

1538 2116
 

1202 1299
 

155 262
 

578 616
 

139 154
 

307 339
 

652 890
 

437 501
 

499 669
 

706 714
 

214 264
 

417 554
 

6844 8378
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Table A3.14:.Occupational distribution of applicants on the live regis­

ter of the employment exchanges in India at the end of December 1964
 

(source: ref. 20)
 

Percentage
 
of totala
Occupational class 


4.4
Professional, technical, and relaed workers 


Administrative, executive, and managerial workers 0.1
 

Clerical, sales, and related workers 2.8
 

Agricultural, dairy, and related workers 0.4
 

Miners, quarrymen, and related workers 0.2
 

Workers in transport and communications operations 1.9
 

Craftsmen and production process workers 
6.6
 

Service workers (e.g. cooks, sweepers, etc.) 3.4
 

Laborers with work experience not elsewhere classified 4.7
 

Persons without professional or vocational training or
 

previous work experience 75.5
 

aTotal number of applicants is 2,489,102.
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TableA3.15: Adult literacy ratesa for Colombia, Iran, Korea, Kenya,
 
Ethiopia, and the United States (source: ref. 39,54)
 

Literate Illiterate
 
Country and year
 

Number Percent Number Percent
 

Colombia 	 195 1b 4,020,921 62.3 2,429,333 37.7
 

1964 6,802,389 72.9 2,526,590 27.1
 

Iran 	 1956 1,397,037 12.8 9,522,949 87.2
 

1966c 3,077,588 22.8 10,407,726 77.0
 

Korea 	 1955d 9,702,976 76.8 2,934,353 23.2
 

1960e 11,486,328 72.1 4,454,004 27.9
 

1966f 11,223,120 68.1 5,252,600 31.9
 

Kenya - early 1960's na 22 na 78
 

Ethiopia - early 1960's na 5 na 95
 

United Statesg 1950h 108,080,400 96.9 3,623,000 3.2 

19591 118,754,000 97.8 2,619,000 2.2 

aBased on census statistics of population aged 15 and over (Kenya and 

Ethiopia - ref.39 ; all other - ref. 54. 
bExcludes adjustments for undernumeration (estimated at 191,683 people) 

and also excludes indigenous population of 127,980. 
cFor settled population only (unsettled population estimated at 244,141 

and nomadic tribes at 462,146). The literacy of 33,280 (0.2%) of those 
included is unknown. 

dSemi-literate population is included in literate category. Includes 

only Korean nationals.
 
eAges 13 and over. Excludes alien armed forces, civilian aliens em­

ployed by armed forces, and foreign diplomatic personnel and their
 
dependents.
 
fDe jure population. Excludes alien armed forces, civilian aliens em­
ployed by armed forces, and foreign diplomatic personnel and their
 
dependents.
 

gage 14 and over. Excludes Alaska and Hawaii.
 
hBased on a twenty percent sample of census returns. De jure population
 

excluding armed forces overseas (estimated at 435,000).
 
iEstimates based on sample uurveys. Relates to civilian population
 

excluding inmates of institutions.
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TableA3.16aEstimated calorie and protein content ot per capita average daily food supply, 1960 and 1967,
 

for Colombia, Kenya, Ethiopia, Iran, Korea, and the United States (source: 


Colombia Ethiopia Kenya Iran 


Assumed requirements per
 
person per daya:
 

Calories 	 2400 
 na 2270 2330 


Protein (g.) 66 na 63 62 


Per capita average daily
 
food supply:
 

Calories - around 1960 2370 2040 2120 2050 


- around 1967 	 na
2280 2240 1950 


% of requirementa 95 na 
 99 84 


Protein - around 1960 (g.) 55.6 na 
 64.4 59.6 


- around 1967 
(g.) 53.3 na 67.9 52.1 


% of requirementa 81 na 108 84 


aFAO/WHO reference standards of physiological needs of various subregions. 

1967 data.
 

ref. 16,39)
 

Korea U.S.
 

2200 2710
 

56 74
 

2090 3120
 

2430 3240
 

111 120
 

59.0 92.4
 

69.5 	 96.1
 

124 129
 

Percentage is calculated on
 



Table A3.16b: Per capita calorie and protein intake by income class 
for various
 

ref. 36)
developing countries (source: 


Country, year,and Percentage Per capita Per capita protein
 

of calorie intake intake ( rams)

family income/ 


Total Animal
families (calories)
expenditure group 


LATIN AMERICA
 

Brazil (1960-61)
 
Annual family income
 
(new cruzeiros per year)
 

Urban areas:
 

4.16 1,315 35.6 10.5
 
Under 100 


49.1 15.1
21.94 1,788
100-249 

66.9 25.6
31.48 2,227
250-499 

95.7 40.1
30.54 2,830
500-1,199 


119.9 65.1
11.88 	 3,569 


-- 2,345 73.2 31.2
 
1,200 & over 


Average 


Rural areas:
 

7.94 1,755 50.0 13.2
 
Under 100 


64.9 21.7
27.30 	 2,267 


na
 
100-249 


29.68 2,577 75.9

250-499 


39.1
24.56 3,144 95.4
500-1,199 

52.5
10.52 	 3,674 116.6 


-- 2,083 80.6 31.0
 
1,200 & over 


Average 


Colombia (1956-62)
 

1,535 30 9

"Very poor" rural 	 na 


na 1,538 34 15
 
"Very poor" urban 


na 2,138 52 22
 
"Middle class" rural 


na 2,183 60 31
 
"Middle cla~s" urban 


Mexicc (1958/59)
 

na 1,788 45 na
 
"iery poor" rural 


na 1,803 51 na
 
"Very poor" urban 


na 2,275 57

"Middle class" rural 

na
 

na 2,331 64 na
 
"Middle class" urban 


Peru (1951-58)
 
na
 na 1,754 47


Mountain area 

na
 na 2,205 64


Coastal areas 


ASIA
 

Ceylon
 

na 1,864 44 8.3
 
Rural (1961-66) 


na
 
Upper clas Cobmbo (1957) 	 na 3,271 84 


(continued)
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(Table A3.16b continued)
 

Country,year,and 

iamily income/ 


expenditure group 


Irana
 

Peasants 


Urban wage earners 


Landowners 


India (1958)
 

Maharashtra State
 

Expenditure per capita
 
(rupees)
 

Urban and rural areas:
 

0 - i1 


11 - 18 


18 - 34 


34 and over 


Average 


AFRICA
 

Madagascar (1962)
 

Income (thousand france
 
per family per year):
 

1 - 20 


20 - 40 


40 - 80 


80 - 130 


130 - 190 


190 - 390 


390 - 590 


Other classes 


UAR (1965)
 

Low income class 


Middle income class 


Higher income class 


Tunisia (1965-67)
 

Dinars per person
 

Rural areas:
 

Less than 20 


20 - 32 


32 - 53 


53 - 102 


Percentage 

of 


families 


na 


na 


na 


21.3 


18.9 


20.7 


39.1 


54.7 


27.7 


11.0 


3.8 


1.5 


0.8 


0.3 


0.2 


na 


na 


na 


8.2 


16.2 


30.8 


32.4 


Per capita 

calorie intake 


(calories) 


1,842 


2,132 


2,658 


1,340 


2,020 


2,485 


3,340 


2,100 


2,154 


2,292 


2,256 


2,359 


2,350 


2,342 


2,456 


na 


2,204 


2,818 


3,130 


1,782 

2,157 

2,525 

2,825 1 

Per capita protein
 
intake (grams)
 

Total Animal
 

60 na
 

65 na
 

74 na
 

37.9 1.4 

56.6 2.6 

69.0 6.6 

85.7 11.9 

59.7 4.5 

47.3 5.5 

54.1 8.5 

53.6 9.4 

61.2 15.2 

59.1 15.2 

64.6 21.8 

65.4 23.6 

na na 

71 15.0 

84 18.0 

98 37.0 

na na 

na na 

na na 

na na 

aoriginal source dated 1961. (continued)
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(Table A3.16b continued)
 

Per capita protein
Country, year,and Percentage Per capita 


family income/ of :alorie intake intake (grams)
 

expenditure group families (calories) Total Animal
 

10.9 3,215 na na

102 - 200 


200 and over 1.5 3,150 na na
 

-- 2,609 na na
Average 
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Table A3.17a: Ratios of active apprentices, apprenticeship 
completions, and journeymen losses to active
 

ref. 28)

journeymen, by craft for 52 major cities in the U.S. (source: 


Average ratio of Apprenticeship Journeymen losses
 
per 1000 active
 

Occupation apprentices per 100 completions per 1000 

journeymenc
active journeymena active journeymenb 


1965-1968
1950-1964 1965-1968 1950-1964
1950-1964 1965-1968 


na 27.2
na 41.5
na 20.5

Asbestos workers 


Bricklayers, marble, terrazzo, mo- 19.7 19.5
25.7 iO.8 

saic, stone, and tile workers 7.4 5.3 


4.8 15.7 14.2

4.3 4.4 7.2 


Carpenters (including soft floor
 

layers and millwrights) 

28.0
27.3 20.6
13.2 12.4 32.0 


Electricians 

21.5 23.0
16.7 15.5
5.0 6.3


Ironworkers (including rodmen) 

na 26.0
na 18.2
na 7.0


Lathers 

8.8 22.6 24.2
4.2 7.9 


Painters, glaziers, and paperhangers 3.3 


9.0 21.4 20.5
4.3 19.3
6.8
Plasterers and cement masons 

23.5
19.3 16.0 20.8
10.2 11.3


Plumbers and pipefitters 

29.0 32.0
33.3 28.2
12.3 12.7


Roofers 

25.2 15.5 17.2


12.7 12.7 27.9 

Sheet metalworkers 


aRatio of number of persons working under apprenticeship 
agreements to number of journeymen working or
 

available for work on July I of the specified 
year.
 

bRatio of number of persons completing prescribed apprentice training during the previous 
twelve months to
 

the number of active journeymen on July 1 of 
the specified year
 

cRatlo of number of journeymen who became unavailable for work because of death, permanent 
disability, or
 

retirement during the previous twelve months 
to the number of journeymen active on July 1 of 

the speci­

fied year.
 



Table A3.17b: Ratio of apprentices to craftsmen (excluding electricians)
 
employed by contractors in the construction industry, by craft for Great
 
Britain, 1962 (source: ref. 3) 

Craftsmen Apprentices RaLio of appren-
Occupation (thousands) (thousands) tices per 100

craftsmen 

Carpenters and joiners 143.0 29.0 20 

Bricklayers 95.7 13.3 14 

Slaters and tilers 10.5 1.5 14 

Plasterers 26.5 3.5 13 

Painters 116.0 14.0 12 

Plumbers and glaziers 44.3 12.7 29 

Masons 7.0 1.0 14 

Heating and ventilating 
engineers 19.8 3.2 16 

Total 462.8 78.2 17 
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Enrollment in educational institutions in Korea and Iran, 1961-1971 
(thousands)(source:


TableA3.18a: 

ref. 43)
 

Second level
 

Country
 
an r- Frt General or technical training Toal ThrvSeca
 

and Pre- First Vocational Teacher Total 	 Special

level
 

year school level 


10 928 142 na
 
Korea 1961 15 3855 789 119 


3 999 134 1
 
1962 17 4089 855 142 	

2
- 1049 132
169
1963 19 4422 880 

1085 	 143


1964 17 4726 904 182 -	 2
 

- 1201 142 3
1005 	 196 

198 - i280 175 3


1965 20 4941 


1966 22 5165 1082 

209 - 1380 171 3
 

1967 22 5383 1171 

223 - 1510 172 4
 

1968 22 5549 1287 

3
- 1Ni2 1871442 	 271
1969 22 5623 


na 	 na 1935 201 4
 
1970 22 5749 na 


na na 215 5
 na 	 na
1971 22 5807 


9.1 	 7.5 314.2 22.8 na
 
Iran 1961 13.1 1554.5 300.9 


9.2 	 5.8 341.9 24.3 na

1962 12.9 1719.4 326.9 


10.5 3.8 383.3 24.9 na
 
1963 13.3 1841.2 369.7 


12.9 4.2 443.5 25.7 na
 
1964 13.6 2030.7 426.4 


4.7 561.2 29.0 1.4
 
1965 13.7 2181.7 493.7 15.2 


5.7 658.5 36.7 na
 
1966 14.7 2378.1 579.8 16.0 


6.7 690.8 46.9 1.4
 
1967 15.2 575.6 674.6 16.2 


6.0 806.6 58.1 1.4
 
1968 19.5 2753.1 781.6 19.0 


930.0 	 67.3

1969 20.2 2916.2 897.4 23.3 9.3 	 2.1
 

30.5 	 13.2 1012.9 74.7 na
 
1970 19.3 3002.8 969.2 




Table A3.18b: Enrollment and outputa of educational institutions in Colombia (source: ref. 21)
 

1960 1964 1968 

Educational level 
Enrollment Output Enrollment Output Enrollment Output 

Primary 1,960,000 na na na 2,733,000 na
 

251,000 na 390,000 na 587,000 na
Secondary 


140,000 8,070 236,000 13,902 406,000 23,728
Bachillerato 


12,000 199 16,000 445 28,000 1,223
Industrial 


69,000 1,200
Commercial 40,000 725 50,000 873 


Agricultural 3,000 90 3,000 92 8,000 220
 

Teacher training 28,000 2,099 52,000 2,706 54,000 7,095
 

Vocational 8,000 450 11,000 529 12,000 675
 

Other 19,000 na 23,000 na 11,000 na
 

24,000 na na na 62,000 na
Higher 


Total 2,235,000 na na na 3,382,000 na
 

aAlthough the source does not define output, presumably it represents the number of students who completed
 

a particular level of education in the year indicated. Colombia's high dropout rate (e.g., only 5.3% of
 

the students who enrolled in agricultural schools in 1963 completed the course in 1968) and the large num­

ber of students who repeat a year's work (e.g., nearly 18% of all students enrolled in primary level
 

schools in 1968 were repeaters) may explain the seemingly disproportionate figures for enrollment and
 

output.
 



Table A3.19a: Gross domestic product per employee and 
gross domestic product per economically active person 

in U.S. dollars for
 

ref. 22,54,55)
 
construction, manufacturing, agriculture, and total economy 

for Korea, Kenya, and the U.S. (source: 


per economically
GDP per emplyeeGD
Total GDP Sector's share of GDP 

(former SNA, emloe Economically active aciv ero
 

coutry
Indutry IdsrcutyIEmployment holas population in sec (thousand US dollars
 
(million US (thousands)
n sector 


and year million US 	 (thousands) US dollars 

ll S (percent) ollars) 

per person)
peson)
dollars) 	 dollarsper 


CONSTRUCTION
 
a 	 na
na
1.8
6 496.9 279
1970 8,281 


333
a na 


Korea 

na
1.3
6 425.1 


a 0.8
 
1969 7,085 


340
284.3 	 317


200a 200 0.6
 
1968 5,685 5 	 0.9 


112.0 

na
 

1963 3,732 3 	 0.6 


b 	
3 0 .8c 3.2
6 97.1 	 na 


Kenya 1970 1,618

c 	 na


h 	 28.9 3.0 na

6b 87.2
1969 1,454


na 
 na
 
1 ,3 4 4b 5b 67.2 3 1 .9c 2.1 


1968 

1.7 na 	 na
 

4 37.0 2 2 .0c
1964 924 

9.6
d 	 5,447
b 	 15.3
5b 52,288 	 3,411


United States 1971 1,045,753
 
b b d 14.4 4,572 10.6
 

1970 972,581 5 48,629 3,381 

d 9.25,061
b 	 13.5
46,393 3,435
1969 927,876 5b 

d 	 8.8
4,887


5 43,135 	 3,185 13.1 


3 ,20 8 d 12.5 4,807 

1968 862,700 


8.3
 
1967 799,300 
 5 39,965 


4,924 
 6.1
 
4 30,092 3 ,2 75 d 9.2 


1966 752,300 

e 8.8 na na
 

27,935 3 ,18 6d 

na
 

1965 558,700 5 


2 ,9 6 3d 8.1
4 23,853 	
na 


1963 596,341 

4.7
 

na 	 4,302 

4 20,361 na 


1960 509,028 


MANUFACTURING 
na
 

1 ,26 0 a 1.38
1,739.0 	
na 


1970 8,281 21
Korea 
 na
 
1,487.9 1 ,2 2 2a 

na 


a 0.92
 
1969 7,085 21 	 1.22 


1,231
C-96
20 1,137.0 1,181

a 631 


1968 5,685 

0.89
0.89
15 559.8 631
1963 3,732 


b 2.36 na na
 
12 194.2 82.3

c 

Kenya 1970 1,618

b 2.20 na na
 

1969 1,454 1lb 159.9 72 .7c 	 (continCtd­



(Table A3.19a continued)
 

GDP per employee Economically active activM pron
 
Sector's share of GDP Employment
Total GDP
Industry, country in sector (thousand population in sector a Uson
 

and SNA, US (former

(mipercentS (thousands) US dollars (thousands) (thousand US dollars
million US (percent) per person)
per person)
dollars) dollars) 


(Manufacturing,cont.)
 

(Kenya) 1968 1 ,3 ,4 b 147.8 7 0 .7c 2.09 na na 

1964 924 10 92.4 60.8c 1.52 na na 

United States 1971 1,045,753
b 25b 261,438 18,529d 14.1 20,972 12.5 

1970 972,581
b 26b 252,871 19,349

d 13.1 20,837 12.1 

1969 927,876
b 28b 259,805 20,167

d 12.9 21,964 11.8 

1968 862,700 28 241,556 19,781
d 12.2 21,555 11.2 

1967 799,300 28 223,804 19,447
d 11.5 21,472 10.4 

1966 752,300 28 210,644 19,214
d 11.0 21,017 10.0 

1965 558,700
e 31 173,197 18,062d 9.6 na na 

1963 596,341 28 166,975 1 6 ,9 9 5d 9.8 na na 

1960 509,028 28 142,528 na na 18,536 7.7 

IAGRICULTURE 

Korea 1970 8,281 28 2,318.7 4,834
a 0.48 na nn 

1969 7,085 29 2,054.7 4 ,7 98 a 0.43 ne na 

1968 5,685 29 1,648.7 4,863a 0.34 4,900 0.34 

1963 3,732 42 1,567.4 5,021a 0.31 5,022 0.31 

Kenya 1970 1,618 31b 501.6 204.5 
c 2.45 na na 

1969 1,454
b 32b 465.3 195.0

c 2.39 na na 

1968 1 ,3 4 4b 3 3b 443., 1 90 .2c 2.33 na na 

1964 924 38 351.1 208.3 c 1.69 na na 

United States 1971 1,045,753
b 3b ?A,373 3 ,38 7 d 9.3 3,619 8.7 

1970 9 72 ,5 8 1b 3b 29,177 3 ,46 2 d 8.4 2,840 10.3 

1969 927,876
b 3b 27,836 3 r60 6 d 7.7 3,781 7.4 

1968 862,700 3 25,881 3 ,8 1 7d 6.8 4,005 6.5 

1967 799,300 3 23,979 3 ,8 4 4d 6.2 4,045 5.9 

1966 752,300 3 22,569 3,979
d 5.7 4,439 5.1 

(continued) 



(Table A3.19a continued)
 

Industry, countryand year 
Total GDP Sector's share of GDP EGDP 

(former SNA, EmletImillion US }.ecn.(million US in sectorI 
idollirs) __ _)_ dollars) (thousands) 

(percent 

per employee 
(thousandUSdllr 
US dollars 
per person) 

E lonoi actvopulation in sector 
(thousands) 

GDP per economically 
active person(huadU olr 

(thousand US dollars 
per person) 

(Agriculture, cont.) I 
(U. S.) 1965 558,700e 4 22,348 4 ,361d 5.1 na na 

1963 596,341 4 23,854 4 ,687d 5.1 na na 

1960 509,028 4 20,361 na na 4,519 4.5 

TOTAL ECONOMY 

Korea 1970 8,281 - - 9 ,5 74 a 0.87 na na 

1969 7,085 - - 9,347 0.76 na na 

1968 5,685 - - 9,261 0.61 9.757 0.58 

1963 3,732 - - 7,947
a 0.47 8,653 0.43 

Kenya 1970 1 ,6 18b - - 6 4 4 .5c 2.51 na na 

1969 1,454b - - 627.2
c 2.32 na na 

1968 1 ,34 4 b - - 6 06 .4c 2.22 na na 

1964 924 - - 5 8 9 .6c 1.57 na na 

United States 1971 1,045,753b - - 79,120d 13.2 86,929 12.0 

1970 972,581
b - - 78,627

d 12.4 82,049. 11.9 

1969 927,876
b - - 77,902

d 11.9 84,239 11.0 

1968 862,700 - - 75,920
d 11.4 82,272 10.5 

1967 799,300 - - 74,372
d 10.7 80,793 9.9 

1966 

1965 

752,300 

5 5 8 ,70 0 e 

-

-

-

-

72:895
d 

71,088d 

10.3 

7.9 

80,164 

na 

9.4 

na 

1963 596,341 - 67,762d 8.8 na na 

1960 509,028 - - na na 69,877 7.3 

aData includes persons aged 14 and over and is based on labor force sample surveys (civilian labor force employed).
 

bEstimates relate to present SNA.
 

Data is based on statistics of establishments. Employment in rural areas except for large enter-

CDate is June of each year. 

prises is excluded beginning in 1968.
 
dData includes persons aged 16 and over and is based on statistics of establishments 

in the private sector for manufacturing and
 

construction and labor force sample surve7s for the rest.
 

eprivate sector only.
 



gross domestic product per economically active 
person in constant national currency 

units for construc-

Gross domestic product per employee and 6,22,36,54)Table A3.19b: 
tion, manufacturing, agriculture, and total 

economy for Colombia, Iran, Kenya, Korea, and 
the U.S. (source: ref. 


Total Economy
Agriculture
Manufacturing Total employed
Construction Total GDP 


active
 
B 

C tional cur-na- or economically C
(millin

Country and year CyAear
Conr thousands
an 
 units
renc 


Colombia (1958 pesos)
 
Eccnomically active 5,938 6.48
38,500


9.16 10,691 2,670 4.00 

4.44 7,404
316 808 

5,134 5.30

1970 1,402 2,427 3.52 27,200


7.84 8,541

3.57 5,141 656


789 221
1964 


Iran (current rials)
 
71.2
7,584
540,300 .0


Economically active 121,500 3,169 38.4
125.0 4.a697 

136 65.8 158,600 1,268 .3
22,100 211
1966 


Kenya (1964 pounds) 
b 548.2 0.807a 


Employment 34.8
a 

0.598 59.5' 92.8 0.641 175.2 2 11 .1b 0.830 679.7 
1971 20 .8a 0.
7. 

5b 0.601
 
2b 0.3 a 

5b 0.843 516.2' 644.
b 82.3 0.638 172.3 2 0 4 a 30.8 0.617 52.5' a 

2b 0.771

1970 19.0 a b 0.848 483.3 627.
a b 0.669 165.4 195.0
a 

28.9b 0.644 4R.6 72.7 .4b 0.750
 
1969 18.6 .

3a 190 .2b 0.817 454.8a 606
 
b .7b 0.631 155
a 31.9 0.577 44.6' 70 b b 0.709


1968 18.4 0.775 423.7' 597.5

.3b 0.600 147.3a 190.1 0.70
a .9b 0.545 40.9' 68

5 7 7 .5b 0.706 
1967 16.3 29 .9b 0.683 407.9a 


.5b 0.574 144. 211

0.481 38.2 66 8a 

b .7 "0b 0.599 
1966 14.9 a 3 1 .0 b a 209.5 0.562 355 ' 594 a .7b 0.551 117.7 b
a77b5a
a 0.607 36.2 65 a 0.602
589.6
 

b 0.563 130.2 5 4
1965 13.0 21.48 
b a 208.3 0.625 355.
 

60.8
22.0 0.573 34.2a c14
12.6' 1,2,09
1964 7
,834c 


Korea (1965 won)
 
27 c 4,834 76 1,412,200 9,574 148Employment 379,300 1,260 301 367,400

1970 79,100 279c 284 

347c 1379,
77 1,283,100


798c 

224 321,600 119
263 370,400 4 ,
1,222'
333' 9,261'
74,400 68 1,105,100
1969 223 330,800 4 ,863c
1,181
170 263,000 i09
317c 8,914'
53,900 66 973,600
1968 043 4,924c
197 326,900 


264c I16 205,300 1. 7 8,659' 104

38,500 69 900,700
1967 193 345,900 5 ,013c 22c
c 857'
163 165,800 94
213 o,5
34,800 62 798,200
1966 

800
c 179 311,600 5 , 00 0c 

113 142,800 91

27,600 245c 62 743,800 8,210c 
1965 174 314,300 5,084c 


670c
114 116,800 86

21,800 192c 54 686,200 7,947'


1964 
631

c 177 270,600 5,021c 
104 111,600
200c
20,700 


113
 
1963 


9
65 1,105,100

Economically active 214 330,800 4,900


1,231

340 159 263,000 9,504 102
 

53,900 66 973,600
1968 4,924
197 326,900 

264 146 205,300 1,043 8,654 104
 

38,500 76 900,700
1967 4,553
173 345,900
958
182 165,800 97
191 8,199
34,800 62 798,200
1966 5,006
180 311,60C

113 142,800 84
 

27,600 245 
792 

62 743,800 8,894

1965 174 314,300 5,084


671 79
 
21,800 191 114 116,800 

54 686,200 8,653

1?64 631 177 270,600 5,022 


104 111,600 7,543 77

20,700 200 43 581,700
1963 166 244,000 4,670


487
IL3 80,600127
14,400
196C 




(Table A3.19b continued) 

Construction Manufacturing Agriculture I Total Economy 

Country and year 
aTotal GP I employeda I(Ilor cnmcly 

A B C A B C A B C (Oillionna-I or economically
tional cur- active 

C 

rency units) (thousands) 

United States (1963 dollars) 

Employant 

1971 29,100 3.411 
d 

8.53 227,300 18,529
d 

12.3 27,300 3,387d 8.1 805,100 79,120
d 

10.18 

1970 28,400 3,38 1d 8.40 223,500 19 ,349d 11.6 26,600 3,462d 7.7 785,100 78 .62 7 
d 

9.99 

1969 

1968 

19,100 

28,700 

3 ,435
d 

3,285
d 

8.47 

8.74 

234,900 

225,200 

20 ,167d 

19,781
d 

11.6 

11.4 

25,800 

25,200 

3,606d 

3 ,817d 

7.2 

6.6 

789,400 

768,400 

77 ,90 2d 

75,920
d 

10.13 

10.12 

1967 27,800 3,208
d 

8.67 211,000 19,447
d 

10.9 22,700 3,d44d 5.9 731,900 74 ,372d 9.84 

1966 

1965 

29,800 

31,600 

3,275
d 

3,18 6d 

9.10 

9.92 

211,500 

195,900 

19,214d 

18 ,062d 

11.0 

10.8 

21,200 

22,600 

,979d 

4 ,361 
d 

5.3 

5.2 

712,300 

668,000 

72,895
d 

71,088
d 

9.77 

9.40 

1964 

1963 

28,700 

26,400 

3,050
d 

2,963d 

9.41 

8.91 

178,600 

167,000 

17 ,274d 

16 ,995
d 

10.3 

9.8 

21,200 

21,600 

4 ,523d 

4 ,68 7d 

4.7 

4.6 

628,300 

596,300 

69 ,035d 

67,762 
d 

9.10 

8.80 

Economically active 

1971 29,100 5,447 5.34 227,300 20,972 10.8 27,300 3,619 7.5 805,100 86,92 9.26 

1970 28,400 4,572 6.21 223,500 20,837 10.7 26,600 2,840 9.4 785,100 82,049 9.57 

1969 29,100 5,061 5.75 234,900 21,964 10.7 25,800 3.781 6.8 789,400 84,239 9.37 

1968 28,700 4,887 5.87 225,200 21,555 10.4 25,200 4,005 6.3 768,400 82,272 9.34 

1967 27,800 4,807 5.78 211.000 21,472 9.F 22,700 4,045 5.6 731,900 80,793 9.06 

1966 29,800 .,924 6.05 211,500 21,017 10.1 21,200 4,439 4.8 712,30C 80,164 8.89 

1964 28,700 4,903 5.85 178,600 19,468 9.2 21,200 5,057 4.2 628,300 76,971 8.16 

1960 26,200 4,302 6.09 144,900 18,536 7.8 20,700 4,519 4.6 528,400 69,877 7.56 

Note: Heading codes are as follows:
 

A - Sector's share of CDP (million national currency units)
 

B - Economically active or employed in sector (thousands)
 

C - GDP per employee or per economically active (thousand national currency units per person)
 

aPresent SNA, all rest former SNA.
 

bDate is June of each year. Data is based on statistics of establishments. Employment in rural areas except for large enterprises is excluded beginning in 1966.
 

CData includes persons aged 14 years of age and ovez and is based on labor force sample surveys (civilian labor force employed).
 

dData includes persons aged 16 and over and is based on statistics of establishments in the private sector for manufacturing and construction and labor forcesample
 

surveys for the rest.
 



Table A3.19c: Value added per person engageda in construction and manu­

facturing for Ethiopia, Kenya, Colombia, Iran, Korea,and the U.S.
 

(source: calculated from Table A2.14).
 

Construction Manufacturing
 

Country and year (thousands of national currency units per person
 

engagedb)
 

1.78d
 na
Ethiopiac 1958 

(dollar) 1961 (0 .68 )e na
 

1.87 d
 na
1962 


9.93h
 .83)g
Kenyaf 1963 (14


(shilling) 1967 na 13.02h
 

13.68h
 .24g
1968 9


14.81h
 .67g
1969 13


14.71 h
 
.0 1g
1970 14
 

1971 1 1 .24g na
 

na 	 60.58J
 Colombiai 1968 

(peso) 1969 -56.09 66.61J
 

Irank 1963 1,252.9 91.1
 
(rial) 1968 na 110.9
 

Korea1 1968 177 405m
 

(won) 1969 234 	 517m
 

641m
 322
1970 


United Statesn 1958 5.41 8.73(8.83)
 
(dollar) 1963 6.51 11.75(11.86)
 

1965 7.28 (12.54)
 

1967 8.28 (14.18)
 

1968 8.82 (15.27)
 

1969 7.06 (15.90)
 

1970 10.12 (16.31)
 

1971 10.80 na
 

aFor definitions of value added and persons engaged and for figures for
 

this table see Table A2.14.
 

(continued)
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(Table A3.19c continued)
 

bFigures in parentheses are value added per employee.
 

cConstruction data are for licensed enterprises engaged in contract
 

Manufacturing data include establishments with five
construction. 

or more employees except those engaged in flour milling 

for client's
 

account, coffee and grain cleaning, shoe making, and repairing 
and
 

tailoring.
 
dExcludes value added for sugar cane grown on plantatious of sugar
 

refining enterprises.
 
eValue added at purchasers' values.
 

fConstruction data are for establishments with five or more employees.
 

Manufacturing data include public and private enterprises 
with fifty
 

or more persons engaged.
 

gcalculated from value of gross domestic product and persons engaged
 

as of June 30 of year indicated.
 

hCalculated from net of the cost of non-industrial services rendered
 

by others.
 
Manufacturing data are
 iConstruction data are for all enterprises. 


for establishments with five or more persons engaged 
or gross value
 

of production of 24,000 pesos or more.
 

engaged based on one period of year indicated.
iCalculated from person 


kIran year starts 21 March of year indicated. Construction data are
 

for all enterprises. Manufacturing data include all establishments
 

other than those of the Iranian National Oil Company. 
These figures
 

for construction are clearly invcalid but are presented 
here along
 

with others from the same source. They cause some doubt as to the
 

validity of the figures for Iran in Table A2.14. For 
another estimate
 

or A3.19d.
of productivity in Iran see TableA3.19b 


1Construction data are for all registered units, except those of 1968
 

which are for establishments with five or more persons 
employed.
 

Manufacturing data are for establishments with five 
or more persons
 

engaged excluding government establishments other than 
railroad work­

shops and tobacco factories.
 

mCalculated from value added in producers' values.
 

nConstruction data include all enterprises engaged in contract con­

struction as of January 1. Manufacturing data are for 
establishments
 

with at least one employee excluding central administrative 
offices
 

and auxiliaries serving manufacturing establishments 
(in all years)
 

and excluding those establishments engaged in manufacturing 
or repair
 

for the retail trade (in 1958 and 1965).
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ref. ,
 

Table A3.19d: Value added per employee 
by industry sector for Kenya and Iran 

(source: 
3 7)
 

Iran (1966)
Kenya (1963) 	 added

ValueaddedValue 


per employee

Value added Employees
added 


Industryuad Inuse aValue Employees per employee (millions 	 (number in (thousands of
 
thousands) rial o
(thousands (number) (pounds per of rials) 


of pounds)person)
 

41
20,700

7,162 29,660 245 	 510 


Construction 

43a
1,231a
52,500a
573
49,829
28,580
Manufacturing 

28
3,745
na 105,800
na
na
> Agriculture 


4b	 
484b 7,296 59
432,000 


4 0 ,7 8 9b 8 4 ,3 2 1b
Total 


aExcludes petroleum refining.
 

blncludes mining and quarrying, building and construction, electricity, 
and manufacturing and repairs.
 

3 



Table A3.20:The effect of distance and slope on labor productivity in
 
hauling and unloading activities in India and Indonesiaa (cubic meters
 
per man-hour) (source: ref. 14)
 

Slope
 
Distance (meters)
 

0.004 0.032 0.079 0.116 0.15 0.25
 

India 15 na na 0.69 0.66 0.64 0.60
 

25 0.73 0.59 0.50 0.47 0.46 0.43
 

50 0.46 0.37 0.31 0.30 0.29 0.27
 

100 0.29 0.24 0.20 0.19 0.18 na
 

150 0.22 0.18 0.15 0.15 0.14 na
 

200 0.18 0.15 0.13 0.12 0.12 na
 

Indonesia 15 na 1.04 0.91 0.87 0.83 0.77
 

25 na 0.74 0.65 0.61 0.59 0.53
 

50 na 0.45 0.39 0.36 0.35 0.31
 

100 na 0.26 0.23 0.21 0.20 na
 

a	Field studies in India ran from December 1971 to mid-June 1972 and in
 

Indonesia from July to December 1972.
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Table A3.21: The effect of different levels of 
supervision on reso rce productivities in India and
 

Indonesiaa (source: ref.14)
 

Output (m3/hour) Ratio of higher out-
Method of ray- ] putput

Activity Aciiyment ofoflaborab D Supervision ratin . to lower output
 

2 _ __3 4_ _ 

India
 

1 na 0.35 0.6 1.97
 
Excavating and loading cohesive soils 


3 na 0.51 1.01 1.97
 
into headbaskets 


hauling and unlcading homogeneous loose
 
na 0.21 0.28 1.33
3
materials by headbaskets 


Indonesia
 

na 4.81
1 50.6 243.4

Unloading dumper 


Compacting and finishing stone bases, io
 
na 5.7 na 10.9 1.91
 

quality 


Compacting and finishing surface dressfrg,
 
na 208.8 469.1 2.25
 

low quality 


asee footnote a, Table A3.20.
 

bThree methods of payment of labor are considered: 1 - daily paid or muster roll (wages and salaries 

task work (daily wage for a given task or quantity of work 
each 

lirectly related to hours worked), 2 ­

and 3 - piecework (pay at rates for each unit of work completed).
day), 

CSupervision is rated from 1 to 5 (very poor, poor, fair, good, very good) based on the level of effec­

tiveness of supervision in relation to its effect, in the 
judgment of the observer, on the input/output
 

relationship. Supervision, levels 3 and 4, covaries with health and nutrition 
so the effect of better
 

supervision may be overstated.
 



Table A3.22: Comparison of labor productivities 
for different methods of payment in India 

and Indonesiaa
 

(source: ref. 14) 

Activity Supervision
rating 

India 

Excavating and loading cohesive soils 
into headbaskets 

Hauling and unloading homogeneous loose 
materials by headbaskets 

3 
4 

2 

0 

Indonesia 

Excavating non-cohesive soils 

Loading homogeneous loose materials 
into baskets 

Unloading homogeneous loose materials 
from headbaskets 

3 

3 
3 

3 
3 

aSee footnote a, Table A3.20. 

bsee footnote c, Table A3.21. 

cSee footnote b, Table A3.21. 

I Output (m3/hour) Ratio of output for
 

Payment method piecework to output
 
Daily wages 


0.35 

0.69 


0.22 


1.03 


0.74 

0.64 


3.85 

2.88 


Piecework for daily wages
 

0.51 1.46
 
1.46
1.01 


1.27
0.28 


0.55 0.55
 

0.92 1.24
 
1.24
0.79 


1.69
6.52 

4.87 1.69
 



Table A3.23: Replacement of human labor by machines (source: ref. 38)
 

Type of machine 


Excavators, 0.15 - 3 cubic meters 


Motor-scrapers, from 6 cubic meters 


Dozers, from 890 kilograms 


Motor-graders, 50 - 120 kilograms 


Machines for earth compaction, 4 - 25 tons 


Building cranes, 30 - 80 metric tons 


Dump-cars, 3 - 5 cubic meters 


Motor-cranes, 5 tons 


Mixers, 250 - 750 tons 


Conveyors, 4 - 15 meters 


Number of laborers replaced
 

20 - 160
 

50 - 120
 

70 - 90
 

30 - 50
 

20 - 50
 

30 - 40
 

20 - 30
 

10 - 20
 

5 - 20
 

3 - 5
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for the
 
for specific industrial groups, 


Unemploymentain numbers and as 
a percentage of total unemployment 


Table A3.24: 

S. and Korea (source: ref. 22)
U. 

1972
1971
1970
1969
1968
1967
1966
1965
1964 

Country and industry 

1963 


b
 466
 
United States 

378 271 259 234 394 447 

298
405
476
(thousands) 


1404 

Construction (percent) 11.4 10.4 10.9 10.0 9.1 9.2 8.3 9.6 9.0 9.6
 

1155
1197
709
697
780
654
77S
944
1065 23.9
28.17
29.3
Manufacturing (thousands) 26.2 24.7 25.0

22.0
22.5
24.4
25.6
(percent) 


108
108
100
79
92
102
Agriculture, forestry, and9 122 99
174
171 2.2

fishing (thousands) 3.3 2.8 2.4 2.2 


3.4
3.3
3.5
4.5
4.1
(percent) 

48404088 49932817 2831 

Total unemployment 4166 3456 2976 29753876

(thousands) 31
12
01
1 


41
oo 13 17
Korea 23 23
21
14
20
14 8.6
Construction (thousands) 

16 
4.6 4.9 2.9 3.7 


3.6
2.1
3.0
2.0 78d
(percent) 
2.3 

49 51
55
50
56 d
56 41 16.4d
63 11.2
 
Manufacturing (thousands) 6.2 9.5 10.1 11.7
65 11.0 


8.3
9.2
9 2
(percent) 

.9 30 22 

40 37
Agriculture, forestry and 55 63 

29 
69 4.6


fishing (thousands) 
69 

9.5 7.5 6.2 6.5 6.6 

6.8
8.1
10.0
9.7
(percent) 


474
457
446
471
496
590
Total unemployment 677 666
683
705
(thousands) 


Figures are based on labor 
force sample surveys.
 

alunemployment includes persons 
seeking work whether or not 

they were previously employed 
and persons available for work 

who
 

were previously emplcyed, including 
?erons temporarily laid off. 


bPersons aged 16 or over, 1963-1966 aged 14 
or more.
 

CNew industrial classification 
came into effect in 1971.
 

dExcludes all repair services.
 



Table A3.25: Full- and part-time employment in the construction indua­

try in Korea, 1966-1970 (source: ref. 12)
 

Type of employment 1966 1967 1968 1969 1970
 

Full-time employees in
 
construction 21,753 26,203 48,631 31,513 55,935
 

Day laborers in
 
construction
 
(thousands of man-days) 38,427 48,103 68,520 117,925 93,922
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Table A3.26: Instabilit in the manufacturing and construction industries of various 
developed and devel­

ref. 23)
, in percentage points) (source:

oping countries, 1956-1964 (average annual deviation from trend

a
 

Country 14anufacturing Construction
 
Country Manufacturing Construction 


Developing countries
 Eastern Europe 

"1.7 26.8
Cameroon
4.4 8.2
Bulgaria 
 13.6 13.4
3.5 Gabon
1.3
Czechoslovakia 
 7.7 3.5
Kenya
1.8 2.9
Hungary 
 5.5 5.8
2.7 Malawi
1.5
Poland 
 8.7 8.0
8.4 Sierra Leone
2.8
Romania 
 2.2 2.5
Uganda
1.4 3.5
Yugoslavia 
 2.3 9.8
Zambia 

3.7 8.3
Trinidad and Tobago 


> Developed market Philippines 1.1 6.8
economies 

Singapore 2.7 15.7
6.1 22.4

Malta
3.4 2.4
Canada 
 4.7
2.6
Turkey
2.5
2.2 40.0
United States 5.6
Tuke
1.3 2.3 Fiji
Japan 2.7
1.2


Austria 

1.1 2.4
France 

1.4 0.8
Norway 

2.8 7.1
Switzerland 


New Zealand 
 0.8 1.3
 

aThe trend has been measured as the average annual percentage 
rate of change (a simple annual average
 

rate of change was adopted rather than a compound one, 
yielding a linear trend) recorded between the
 

average level of employment in the three years at the 
beginning of this period, 1956, 1957, and 1958.
 

and the average level of employment in the three years 
at the end of this period, 1962, 1963, and 1964.
 

,ne deviations, plus or minus, of the actual employment level recorded in each of the nine 
years, 1956
 

to 1964, from this trend line, measured in percentage 
points, have been summed and averaged to give a
 

rough measure of the extent of employment fluctuations about 
the trend.
 



in the construction industry, the manu-
Table A3.27a: Average number of hours per week per wage earner 


facturing industry, and the total non-agricultural sector in the United States and Korea 
(source: ref. 22)
 

Country and industry 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
 

Koreaa
 

53.3 47.3b 51.2 48.8 na

Construction 46.5 48.9 49.6 51.8 53.5 54.6 


c
 
56.0 57.0 57.4 53.8 57.6 56.3 5 2 .3b 51.9 51.6 52.3


Manufacturing 50.3 

c
 

51.7b 51.9 50.8 51.5
58.5 57.2
55.7 57.0 57.2 56.8 

Non-agricultural sector 55.4 


United Statesd
> 
U' 

37.3 37.0 na

Construction 37.3 37.2 37.4 37.6 37.7 37.4 37.9 37.4 


40.6 39.8 39.9 40.6 40.9

Manufacturing 40.5 40.7 41.2 41.4 40.6 40.7 


37.8 37.7 37.1 37.0 37.2 37.4

Non-agricultural sector 38.8 38.7 38.8 38.6 38.0 


a Based on hours actually worked per week which include all hours worked during normal periods of work,
 

In­overtime, time spent at place of work waiting or standing by, short rest period (coffee breaks). 


cludes salaried employees.
 
bNew series replacing former series.
 

cSecond quarter only.
 

dBased on hours paid for which include, in addition to hours actually worked, paid vacation, paid pub­

lic holiday, paid sick leave, etc.
 



Table A3.27b: Hours worked per week by the 
occupied population of
 

Bogota, Colombia, by industry sector, September 
1969 (percentages of
 

total in each sector) (source: ref. 21)
 

Hours worked per week
 
Industry sector 
 64 or more No information
0-31 32-47 48-63 


0

9 46 40 5 


Construction 

2


4 34 50 10 

Manufacturing 


5 31 45 18 1
 
Totala 


aIn addition to two sectors in table, this includes commerce, transport,
 

services, domestic service, and government 
services.
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calculated from Table A2.3
 
Table A3.28: Compensation

a per employee, by industry sector, for Korea and the United States 
(source: 


and ref. 56)
 

1971
1970
1969
1968 


Compensation Compensation Compensation
Compensation Compensation

Country Compensation Compensation Compensation 

per employee of employees per employee
 
per employee of employees per employee of employees
and of employees (thousands)
 

(billions) (thousands) (billions) (thousands) (billions) (thousands) (billions) 

industry 


(national currency units)
 

Korea (won) 

Construction 

Manufacturing 

47.8 

120.2 

150.79 

101.78 

71.6 

171.1 

215.02 

140.02 

88.8 

217.8 

318.28 

172.86 

103.6 

268.5 

311.11 

208.62 

Agriculture,hunting, 
forestry, and 
fishing 56.9 11.70 68.4 14.26 77.6 16.05 93.4 19.83 

Total industry
b 401.2 43.32 545.0 58.31 689.7 72.04 841.4 86.67 

United States (dollar) 

Construction 

Manufacturing 

29.6 

166.4 

9.01 

8.41 

33.6 

180.2 

9.78 

8.94 

35.7 

182.4 

10.56 

9.43 

39.0 

187.0 

11.43 

10.09 

Agriculturehunting, 
forestry, and 
fishing 4.0 1.05 4.3 1.19 4.8 1.39 5.1 1.51 

Total industry
b c 394.1 5.19 434.0 5.57 458.2 5.83 485.4 6.13 

aCompensation of employees consists of (a) all wages and salaries, 
in cash and in kind, paid to employees; (b) the contributions
 

made by employers to social security schemes in respect of their employees; 
and (c) the contributiuns, paid or Imputed, made by
 

employers to private pension arrangements, family allowances, health 
insurance, lay-off and severance pay, and other casualty
 

insurance and similar schemes in respect of their employees.
 restaurants and hotels;
 
bOther industries include mining and quarrying; electricity, gas, and water; wholesale 

and retail trade; 


transport, storage, and communication; financing; insurance; real estate; and business services.
 

cklso includes community, social, and personal services.
 



Table A3.29a: Ratio of skilled to unskilled wages for workers in var­

ious developing and developed countries (source: ref. 36)
 

Country and year 


Africa (1960-1962)
 

Algeria 


Congo (Brazzaville) 


Congo (Kinshasa) 


Ghana 


Ivory Coast 


Nigeria 


Senegal 


Tanzania 


Tuniqia 


Latin America (1958-1962)
 

Argentina 


Brazil 


Chile 


Colombia 


Mexico 


Peru 


Venezuela 


Asia
 

Hong Kong (1962) 


India (1959) 


Pakistan (1962) 


Philippines (1961) 


United Kingdom (1962) 


France (1962) 


Ratio
 

2.01
 

2.87
 

2.68
 

2.40
 

1.97
 

1.57
 

2.53
 

2.11
 

1.79
 

1.32
 

1.84
 

2.09
 

1.81
 

2.12
 

1.71
 

1.86
 

1.75
 

1.68
 

1.59
 

1.40
 

1.18
 

1.39
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Table A3.29b: Ratio of wages of skilled to unskilled workers in construc­

tion in Ethiopia, Kenya, Korea, Iran, and the United States (source: ref. 10,
 

40, 44)
 

Wages of Wages of Ratio of
 

skilled worker unskilled worker skilled
Country and year 

to unskilled
(dollars) (dollars) 


0.40 6.00

Ethiopiaa (per day) 2.40 


0.67 1.49

Kenyaa (per day) 1.00 


b 5.00 c 2.00 2.50

Korea (per day) 


c
3.10 0.92 3.37

Iran (per day) 


United Statesd (per hour)
 

4.10 2.75 1.49

1961 


4.40 3.15 1.40
1963 


4.75 3.45 1.38

1965 


1.34
5.15 3.85
1967 


1.33
6.05 4.55
1969 


1.31
7.95 6.05
1971 


aData are for the early 1960's (ref. 40).
 

bAround 1960 (ref. 44).
 

CFigure is average of brick or mason layer's daily wage and carpenter's
 

daily wage.
 
dFigures are averages of the thirty largest cities in the U.S. as repor­

ted by the U.S. Department of Labor and are substantially the 
same as
 

The rates have been rounded to
listed by the Engineering News-Record. 


the nearest five cents and include fringe benefits but do not include
 

10).
insurance or taxes (ref. 
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ref. 12)

Table A3.30: Indexes of wages in the construction industry for Korea and Iran (source: 


1966 1967 1968 1969
Country and type of labor 1963 1964 1965 1970
 

Korea (1965 - 100) 

75 90 100 115 150 190 215 270Ordinary labor 


80 92 100 112 160 188 212 284

Semi-skilled labor 


Irana (1959/60 - 100) 

136.0 140.0
na 101.G 105.8 112.5 112.4 122.3
Bricklayers 


166.7 174.4
Unskilled laborers na 107.7 108.8 92.2 119.4 139.4 


114.7 146.2 151.4
All workers na 103.2 106.8 106.1 128.0 


1964 above is 1964/65, etc.
aFigures are for split years: 




Table A3.31: Industrial disputesa by industry sector in Kenya, Korea, and the Uniced States (source:
 

ref. 22)
 

Country, year, and measure 

of disiutes 


Kenya 

1963 Number of disputes 
Workers involved 
Working days lost 

1965 Number of disputes 
Workers involved 
Working days lost 

1967 Number of disputes 
Workers involved 
Working days lost 

1969 Number of disputes 
Workers involved 
Working days lost 

1971 

b 
Korea 

Number of disputes 
Workers involved 
Working days lost 

1963 Number of disputes 
Workers involved 

Construction 


6 

664 


1,555 


13 

12,464 

69,005 


11 

847 


1,931 


12 

2,003 

19,834 


5 

344 

825 


2 

1,552 


Manufacturing 


66 

8,337 


37,324 


40 

22,071 

31,912 


20 

3,802 

6,298 


28 

13,491 

6,598 


16 

1,557 

4,489 


30 

6,712 


Agriculture,

forestry, 


and fishing
 

81 

23,820 

62,602 


59 

11,814 

24,164 


41 

9,374 


27,631 


38 

9,479 

15,080 


22 

4,242 

6,359 


1 

95 


Total
 

230
 
54,428
 

235,349
 

200
 
105,602
 
345,855
 

138
 
29,985
 
109,128
 

110
 
38,793
 
87,816
 

74
 
14,398
 
32,681
 

70
 
19,999
 

(continued)
 



(Table A3.31 continued) 

Country, year, and measure 

of disputes 


(Korea, cont.)
 

1964 Number of disputes 
Workers involved 

1965 Number of disputes 
Workers involved 

1967 Number of disputes 
Workers involved 
Working days lost 

1969 Number of disputes 
Workers involved 
Working days lost 

1971 Number of disputes 
Workers involved 
Working days lost 

United Statesc
 

1963 	Number of disputes 

Workers involved 

Working days lost 


1965 	Number of disputes 

Workers involved 

Working days lost 


Construction 


50 


-

-


-

-

-


-

-


-

-

-


840 

208,000 


1,930,000 


943 

301,000 


4,630,000 


Manufacturing 


9 3 

923
 

6 

1,168 


8 

1,022 

4,297 


6 

29,772 

161,547 


4 

177 


6,707 


1,684 

555,000 


10,400,000 


2,080 

913,000 


14,300,000 


Agriculture,
 
forestry, 


and fishing
 

-


-

-


-

-

-


-

-


-

-

-


25 

16,000 

84,600 


21 

4,300 

60,300 


Total
 

1,204
 

12
 
3,852
 

18
 
2,787
 

10,004
 

7
 
30,499
 
163,353
 

10
 
832
 

11,323
 

3,362
 
941,000
 

16,100,000
 

3,963
 
1,550,000
 
23,300,000
 

(continued)
 



(Table A3.31 continued)
 

Agriculture,
 
Total
Construction Manufacturing forestry,
Country, year, and measure 


and fishing
of disputes 


(United States, cont.)
 

1967 Number of disputes 
Workers involved 
Working days lost 

867 
305,000 

5,160,000 

2,328 
1,350,000 
27,800,000 

18 
7,730 
70,400 

4,595 
2,870,000
42,100,000 

1969 Number of disputes 
Workers involved 
Working days lost 

973 
433,000 

10,400,000 

2,822 
1,310,000 
24,100,000 

16 
14,600 

228,000 

5,700 
2,480,000 

42,900,000 

1971 Number of disputes 
Workers involved 

Working days lost 

751 
451,300 

6,849,600 

2,391 
862,700 

18,484,800 

7 
1,500 
4,200 

5,138 
3,279,600 
47,589,100 

No differentiation between strikes and lock­aIndustrial disputes which resulted in a stoppage of work. Dis­
outs has been possible, since in most cases the 

distinction is not observed in the compilations. 


putes of small importance and political strikes 
are frequently not included in the statistics.
 

bExcludes workers indirectly affected.
 

cExcludes disputes involving less than six workers and those lasting less than 
a full day or shift.
 



Table A3.32a: Distribution of cost of materials 
and equipment per thou­

sand dollars of contract cost for new federally 
aided highway construc­

tion in the U.S. (dollars per $1000 of contract cost)(source: ref. 
1,58)
 

Material 
1958 1961 1964 1967a 1970a 1971ab 

Total 626 643 624 478 450 451 

Steel 122 147 125 '07 95 92 

Structural steel 56 68 49 na na na 

Reinforcing steel 39 47 45 na na na 

Miscellaneous steel 18 24 23 na na na 

Culvert pipe 9 8 8 na na na 

Petroleum products 107 85 82 97 92 97. 

Premixed bituminous 
paving material 45 33 29 na na na 

Fuels and lubricating 
oils 35 33 39 na na na 

Bituminous material 27 19 14 na na na 

Cement and concrete 105 106 106 109 100 91 

Cement 49 46 44 na na na 

Ready-mix concrete 41 48 46 na na na 

Culvert pipe 15 12 15 na na na 

Aggregates purchased 

Lumber and timber piling 

71 

11 

68 

10 

93 

10 

95 

7 

83 

7 

83 

6 

Explosives 

Guardrail and bridge rail 

5 

C 

6 

c 

8 

c 

14 

14 

9 

18 

5 

17 

Construction equipment 120 117 iI na na na 

Other 85 104 c 89c 34 46 60 

Note: Detail may not add to totals due to rounding. 

aFigures do not include construction equipment. 

bpreliminary. 

CGuardrail and bridge rail included with other. 
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Table A3.32b: Distribution of 
cost of materials and equipment 

for con­
1962 and 1969
 

struction of new private single-family 
houses in the U.S., 


(source: ref. 59)
 
Cost of material
Cost of material 


(dollars) per $1000
(dollars) per I00 of construction cost
 Material smare feet 

196F -1969
1969
1962 


442.90
482.40
707.00
567.40 

All materials 
 179.60
193.20
286.30
227.20 

Lumber and wood products 
 101.60
 

.50a 162.00 110.10 

129
Rough and dressed lumber 
 38.10
51.30
60.70
60.30 


Millwork 
 40.00
31.80
63.60
37.40 

All other lumber products 
 95.30
116.60
153.40
137.10 


Stone, clay, and glass products 
 54.50
76.70
87.00
90.20 

Cement, concrete, and gypsum 
 22.00
19.70
35.00
23.20 

Structural clay products 


Other stone, clay and 
glass 

20.20 18.90
31.40
23.80

productsc 


Metal products (except heating 66.60 55.00 41.80

64.70


and plumbing) 
 31.20
36.40
49.80
42.80 

Fabricated metal products 
 10.60
18.60
16.80
21.90 

Other metal products 
 30.60
26.80
48.70
31.50 


Plumbing products 


Heating, ventilating, and air 18.50 18.40
29.20 

conditioning equipment 


21.80 


17.40
Electrical equipment, fixtures, 27.80 17.60
20.70
(except heating)
and wires 


Built-in major appliances 
(re­

frigerators, dishwashers, 13.70 11.20
17.80 

dryers, ranges, etc.) 8.00
 

16.10 


11.10
12.70
13.10 

Petroleum products 
 8.00
10.30
12.80
12.10 

Paints and other chemicals 


8.60
Construction equipment 
(rental 

13.70 9.80
11.50 

cost or equivalent) 
 23.90
9.80
38.10
11.60 


All other 


Detail may not add to totals 
due to rounding.
 

Note: 


aIncludes data for prefabricated or packaged 
houses not broken down into
 

separate wood components.
 
blncludes wood kitchen and bathroom cabinets and vanities.
 

CIncludes sand, gravel, and dirt fill. 
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Table A3.33: Prices of construction materials in Korea and Iran around
 
1960 (U.S. dollars) (source: ref. 44)
 

Material 


Brick or blocks (per thousand) 


Sand (per cubic meter) 


Cement (per ton) 


Lime (per ton) 


Stone chips (per cubic meter) 


Hardwood (per cubic meter) 


Softwood (per cubic meter) 


Mild steel (per ton) 


Iran
Korea 


34.6 6.2
 

3.6 1.5
 

64.0 26.4
 

40.0 5.3
 

5.0 

120.0(mahogany> ­

54.0 46.2
 

260.0 204.5
 

aThe prices of bricks or blocks were converted to the equivalent of
 

one thousand pieces 9" x 4 " x3' in volume.
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Figure A3.1: Comparison between unit prices of construction materials
 
in Latin America and the United States, 1962 (source: ref. 45)
 

METAL STRUCTURES FOR BUILDINGS CONSTRUCTION STEEL 
Dcllors per kg. Dollars per 1/4 kg 

O.0­

0.40 Q40
 

I] o 
0.20020 

0.10 j 

0 1 2 3 4 5 6 7 8 9 I 234 5 6 7 9 

0.10 

CEMENTCORRUGATED GALVANIZED SHEETS 
2

Dollars per m Dollars per kg. 

2.4C
 
0.06 

2.60
 

2. 004 

0.01 ! 

I.0 

O- 2 3 4 5 6 7 8 9 0 3 4 5 6 7 1 9 

PAINTS 
2 Dollars per gallon 

Dollars per m 

FLAT GLASS 

23 56 61235"691 

€ I 2 3 4 5 6 7 0 9 O 1 2 3 4 5 6 7 9 

Note: Unit price code is as follows:
 
Estimated parity exchange rate
 

-Free
exchange rate
 

Country code is as follows: 
1-Argentina 5-Peru 9-United States 
2-Brazil 6-Venezuela 
3-Colombia 7-Guatemala 
4-Chile 8-Mexico 
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Indexes of building material costs for Korea, Iran, and Ethiopia, 1962-1970 
(source: ref..12)


Table A3.34: 


1968 1969 1970
1965 1966 1967
1962 1963 1964
Country and index 


Korea (1965 = 100) 

Construction materials and 159.1
63.2 84.5 100.0 112.8 114.9 125.4 130.7 
na
equipment 


Irana (1959/60 100)1 


94.5 95.0 108.9 107.3
 na 91.4 91.8 90.2

All building materials na 


97.3 96.7 104.0 101.2 145.0 141.2
98.5
na na
Metals 


92.7 95.6 94.9
 
na na 88.7 89.7 90.6 91.0


Non-metaP 


Ethiopia (1964 = 100)
 

117.6 114.2 117.3
100.0 102.1 101.3 107.6

Building materials 106.3 106.1 


1964 above is 1964/65, etc.
aFigures are for split years: 




ref. 37)
 

Table A3.35: Consumption of basic building 
materials, in the world and in Africa and its 

subregions (source: 


West Central East Southern Africa World
 
North 
 Africa
Africa
Africa
Africa
Africa 


a 

Average annual per 
capita consumption 

Cement (kg.) 

Crude steel (kg.) 

Sawnwood (m
3 /1000 inhabitants) 

Plywood (m3/lOOG inhabitants) 

Board products (kg.) 

68 

16 

18 

1.2 

0.40 

23 

6 

7 

0.3 

0.13 

19 

5 

10 

0.4 

0.02 

17 

6 

6 

0.3 

0.10 

146 

135 

42 
0.6 

2.37 

39 

17 

12 
0.6 

0.30 

110 

116 

110 
5.6 

2.3 

Average compounded annual growth rates 

of per capita consumptionb(perce 
n tage) 

Cement 

Crude steel 

Sawnwood 

Plywood 

Board products 

4.1(4.1) 

3.9(6.9) 

1.2(5.6) 

10.0(11.2) 

14.8(20.1) 

6.7(7.5) 

7.2(8.0) 

13.1(14.9) 

11.6(18.9) 

12.5(15.9) 

-(1.1) 

_ (-) 

-(2.9) 

-(7.2) 

-(28.3) 

0.6(7.5) 

- (1.5) 

- (5.9) 

7.2(25.9) 

- (7.4) 

4.2(3.6) 

2.2(4.1) 

2.5(11.0) 

11.6(14.9) 

12.2(13.4) 

2.8(3.3) 

2.7(5.7) 

2.9(5.4) 

7.2(17.7) 

0.5(16.5) 

5.6(6.1) 

3.2(3.9) 

2.7(3.8) 

7.2(7.2) 

9.6(9.6) 

Average compounded annual growth rates 

of consumptionc (percentage) 
7 8 - 3 5 6 na 

Cement 

Crude steel 
6 

4 

9 

14 

-

1 

3 

3 

5 

5 

5 

5 

na 

na 

Sawnwood 

Plywood 

Board products 

12 

22 

16 

13 

-

-

12 15 8 

3 

na 

na 
n 

a 

aFigures are for the early 1960's.
 

bFigures in brackets are the best compounded rates 
of growth sustained over a period of not less than 

five years during the
 

period, 1953-1963; other figures are average 
compounded rates for the whole period, 

1953-1963.
 

CFigures are for the period, 1953-1963.
 



0 

Per capita consumption of cement 
versus per capita na-


Figure A3.2: 

tional income (source: ref. 29)
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(Figure A3.2 continued)
 

37-'India, 38-Malaysia, 39-Pakistan, 40-Philippines, 41-Thailand, 
42-Japan, 43-Indonesia, 44-Ceylon, 45-East African Federation, 46-


Taganyika, 47-Tunisa, 48-Morocco, 49-West African Federation, 50-Cam­

eroon. 

aNo date given, original source is 1963. 
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Magnitudes of apparent consutaption of building materials 
and structure of supply, for
 

Table A3.36: 

Africa and its subregions (source: ref. 37)
 

North West East Central Southern 

Material and year Africa 
A B 

Africa 

A B 

Africa 

A B 

Africa 

A B 

Africa 

A B 

Africa 

A B 

Sawnwood (millions of cubic 

meters) 1953 2.2 49 0.9 96 0.2 0 0.3 0 0.4 15 0.4 92 

1963 3.5 32 1.3 94 0.6 0 0.3 0 0.5 0 0.8 41 

Plywood (millions of cubic 

meters) 1953 0.071 5 0.03 82 0.006 0 0.026 0 0.006 87 0.003 83 

1963 0.161 0 0.093 44 0.027 0 0.017 0 0.012 0 0.012 5 

Particle board (thousands of 
tons) 1953 47 23 4 100 3 100 1 100 Q 100 30 0 

1963 61 0 30 71 10 100 1 100 8 100 12 0 

Cement (millions of tons) 

1953 7.4 28 2.8 12 0.9 93 0.7 62 1.0 50 2.0 0 

1963 12.1 20 5.3 12 2.0 65 0.6 23 1.3 0 2.9 0 

Crude steel (millions of 
tons) 1953 3.1 52 0.6 85 0.2 100 0.2 100 0.4 49 1.7 24 

1963 5.0 38 1.1 75 0.5 100 0.2 100 0.5 87 2.7 0 

Note: A = Apparent consumption.
 
B = Percent imported.
 



Table A3.37: Apparent consumption, production, and imports of steel
 

in developing countries, 1950, 1960, and 1965 (crude-steel equivalent)
 

(source: ref. 26)
 

Apparent consumption (thousand tons) 


Local production (thousand tons) 


Imports (thousand tons) 


Local production as percentage of
 

apparent consumption 


1950 1960 1965 

9,715 20,770 31,708 

2,836 9,282 16,977 

6,879 11,488 14,729 

29.5 44.5 54 
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Table A3.38a: Analysis of local consumption of steel in 1965 in devel­
oping countries with and without a local steel industrya (source:
 
ref. 26)
 

Africa Asia Latin America Total
 

Steel-producing countries:
 

Number of countries 8 12 8 28
 

Consumption (thousand tons ) 2,034 13,006 11,320 26,360 

Production (thousand tons ) 299 8,473 8,205 16,977 

Production as a percentage
 
of consumption 15 65 71 64
 

Other developing countries:
 

Number of countries 30 14 13 57
 

Consumption (thousand tons ) 1,257 3,267 824 5,348 

aThis is an analysis of the data in Table A3.37, according to coun­

tries with and without a local steel industry.
 
bCrude steel or crude-steel equivalent.
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Table A3.38b: Total and per capita consumption of steel in steel­

producing countries of Latin America, 1961 (source: ref. 29)
 

Total consumption Per capita consumption

(tons) (pounds)
Country 


Brazil 2,701,000 82
 

Mexico 1,840,000 111
 

Argentinaa 2,379,000 248
 

Chile 506,000 143
 

62
Colombia 405,000 


aThe Argentine automobile industry accounts for a large part of this
 

country's consumption.
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Table A3.38c: Per capita steel consumption in developing countries
 

which do not produce steel, 1965 (pounds) (source: ref. 29)
 

Country 

Ceylon 


China (mainland) 


Congo 


East Africa 


Ghana 


Indonesia 


Malawi 


Morocco 


Nigeria 


Syria 


Per capita

consumption 

15 

30 

7
 

13
 

29
 

7
 

2 

28
 

13
 

34
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A3.39a: Production, trade, and consumption of sawnwood for Africa's subregions, 1959-1961
a (thou-
Table 


sands of cubic meters) (source: ref. 40)
 

Exports Consumptionb
 Imports
Production 

c 
 c
Subregion 1959 1960 1961 1959 1960 1961 1959 
 1960 1961c Total Per million
 

inhabitants
 

1090 2 2 2 1205 18.3
North Africa 107 110 (85) 803 902 


West Africa 548 829 963 34 
 31 27 301 329 347 704 8.3
 

5 6 7 113 94 70 322 13.7
Central Africa 433 355 376 


East Africa 317 334 297 161 173 126 52 58 61 580 9.4
 

- - 50 9.3
Madagascar 41 47 45 2 2 ­

468 483 481 2861 11.8
Total 1447 1675 1766 1007 1114 1251 


aData on production, imports, and exports are from specialized publications of the FAO, completed, where
 

possible, with information from the secretariat. Consumption figures are from a current FAO study on
 

timber trends in Africa.
 
bFigures are for around 1960.
 

cThe coverage of 1961 figures is often incomplete.
 



Table A3.39b: Production, trade,and consumption of plywood and veneers
 
for Africa's subregions, 1959 -196 1a (thousands of cubic meters)(source;
 
ref. 40)
 

Production Imports Exports Consumptionb 

Subregion Average Average Average Total Per millionc 

1959-61 1959-61 1959-61 inhabitants 

North Africa 8 41 - (90) 1.37
 

22 21 0.25
West Africa 30 14 


8 0.32
Central Africa 65 1 57 


3 8 1 16 0.26
East Africa 


- 1 - 1 0.20
Madagascar 


107 65 80 136 0.56
Total 


aSee footnote a, Table A3.39a.
 

bFigures are for around 1960.
 

Comparable figures on consumption in cubic meters per thousand
 

inhabitants are 6.6 for Europe, 5.9 for the USSR, and nearly 30
 

for North America.
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Table A3.40: Removals of coniferous and broadleaved wood and production
 

of sawnwood for Africa's subregions, 1960 (millions of cubic meters)
 

(source: ref. 40)
 

Sawnwood as a percen-

Subregions Removals 
industrial wood 

Production
of sawnwood 

tage of total removals 
of industrial wood 

North Africa 0.73 0.11 15 

West Africa 5.73 0.84 15 

Central Africa 3.96 0.35 9 

East Africa 2.68 0.32 12 

Madagascar 0.45 0.05 11 

Total 13.55 1.67 12.3 
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Table A3.41: Transportation data for Ethiopia, Kenya, Korea, 
Iran, Colombia, and the U.S., 1969 (source:
 

ref. 15) 

Ethiopia Kenya Korea Iran Colombia U.S. 

Mid-1969 population(millions) 
24.8 10.9 31.1 28.5 20.6 203.2 

Area (km2 1,031,647 582,601 98,423 1,647,872 1,179,227 9,374,826 

Road network length (km) 7,304 41,660 37,170 35,800 44,200 5,928,794 

Paved road length (km) 1,957 2,489 3,120 10,200 5,300 2,533,374 

Total number of vehicles 51,200 125,300 120,324 273,000 264,300 99,958,000 

Number light vehicles 39,000 115,000 56,254 200,000 141,100 82,821,000 

Number heavy vehicles 12,200 10,300 64,070 73,000 123,200 17,137,000 

Road density (km/km
2) 0.007 0.072 0.378 0.022 0.037 0.632 

Paved road density (km/km ) 0.002 0.005 0.032 0.006 0.004 0.270 

Vehicles per thousand population 2.1 11.5 3.9 9.6 12.8 491.9 

Light vehicles 1.6 10.6 1.8 7.0 6.8 407.6 

Heavy vehicles 0.5 0.9 2.1 2.6 6.0 84.3 



Table A3.42: Types of construction recommended by various governments
 

for low-cost housing programsa (source: ref. 29)
 

Suggested Total floor Total
 
Type of housing building area per space per 

Region proposed materials unit (ft2) person(ft2) 

Pakistan 1story with permanent 275 125 
central courty'-rd 

1-story brick 250 to 135 to 
India semidetached 480 190 

India village house mud, thatch 500 250 

Hong Kong 5-6 story concrete 120 36 
tenement 

Hong Kong 11-story flats concrete 413 58
 

semi-urban timber,thatch 530 400 
Singapore small dwelling
 

Kenya 2-story permanent 960 132
 
200 to 

1-story semipermanent 1000 400 
Tanganyika 

1-story semipernent 1000 280 to 
Uganda detached 560 

660 190 tosemipermanentZanzibar 1-story house 380 

South Africa detached house permanent 650 530 

1-story timber 500 150 to 
West Indies detached house 300
 

388 to
 
Latin America I-story rural 684 


465
detached house 


aoriginal source is dated 1959. 

All 



Table A3.43: The balance of labor and machinery in road maintenance a (source: ref. 33) 

Maintenance operation 
Labor 

Labor-intensive 

Equipment Materials Total Labor 

Machinery-intensive 

Equipment Materials Total Labor 

Balanced 

Equipment Total 

Cutting, clearing brush 
and grass

(dollars/hectare) 11.37 1.43 - 12.80 2.16 3.65 - 5.81 

Surface upkeep of dirt 
road?

(dollars/km) 

Sealing paved highwayd 
(dollars/kin) 

59.70 

308.00 

16.55 

181.OC 

-

672.80 

76 .2 5c 

1161.80 

4.87 

23.83 

16.19 

71.17 

-

672.80 

21.06 

767.80 

26.18 

-

15.43 

-

41.61 

-

Reshaping ditches and 
shoulders 

(dollars/km) 87.30 4:j.13 - 130 .43c 18.14 23.71 - 41.85 36.45 18.87 55.32 

aoriginal source is dated 1972. 
b5 meter wide road. 

CAdjusted to reflect an application frequency 2.5 times that of a mechanized operation. 
d6 .5 meter wide road. 



Table A4.1: A very rough estimate of the size of the construction 
market in developing market economies served by multi-national firms 
around 1967.
 

1. 	GDP in purchasers' values for 1967 for developing market economies:
 
295.1 billion dollars (Table 2.2). 

2. 	Value added in construction as a share of GDP for developing
 
market economies averaged over 1966-1968: 4 percent (Table 2.2).
 

3. 	Value added in construction in developing market economies in
 
1967: 11.8 billion dollars.
 

4. 	Ratio of value added in construction to GDCF in construction for
 
countries with a per capita GNP of less than 700 dollars in 1965:
 
about 0.50 (Table 2.1). 

5. 	Approximate GDCF in construction in developing market economies
 
in 1967: about 23.6 billion dollars.
 

6. 	Share of construction in the developing countries around 1965
 
which according to a UNIDO report (11) falls into the interna­
tional-modern category and was handled largely by expatriate
 
firms (most of the rest of the construction was handled by
 
indigenous firms): 20% of all construction, 25% of monetary
 
sector construction (the latter will be used since nonmonetary
 
sector construction is often not reported).
 

7. 	Estimate of GDCF in construction in developing market economies
 
in 1967 performed by multi-national firms: about 5.9 billion
 
dollars.
 

Alternative measure:
 

1.-	 3. Same as above.
 

4. 	Value added as a share of construction output in a typical devel­
oping country in the early sixties: 45% (Table 2.6). 

5. 	Approximate construction output in developing market economies in
 
1967: about 26.2 billion dollars.
 

6. 	Same as above.
 

7. 	Estimate of construction output in developing market economies
 
in 1967, performed by multi-national firms: about 6.5 billion
 
dollars.
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