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THE

SERVICE ECONOMY

The most highly industrialised nations are ?noving into a new stage ofeconomic development :
industry, having replaced agriculture as the largest employer of manpower, is in its turn
being succeeded by commerce and the services. This shift from a predominantly industrial
to a service economy has far-reaching implications for the organisation of economic and
social life andfor the policies ofgovernments, trade unions and employers. But policy maimers
are hampered in planningfor it by a lac^ ofknowledge ; despite its i/fiportance in the overall
employment picture, the service sector, its characteristics and problems, remain largely
unexplored.
OECD's Manpower and Social Affairs Directorate has drawn attention to this gap in
information and has been trying to assemble the available statistics from Member countries
and to diffuse the results ofwhat research has been undertaken in the field. 'The following
is drawn from the proceedings ofa trade union seminar, to be published shortly, andfrom
an analysis of the service sector in OECD Member countries prepared by French economist
Maurice Lengellé.

*

Q
ince the beginning of the 1960's, less than

^ * half the US labour force has been employed
in goods-producing industries agricultural or indus¬
trial; the majority estimated at almost 55 per cent
in 1963 are working at a diversity of jobs in com¬
merce and the services.

This dramatic change, which has been called the
" tertiary revolution " (1) has gone further in the US
than elsewhere. But in virtually all countries for
which data are available (see table) a shift in the
same direction is evident : commerce and the services

are estimated to employ some 46 percent of the Cana¬
dian labour force, more than industry or agriculture;
and in Belgium, the Netherlands, Sweden and the UK,
employment in the services, while lower than in
industry, has reached roughly the 40 per cent mark.
Europe will move towards the North American pat-

(1) by Maurice Lengellé in a book oj Hint name
published by Génin in Paris, 1966. The service sector
as used here includes not only services as such (govern¬
ment, community, business, recreation and personal
services) but also commerce (wholesale and retail trade;
finance, insurance and real estate).

tern, predicts Maurice Lengellé, at a rate which will
make the service sector the largest employer of Euro¬
pean labour within ten years.

Missing information

In view of its weight in total employment, sur¬
prisingly little research has been carried out on the
service sector or on the significance of its growth for
the economies of developed nations. Statistics on
salaries, occupational breakdowns and working hours
are wanting in a number of countries. And even
where statistical material is available, practical and
conceptual problems make it difficult to understand
the precise mechanisms at work or to predict future
developments.

To begin with, the service sector is now dealt
with as a sort of residual, covering very diverse

activities -- banking and shoe repair, teaching and
television broadcasting, dry cleaning and medicine.
The component elements have shown markedly differ¬
ing trends (for example, a continuous decline in
domestic service as against a rapid growth in banking
and insurance for most countries). And the job

patterns that emerge in one country are not



necessarily the same as those that are to be found
in another.

A second difficulty is that some of the tools on
which economists rely to understand and project the
course of traditional economic activities do not

readily lend themselves to analysis of the service
sector. This is particularly true of the concept of
productivity. If value is taken as the measure of
output per worker, the difficulty can be illustrated by
two bank clerks, one of whom processes a cheque for
$50, 000 in the same time it takes the other to handle

a $5 cheque. To avoid this sort of problem, measures
based on physical output have been tried but gener¬
ally have not proven very satisfactory : the number
of visits to a medical service, for example, may
measure not the efficacy of the service but the reverse.

versy. Two kinds of explanations have been put
forward, first that the demand for goods expands less
rapidly than the demand for services after a certain
level of income is reached; second, that productivity
gains in the services lag behind those in the industrial
sector.

Victor Fuchs of the US National Bureau of Econo¬

mic Besearch has been carrying out statistical stud¬
ies in an attempt to test these theories in light of
actual US experience. His findings indicate that
there may indeed be a correlation between economic
growth (as measured by the level of income) and the
size of the service sector but that there is no simple
rule which can be used for predictive purposes ;
state-by-state data show different patterns which
leads Fuchs to suggest that interregional speciali-

PERCENTAGE DISTRIBUTION OF CIVILIAN EMPLOYMENT AMONG ECONOMIC SECTORS IN 18 COUNTRIES

about 1950 about 1955 about 1960 about 1962

Primary Secondary Tertiary Primary Secondary Tertiary Primary Secondary Tertiary Primary Secondary Tertiary

Austria 53.0 42.1 24.9 ..

Belgium 11.1 54.4 34.5 9.3 54.5 36.2 7.6 53.6 38.8 6.9 53.5 39.6

France . . a 27.0 42.9 30.1 22.7 45.3 32.0 20.7 45.8 33.5

Italy 31.1 42.6 26.3 28.0 45.6 26.4

Greece 56.0 22.9 21.1

Iceland 24.7 46.5 28.8

Germany (FR) 24.2 48.2 27.1 * .. 13.9 53.7 32.4

Netherlands 14.3 48.4 37.5 12.3 49.0 38.7 10.3 49.0 40.7 9.8 49.0 41.2

Norway 30.5 43.6 25.9 26.2 46.4 27.4 23.2 47.1 29.7 21.6 47.6 30.8

Portugal 44.2 33.0 22.8

Spain 41.9 36.3 21.8

Sweden » 13.2 47.4 39.4

Switzerland 16.5 50.6 32.9 11.2 55.5 33.3

Turkey .. 77.4 9.8 12.8 74.9 11.7 13.4 a

United Kingdom 5.6 55.7 38.7 4.9 56.4 38.7 4.4 55.6 40.0 4.0 54.9 41.1

Canada 22.9 43.1 34.0 17.8 42.2 40.0 13.2 41.9 44.9 12.1 41.9 46.0

United States 13.5 40.1 46.4 11.1 40.7 48.2 9.3 38.4 52.3 8.5 37.9 53.6

Japan 40.2 28.6 31.2 32.5 33.2 34.3 29.9 36.2 33.9

Legend: PRIMARY = agric ulture, forestry, h uniting and fishing SECONDARY = industry anc transport. TERT ARY services and commerce.

For the most part economists have worked on the
assumption that output per man remains constant in
the services (in calculating real gross national product,
for example) but if, as some experts foresee, the ser¬
vice sector is on the brink of a technological revolu¬
tion in which computers will be used to process
banking and insurance data, to make medical diag¬
noses and to animate automatic warehouses, new

concepts for measuring the contribution of the ser¬
vices to the national wealth may be needed.

A Reflection of Growth

The shift of employment from agriculture to
manufacturing and from manufacturing to commerce
and the services is generally considered to be a " con¬
comitant of economic progress " (1). But the precise
reasons for the shift are a matter of some contro-

sation and trade can affect the correlation. Fuchs'

data also suggest that the growth of the service sector
in the US cannot be explained by a greater elasticity
of demand for services than for goods but that it may
be true that output per man has risen more rapidly in
industry than the services. These conclusions are
offered in very tentative fashion, because of the con¬
ceptual difficulties already mentioned.

Maurice Lengellé who has carried out a statistical
study for OECD's Manpower and Social Affairs Direct¬
orate using the available figures for all OECD coun¬
tries, concludes that the pattern of manpower shifts
from sector to sector is more complex than has gener¬
ally been thought. He has found that OECD
countries can be classified into four groups according
to the distribution of their manpower between agri¬
culture, manufacturing and the tertiary sector :

f) Agricultural countries undergoing industrial¬
isation where the growth of the tertiary sector



appears to be slow (the Mediterranean coun¬
tries) ;

2) Countries where the agricultural population has
already declined substantially but whose indus¬
trialisation does not yet appear to be complete.
In these countries, the manpower released from
the land seems to swell the ranks of both the

industrial sector (including transport) and the
commerce and services sector (2). The pro¬
portion of additional manpower entering the
tertiary sector is higher than in the agricul¬
tural countries undergoing industrialisation.
(France Iceland and Norway);

3) Countries where the industrialisation process
now appears complete and maximised, at least
so far as it affects the intersectoral distribution

of civilian employment. In these countries all
manpower leaving the land seems to enter com¬
merce and the services. (Benelux, FB Germany,
Sweden, Switzerland, the United Kingdom and
possibly Denmark).

4) Countries where the percentage of agricultural
manpower is now extremely small, few workers
are released from the land, and employment in
commerce and services continues to grow at the
expense of industry. In such countries workers
leaving industry seem to have superseded agri¬
cultural workers as a source of manpower for
the commerce and service sector. (The United
States and Canada).

As to the forces making for these shifts, Lengellé
concludes that " the incomes-prices-productivity rela¬
tionship is still, as far as commerce and the services
are concerned, shrouded in mystery ". He suggests
the need for further studies " of a scale and thor¬

oughness commensurate with the role played by the
service sector in the European economy ".

Some indications for policy

Although the research done by Fuchs, Lengellé
and others has not as yet resulted in a single theory of
the service sector's growth that can be applied to all
countries and circumstances, their work is not without

implications for governments, employers and trade
unions. Some of their findings and working hypo¬
theses seem to suggest that policies geared to econo¬
mies in which the production of goods predominates,
may have to be revised for the service economy.

The growing concentration of employment in the
service sector has been associated with the employ¬
ment of large numbers of women. In the US women

hold half the jobs in the service sector as compared
with a fifth of the jobs in manufacturing; and in
European countries the proportion in services is even
higher : 62 per cent in Austria, 56 per cent in Sweden,
54 per cent in France, 52 per cent in Norway and 51 per
cent in Denmark and Germany.

In the US, trade unionism has penetrated the

services to a lesser extent than industry. In 1960
only an estimated 7 per cent of the service sector's
work force was unionised as against 48 per cent for
manufacturing. Growth of the service sector could
diminish the role of trade unions or, if the unions

were successful in organising the services, change the
character of trade unionism.

The income of workers in the service sector fends

to be more variable than in manufacturing because
they are more generally paid through commissions,
tips and other forms of " piecework ". It may be,
therefore, that in a downturn, employment will prove
more stable in a service economy but that invisible
unemployment in the form of decreased earnings will
be more prevalent.

Service occupations involve a worker in a more
direct relationship with the consumer than does the
production of goods. This could mean a new sense
of involvement in the performance of economic func¬
tions in contrast to the depersonalisation of factory
life, fn some cases consumer participation is neces¬
sary for the service to be carried out efficiently
(teaching is perhaps the most obvious example).
Victor Fuchs (3) has referred to the " consumer as a
factor of production " in service industries and has
pointed to the desirability of taking the consumer's
contribution into account in economic analysis.

The real character of the service society will be
determined not only by the size of the sector, but more
especially by the kind of jobs that are created within
it. It may be, as Victor Fuchs suggests, that em¬
ployment will be concentrated in those personal ser¬
vices where output per man advances slowly, and if
this is the case, our attitudes towards what have

traditionally been considered menial jobs may have to
change. But within the service sector there are many
jobs which are intrinsically rewarding and in which
the distinction between " work " and " leisure " is

difficult to draw. How the jobs are actually distri¬
buted within the service sector will depend to a great
extent on individual decisions and economic forces,

but government policies will have an important role
to play.

(1) Colin Clark, writing in 1940. As early as 1935
Allan G.B. Fisher wrote thai " when we reach a level of
wealth where the provision of personal services becomes
economically important, the importance of the limita¬
tions of physical natural resources in the narrow sense
steadily diminishes. We are then much more con¬
cerned with the exploitation of human capacity (which is
also perfectly " natural " ), and the maintenance of a
moving equilibrium in a progressive economy comes to
depend more and more upon the effective organisation
and education of human capacity ".

(2) Movement of workers from one sector lo another
does not imply that individuals move in the way des¬
cribed but rather that a shift occurs in the distribution
of the work force as between sectors.

(3) in " The Growing Importance of the Service
Industries ", National Bureau of Economic Research,
1965.



Manpower practices an
Whether or not Austria becomes more closely associated with the Common Market, the

new competitive situation in Europe is lively to bring about far-reaching changes in the
structure of the Austrian economy. Are the country's manpower institutions adequately
equipped to pave the way for these changes and others that may prove necessary if Austria
is to catch up with its more prosperous neighbours f

Questions of this kind are raised in a study of Manpower Problems and Policies in Aus¬
tria, the fifth in a series of country examinations undertaken by the Manpower and Social
Affairs Committee of OECD (i). The following article is based on this study and in parti-

Austria's post-war economic policy has been
- generally successful in that the country has

registered one of the highest growth rates in the OECD
area. Virtually full employment was reached in the
'60's, and what unemployment remains is largely
seasonal and regional in character. Like other coun¬
tries in a comparable situation, Austria is faced with the
need to reshape its manpower institutions and policies
to cope with a manpower situation in which all the more
easily accessible resources have been exhausted by a
high level of demand for labour.

In Austria's case, however, additional factors make

the task particularly urgent. While external develop¬
ments are increasing the need for structural adjustment,
the natural adaptability of the labour force is declining:
during the years ahead, a reduction in the working
population is foreseen, and it is expected to be parti¬
cularly marked among the youngest and most versatile

age groups.

A second factor is that the rate of economic growth
in Austria has, for several years now, lagged consider¬
ably behind the average rate of the Common Market
countries. A prolonged lag of this sort could become
cumulative through emigration of the most dynamic
elements in the labour force to neighbouring countries
with higher income levels; there is already some ten¬
dency in this direction.

The report of the Examiners and the OECD Man¬
power Committee's unanimous conclusions emphasise
these and other factors which indicate the need to de¬

velop a manpower policy in Austria designed to facilitate
a restructuring of the economy in favour of the most
productive units and branches of industry. If workers
are given a new kind of economic and social security
in the form of support for adjustment to new jobs it
would be feasible gradually to abandon the costly
conservation of employment opportunities in uncompe

titive establishments which presently burdens the
Austrian economy.

Of course, several measures to promote the matching
of labour supply and demand to complement market
forces have already been applied in Austria for longer
or shorter periods. Aside from any consideration the
Government may give to the employment aspects of
its investment policy, certain (modest) sums have been
earmarked for the improvement of infrastructure in
backward areas. An information service (and some
economic incentives) have been created to stimulate
would-be investors to establish enterprises in less-
developed areas where there is a surplus of manpower.
Relatively strong financial stimuli are applied to combat
seasonal fluctuations of employment in the building
industry. Facilities for retraining adults to meet
changing demands for skills have been under expansion
but are still relatively limited. Vocational guidance in
schools has been made well-nigh universal. Recent
extension of the compulsory school-leaving age from
14 to 15, with the last year devoted to studying a wide
range of technical subjects, is an important step in the
preparation of young people for working life. Some
further instances of progress could be cited.

The Committee underlines that its observations point
to the need for a more active manpower policy. It
notes that an efficient Public Employment Service is
essential as a central agency for several important acti¬
vities. In Austria as in many other countries this
institution is handicapped by the " image " created
during a period when it was often known as the " Unem¬
ployment Service ". Except for unemployment insu¬
rance beneficiaries and persons with chronic employment
difficulties, it is used by very few people for the purpose
it is chiefly meant to serve, viz. helping all categories
of workers to find the best available jobs. Actually its
coverage has narrowed with the approach of full em-



(1 policies in AUSTRIA
cular on conclusions unanimously approved by the Committee. A report containing both
documents is to be published shortly.

(1) The team of examiners included : Franz Denis, Secretary General in the Ministry of Labour in Belgium, Kjell Holler, Head of the
Trade Union Research Department, former Minister of Industry, Norway, and Gôsta Rehn, OECD Director for Manpower and Social

Affairs, assisted by Erwin Kempf, Administrator in the OECD Secretariat. The Secretariat organised a series of studies by Austrian
experts to serve as background material for the examiners' report, which is also based on extensive discussions with co-operating groups
representing the various relevant ministries concerned, economic research institutions, and management and labour organisations. The
Austrian delegation to the Manpower and Social Affairs Committee meetings was led by Mr. Georg Zuk, Ministerial Director in the
Federal Chancellery.

ployment, although this is a situation in which an
efficient service having nationwide contacts with all
sectors of the labour market should play a particularly
important role in improving the allocation of manpower.

The Committee emphasises that satisfactory develop¬
ment will require a large number of qualified officers
and more intensive training of the personnel with a
view to creating a new atmosphere in and around the
Employment Service. Mcdernised premises and equip¬
ment are also needed to raise its prestige among poten¬
tial clients.

Various auxiliary activities are suggested as desirable
either in themselves or as elements of an effort to increase

the efficiency and capacity of the Employment Service
or both; for example : vocational counselling for

adults, gathering of advance information about redun¬
dancies and gearing for rapid counteraction, more
systematic canvassing of employers for vacancies, more
extensive utilisation of mass media for dissemination of

information about opportunities in the labour market,
temporary offices for placement and counselling in
areas with a temporary labour surplus, specialised
services for qualified groups and financial support of
geographical and occupational mobility in desirable
directions.

An Employment Service having improved contacts
with both sides of the labour market would be in a better

position to advise the Government on a wide range of
measures affecting both the supply of and the demand
for labour but which may lie outside its own administra¬
tive realm, e.g. the expansion or contraction of public
and private investment in general or in particular sectors
and areas; the planning of vocational training and re¬
training programmes; and influencing the volume of
residential construction in accordance with labour

market trends in various areas.

Another central issue is the need for training and

retraining so that young people and adults alike will
be able to take on new responsibilities imposed by
changing technology and product specialisation. At
the present time the young Austrian usually enters
working life through a contractual apprenticeship. The
Committee finds it doubtful whether this system takes
sufficient account of technical and economic develop¬
ments and whether it gives young people a broad enough
education to permit adaptation of their skills to future
requirements with a minimum of difficulty and delay.
Regrouping the present large number of closely defined
specialised professions into a small number of " voca¬
tional families " is suggested as a guideline for reform.
It also seems pertinent to expand full-time vocational
schools particularly with a view to establishing a better
geographic coverage.

Expansion of the capacity for training and retraining
for adults is equally important, particularly as a means
of increasing the economy's capacity for rapid readjust¬
ment. A wide choice of courses is available, although

mainly on a part-time basis, through special institutes
sponsored by semi-governmental " Chambers " for
management and labour, but the amount of adult
training is limited by the fact that subsistence during
training periods has to be financed by the trainee himself
or his employer. (A small number of unemployed
workers get financial support from the Government for
attending full-time courses). The Committee regards
it as advisable to support participation in the adult
training programmes on a broader scale for both em¬
ployed and unemployed persons.

In spite of great efforts to reduce seasonal swings in
employment, seasonal unemployment is still consider¬
able, particularly in the less-developed areas. Recent
technical developments in winter building seem to open
up new possibilities in this respect. Their utilisation
could perhaps be promoted by a re-shaping of the



present systems which consists of special subsidies for
winter building and compensation to workers laid off
during bad weather; certain countries have been parti¬
cularly successful in this field with the help of both
financial measures and co-ordinated time-schedules for

starting construction projects, and they might serve as
examples. In view of the importance of the building
industry for the short- and long-term economic deve¬
lopment of the country, it would seem to be particu¬
larly pertinent to look for new solutions to this problem.

Austrian demographic trends and the existence of
labour shortages enhance the importance of efforts to
facilitate the employment of marginal groups, such as
women with family responsibilities, older workers, and
persons with physical, mental, or social handicaps.
This is sometimes a matter of specific measures for reha¬
bilitation or arrangements to fit jobs to workers (ergono¬
mics), sometimes a matter of initial stimuli to induce
persons who have accustomed themselves to a status of

non-employment to return to active life. Activities of
this type have hitherto been relatively limited in Austria,
except as regards the war-disabled. However, pro¬
mising new efforts are being made, and a further expan¬
sion would seem appropriate.

The Committee indicates a number of other areas in

which further development would be important :
for example, statistics and forward-looking research,
reappraisal of the methods and the degree of prepar¬
edness for cyclical stabilisation of employment through
public works and other forms of temporary employment
creation, co-ordination of housing policy with labour
market considerations, immigration policies and regional
development. In the latter field, where the eastern

border areas constitute the chief problem, some very
advanced studies have been made by Austrian planners.
There is a strong need for co-operation and co-ordi¬
nation on these as well as other issues where traditional

compartmentalisation of tasks and competences is no
longer in accordance with the exigencies of a modern
industrial economy.

Finally, the Committee points out that an active
manpower policy, conceived as an integrated system
and instituted on a sufficiently large scale, would require
considerably increased funds. Budgetary considera¬
tions may, therefore, appear as a hindrance. On the
other hand, increased expenditure to facilitate and
promote the switch from intermittent and low-productive
to more efficient employment could be expected to
yield positive effects on the economy rather quickly.
Perhaps even the Treasury could achieve net improve¬
ments through the resulting increase of tax-
revenues and reduced subsidies to obsolete industries.

The positive and negative factors, economic as well as
social, must, of course, be weighed against each other
when concrete decisions are made.

Preparations for reforms in some fields of manpower
policy were already under way when OECD's examina¬
tion started. The public debate on these issues was,
however, stimulated by this undertaking and there
seems to be an increasing awareness of the need for
new approaches to manpower problems.

POWER RE

and their relation to nu

As nuclear energy completes the first stage of

its development and becomes commercially

exploitable, it is likely that long-term commit¬
ments will soon be undertaken on a number of

reactor types in Western Europe. L.W. Boxer,
Head of the Technical and Economics Division

of OECD's European Nuclear Energy Agency,

describes what that organisation is doing to

provide data which can be of use in making
these important investment decisions.

*

THE rapidly growing conviction that uranium-

fuelled power reactors will be able to generate
electricity at a lower cost than fossil-fired sources from 1970

onwards presages the imminent emergence of nuclear

power as a major source of energy, and thus a consider¬

ably increased demand for nuclear raw materials. In

view of the potential problems which could arise from

this development, particularly with regard to adequate
supplies of low cost uranium, the European Nuclear
Energy Agency has prompted its interested Member

countries to embark upon joint examination of questions
such as available reserves of nuclear fuels, forecasts of

total energy demand, and the characteristics of various

reactor systems, in order to provide a useful framework

for future regional studies to be carried out on a national

basis, but with a common understanding of the assump¬
tions which would be appropriate in the long-term
planning of the growth of nuclear power in Western

Europe. There is no question of attempting to unify the
diverse viewpoints which are held in various West Euro¬

pean countries on the long-term rôle of nuclear energy
and its means of application : the objective is rather to
clarify opinions in this field and to discuss them on a

comparable basis.

As a result, the Study Group on the Long-Term Rôle
of Nuclear Energy in Western Europe was set up at the

beginning of 1965, at a time when it was suggested that
if the long-term rates of growth of nuclear power contin¬
ued to be as high as those forecast for the next fifteen

years, it would become more and more important that

the reactor systems chosen for large-scale installation

in the near future should be acceptable not only from the

8



ACTOR CHARACTERISTICS

clear energy as a long-term resource in Western Europe

immediate viewpoint of competitiveness and technical
performance, but also in their utilisation of nuclear fuel.
This consideration was felt to be of particular importance

for the countries of Western Europe for whom the necessary

nuclear fuel resources are located mainly in other parts

of the world.

The first result of the work of the Study Group was a

report (1) which presented an authoritative estimate by
a team of international experts of world reserves of ura¬
nium and thorium. The report also emphasised that the
present uncertainties surrounding the actual extent of
these resources, and the long-term evolution of their cost

of production, were likely to remain unclarified for some
years to come, since the current world surplus of ura¬
nium, coupled with the lack of experience of thorium as
a large-scale source of energy, did not encourage the
further prospecting necessary to establish the true posi¬
tion on low cost fuel reserves.

In the meantime, opinions are divided not only on the
types of reactor and the scale of effort for future develop¬
ment programmes, but also on the timing and the degree
to which the conservation of nuclear fuel supplies will

be an economic and physical necessity. There is still
much hesitation over whether and when more advanced

types of fuel-saving and even fuel breeding reactors
should be developed commercially in anticipation of a
possible world shortage of cheap uranium and thorium.

Obviously, no single general solution to these questions
can be applied to the diverse situations in the various
Member countries of ENEA, which differ greatly in the

size of their electricity networks, the extent of their

indigenous fuel resources, the national and regional
structure of their energy-producing organisations and
associated industries, and the degree to which they are

committed to existing development programmes.

The second publication of the Study Group, a report
on power reactor characteristics (2) coincides with the
general re-evaluation of the available means of expanding
the application of nuclear power to electricity production.
The characteristics of five types of power reactors (gas-

cooled, light water, heavy water, fast breeders, and liquid-
fuelled) have been summarised therefore in terms of
their relative economy in the utilisation of uranium. These
data, which have been compiled and agreed upon by

experts of most European Member countries, cover power
reactors of the type either in service or under active

development in the OECD area, and whereas it is not the
object of the report to draw conclusions from the inform¬
ation presented, an indication is included of the integ

rated fuel consumption for each type of reactor on the
assumption of a given rate of growth of nuclear generating
capacity over a forty-year period.

It is not surprising that the fast neutron breeder reactor
is clearly shown to be the most efficient means of utilising
nuclear fuel, but it is considered unlikely that a commer¬
cial fast reactor would be available before 1980. In

the meantime, it would appear that substantial economies
in fuel utilisation could be achieved with both heavy-

water moderated and high temperature gas-cooled
reactors, although these types suffer a current disadvantage
of being less well established than their competitors,
both technically and commercially. In fact, the intensity
of competition between established nuclear power reac¬
tors and competition with conventional means of elec¬
tricity generation may be decisive factors in the amount
of further development which will be devoted to other

reactor types, since competitive pressure could necessitate
frequent replication of an already existing type of nuclear
power plant and thus lead to concentration on compar¬
atively few reactor designs.

It is important therefore that the overall merits of
alternative commercially feasible reactors be established

before independent electricity producers have committed
themselves irrevocably to any permanent course of nuclear

power station construction policy, which at present could
only be based upon an incomplete appraisal of the long-
term situation.

Although the report on power reactor characteristics
does not claim to establish the relative merits of the

various reactor systems, it has at least enabled an import¬
ant unanimity of agreement to be achieved on technical
details which have hitherto been open to a wide range of

individual speculation.

As a result, it is hoped that regional planning of nuclear

energy growth may now be carried out on the basis of
these agreed data, and that the consultative framework
built up within the Study Group over the last two years
can be maintained to assist in the evolution of Western

European policies for the future application of this import¬
ant new source of energy.

(1) " World Uranium and Thorium Resources, a joint
study by European and North American experts ". Euro¬
pean Nuclear Energy Agency, August, 1965.

(2) ''Power Reactor Characteristics"" : European
Nuclear Energy Agency, September 1966.



STRUCTURAL
CHANGES

IN THE IRON
AND STEEL
INDUSTRY

The iron and steel industry in most of the Member countries of
OECD has been facedfor a number ofyears with increasing problems
resulting from the excess of world production capacity over demand.
The effects of this structural imbalance on the industry have at times
been obscured. In the first three quarters of 1965, for example,
there was a very high level of demand in the United States due in
part to consumers' anticipation of a possible strike in the American
industry and a rise in the tonnages taken by a number of importing
countries; these developments blunted the sharp edge of competition
on the international steel market. The latest report of the Special
Committee for Iron and Steel ( 1) indicates, however, that the basic
imbalance remains and may have even more serious consequences in
the future. Some of the main areas where adjustments have had to
be made by the steel industry are reviewed below by the Secretary of
the Committee, H.D. Hill.

(1) " The Iron and Steel Industry in 1965 and Trends in 1966 ", published by
OECD.

*

he rate of utilisation of steel-

-JL~ making capacity an im¬
portant factor from the point of
view of production costs in this
capital-intensive industry has
fallen in the European Member
countries from 90 % in i964 to
85 % in 1965, and towards the end
of 1966 it was below 80 % for some
countries and even lower in a number

of individual works. As steelmakers

have sought orders in an attempt to
maintain their output, competition
has grown in intensity and price
levels have often been seriously
eroded. The accompanying graph
shows how Continental producers'
export prices for four typical pro¬
ducts have moved yearly since the
beginning of 1956 and quarter by

quarter since January 1965. These
prices are generally regarded as
indicative of trends on the inter¬

national steel market. The extent

to which world market prices in¬
fluence the level of prices ruling in
the different national markets of

Member countries depends on a
number of factors such as the struc¬

ture of the industry, tariff levels, and
price and production policies and
practices; but it is certain that in a
number of countries home prices
have been tending to fall, too, and
the decline in export and home
prices has often seriously affected
the level of company earnings.

Though an excess of world pro¬
duction capacity first became appar

ent some years ago, the pressures
on the international steel market to

which it gives rise have been growing
in intensity more recently. The
steel industries in many Member
countries have been forced to make

adjustments to meet the situation,
adjustments that can often be made
only slowly and with difficulty as
they may involve the closing down of
older plant, development at new
locations, the adoption of different
production processes and heavy in¬
vestment expenditure.

As it has moved more and more

into a buyers' market, the industry
has made great efforts to adapt the
range and quality of the products it
has to offer and the services it pro¬
vides for its clients to the changes in
demand. The product pattern, tech¬
nical specifications and the steel
qualities required by consumers may
change comparatively quickly as a
result of technological changes in the
steel-using industries, the often wide
differences in the relative rates of

growth of various consuming sectors
and the emergence of new require¬
ments. The development of high
tensile reinforcing rounds, wire pro¬
ducts for use in pre-stressed concrete,
light thin-web and parallel-flanged
beams, and high tensile bolts illus¬
trate the efforts made by the steel
industry to meet the requirements
of the construction industry, while,
as a further example, new products
for the use of the container industry,
such as extra-thin tinplate and tin-
free steel sheet for canning purposes,
may be quoted. Such improvements
in the form and quality of the pro¬
ducts offered must be accompanied
by technical assistance to users,
closer contacts with consumers in

order to assess their needs and the

expansion of research facilities.

Other developments in the indus¬
try have been directed at reducing
production costs, reflecting the efforts
made by individual companies to
improve their competitive positions.
Fuel and power costs, and, in parti¬
cular, the cost of coking coal and
coke, are a cause of considerable
concern in a number of OECD

countries, and great efforts have
been made in research and invest¬

ment to economise in the use of fuel,
especially that of blast-furnace coke.

A further important trend in the
raw materials field has been the

increasing proportion of higher grade
imported ores used in a number of the
European Member countries; linked
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with this though in individual
instances many other factors may
also be important is the trend
towards the construction of large
new works on the seaboard. Related

to the question of access for raw
materials and location of plant is
that of transport and port facilities.
In order to derive the maximum

benefits from sites on the coast and

from the rapid developments that
are taking place in maritime trans¬
port, increasing attention is being
paid to docking and unloading faci¬
lities in order to increase the flexibi¬

lity with which different works on or
near the coast can be supplied.

The steel industry's efforts to
meet the consequences of the imbal¬
ance between potential supply and
demand are reflected in recent invest¬

ment trends in many OECD coun¬
tries. Investment expenditure is
now primarily directed at moderni¬
sation and rationalisation, the repla¬
cement of obsolete plant by new
units, and a reduction in costs,
including labour costs, by emphasis
on automation in new schemes.

Efforts to remain abreast of scale by
installing larger production units
often mean, however, that total

capacity has continued to expand,
in the European Member countries,

for example, regularly and at quite
high rates despite wide fluctuations
in investment spending. There seem
to be a number of built-in factors

leading to increases in capacity
and these require further investiga¬
tion and analysis to see whether
they are likely to continue to increase
the basic imbalance in the future.

One element that could play an
increasing part in reducing excess
capacity despite the many difficulties,
including the social, political and
economic problems involved, would
be an acceleration of the rate at

which plant that is becoming techni¬
cally obsolete or uneconomic is with¬
drawn from production and scrapped.

There has been an increasing
trend towards agreements and con¬
centrations in the steel industry in
recent years. Marketing agreements
have been reached or joint sales
organisations set up in order to
achieve economies in sales and distri¬

bution and enable the companies
concerned to supply more compre¬
hensive and improved ranges of
qualities and products. However,
a more important objective of many
such agreements or fusions between
companies is the reduction in pro¬
duction costs made possible by opera¬
ting costly production facilities more

rationally; the grouping of orders
enables better balanced rolling pro¬
grammes to be arranged and down¬
time to be saved. A further aspect
of the trend towards greater concen¬
tration is that duplication in invest¬
ment in new plant can be avoided and
the heavy financial burden shared.

However, the scale of operations
in the steel industry has been growing
rapidly larger, as is indicated by the
big increase in the capacity of indi¬
vidual production units or in what
is considered the optimum size for
an individual works. The financial

resources which the steel industry
must have at its disposal have also
increased. In a number of countries,
therefore, the changes in structure
that are necessary if the industry is
to be able to resolve the problems
with which it is faced have been

examined at national level, involving
to an increasing extent considera¬
tions of government policy. But
given the rapidity with which deve¬
lopments in one country can affect
the world steel market and hence

have repercussions on the industry
in other countries, the international

aspects of the structural changes
that are proceeding in the iron and
steel industry are also of consider¬
able importance.

CONTINENTAL PRODUCERS' EXPORT PRICES FOR CERTAIN IRON AND STEEL PRODUCTS

S per t. f.o.b.

160 1

January January January January January January January January January January April July October
1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1965 1965 1965

Source: based on the "Metal Bulletin"
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ADAPTING THE TRAINING OF
ENGINEERS TO

THE REQUIREMENTS

OF ECONOMIC GROWTH

_T\
H M ne of the problems facing planners in govern-
^^_^ ment departments, universities and industry

is the training of future engineers. In most OECD coun¬

tries the way in which mathematics teaching has failed

to keep pace with the very rapid developments in

computation techniques is a cause of concern. There
is a danger that economic growth will be hindered by the

fact that engineers leaving college are rarely capable of
exploiting the full potential offered by computers, which
call for specialised mathematical knowledge.

These considerations prompted the OECD Committee
for Scientific and Technical Personnel to arrange two

seminars at which leading specialists in higher education

could make a joint study of the requirements and the

ways of satisfying them. The first was attended by
representatives from twelve countries, and its recommend¬
ations and conclusions are to be found in " Engineering

Education in the Computer Age "; at the second seminar

nineteen countries (1) were represented, and the detailed
proceedings have recently been published under the
title " Mathematics for Engineers ". Those taking part,

principals and teachers from higher education estab¬
lishments, agreed that it is essential to recognise the
effect of automation and computers on educational

planning, and they recommended that Member countries
should intensify their efforts to this end, in consultation
with OECD.

The Changing Role
of the Engineer

The OECD Committee for Scientific and Technical

Personnel has for some time been taking an active interest

in the reform of mathematics teaching in secondary

schools and the adjustment of curricula to modern

knowledge, and its work has aroused widespread inter¬

est (2). The Committee is now carrying this work a
stage further, into the field of higher education. Its
efforts are motivated by the fact that, as the experts em¬

phasised, the work of the engineer is undergoing profound
changes, largely due to the influence of computers;
engineering is ceasing to be an art and is becoming a
strict science, in increasingly wide fields : chemical,

electrical, mechanical and civil engineering, aerospace,

servo-mechanisms, telecommunications, and so on.

The new and intensive efforts which are being made in

many countries concerned with technical education

accelerate this movement, since they tend to replace the

engineer in many of his traditional functions. As a
result, engineers will be expected to undertake work

calling for a greater knowledge of more general techniques,
often of a highly mathematical type. The engineer of
the future will need less training of the specialised and

process-oriented type, and more education in general

principles and mathematical methods with a wide scope

of application.

The experts are of the opinion that the role of the

computer in engineering science and practice will steadily
increase, and extend to ever wider and more complex

fields. The engineer will thus be free to concentrate on

truly creative work of a higher order, which will always
remain beyond the scope of machines.

It is therefore of the utmost importance that the people

responsible for education should consider the training of
this engineering elite who, with the assistance of scientists

and the support of technicians with specialised knowledge
in the various branches of technology, will be responsible

for building the world of tomorrow.

Doubts and Achievements

The increasingly wide use of digital and analogue

computers will lead to changes even in the working methods

and ways of thinking of those who use them. It is no
less a determining factor for the future than are aerospace

technology and nuclear energy. Even the specialists
themselves do not know what the consequences are

likely to be during the next few decades.

There is no doubt in the minds of the experts with

regard to the impact of computers on society or the
strides made by data processing, but in most OECD

countries the expected impact of the didactic aspect of
these machines was not felt until recently, at least in so

far as general university education is concerned. In the

(1 ) Austria, Belgium, Canada, Denmark, France, Ger¬

many, Iceland, Ireland, Italy, Japan, Luxembourg, Nether¬

lands, Norway, Portugal, Spain, Sweden, Turkey, United

Kingdom, United States.

(2) See " New Thinking in School Mathematics ",

OEEC 1961 ; " Synopses for Modern Secondary School

Mathematics ", OEEC 1961 ; " Mathematics Today : a

guide for teachers ", OECD 1964.
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universities as in industry there has been some reluctance

to accept any changes in the established order of things.

One reason for this lies in the rapid development of

computers and computer components, as reflected in

higher operating speeds. Many universities have had

to delay their adaptation to this process, initially looking

upon the machines only as research tools or subjects for

specialised training instead of considering their best

possible use in general education.

But something has been achieved, and recent develop¬

ments in training for " mathematical engineers " mathe¬

maticians with engineering knowledge show that the

question has been approached in different ways. In

France, for example, and by means of courses in computer

science in the United States, training is oriented towards

the design and operation of computers, to meet the big
demand for computer specialists in these countries. In

France these courses have been available since 1959, at

the Ecoles Nationales d'Ingénieurs at Grenoble and Tou¬

louse. About seventy degrees are awarded each year.

In the United States, experimental undergraduate

courses in computer science have been operating in

several universities (notably Purdue, Dayton and Lehigh)
for several years, and courses for graduates have been

successfully introduced at Stanford, Pennsylvania, Wis¬
consin, Purdue and several other universities. About

1,000 students are at present enrolled in graduate pro¬
grammes in computer science in the United States.

In the Netherlands, the course is more broadly based on

several inter-disciplinary sciences including, as an option,
specialisation in the use of computers. The Netherlands

" mathematical engineering " programme has now been

in operation for several years at the Technological Univer¬

sities at Delft and Eindhoven and at the State University
at Groningen. More than twenty students have obtained

their degree. In Denmark, similar developments inspired

in part by the Netherlands programme have taken place
in recent years.

In the United States, industrial engineering has gradually

been developing, and in the last decade has been evolving
toward more extensive applications of mathematical

principles to industrial operations and the widespread use

of large computers in the solution of such problems. In

other cases special programmes, entirely at graduate level,

have been designed. An example is the postgraduate
course on Computers and Control Systems which was

introduced in 1962 at the Instituto de Electricidad y
Automatica in Madrid; it includes one hundred lectures

per year and produces 25 graduates annually.

The Content of a Modern

Programme

On the basis of the exchange of experience and dis¬
cussions during the second Rome Seminar, the experts
agreed upon the requirements which must be met in any
programme of mathematical teaching for future engineers.
In their view such a programme must :

provide adequate knowledge in those branches of

mathematics that have or are likely to have important
applications in engineering;

provide adequate knowledge of numerical methods,

probability statistics and other topics important in

operational research, and develop the ability to use

this knowledge in engineering problems;

develop a good insight into physics and into the integ¬
rating elements in engineering, such as engineering
mechanics, control engineering and industrial organi¬
sation ;

provide a sound working knowledge of and experience
in the use of modern computing equipment since the
engineer must be skilled in both numerical and simula¬

tion techniques.

Beyond these basic goals, future engineers specialising
in computer science require training to develop competence
in the subject of computer software. The experts em¬

phasise that a broad technical orientation is more impor¬
tant to a " mathematical engineer " than is detailed

knowledge of any one branch of engineering. It is

difficult, they say, to determine which specific engineering
topics are of most value to the mathematical engineer and
they therefore recommend the use of the notion of " integ¬
rating elements " in curriculum design. A few examples
of topics that can serve as integrating elements are: sys¬
tem and control theory, use of analogies, network theory
and optimisation studies.

Entirely New Applications

In support of the case for including computation
techniques in programmes of higher education for future

engineers, " Mathematics for Engineers " gives some

examples of new avenues that computers open up for

economic advances in various engineering fields. For
instance, using computers it has been possible to design
and build new types of viaducts which are less costly and
more attractive to the eye. Although the basic equations
in the different areas of applied mechanics are generally
well-known their solution has in the past presented
considerable difficulty, largely on account of the laborious
numerical calculations involved.

In many cases the designer of an engineering structure
can, with the aid of the computer, obtain scientific solu¬

tions to problems which in the past could be solved only
by empirical methods. In this connection, the choice of

subjects taught to future engineers is very important;
there is clearly a tendency to return to basic principles
and to develop very general methods which can be

applied to a wide range of construction work, and to

move away from techniques that had been developed
specifically to lighten the task of manual calculation.

Once freed from this constraint, engineers can design
structures that are both cheaper and more rational.

In electrical engineering, the computer has brought
further revolutionary changes in its train, for example in
the design of power transformers and in the automatic

construction of optimum running schedules for diesel-

electric locomotives. In the telephone industry, queueing

13



Third year engineering students at the Polytechnic Institute of the University of
Grenoble do " lab work " on how to operate one of the latest computer models.

problems are now solved by computer techniques which
have proved to be the only way of eliminating the chaos
which previously existed.

On-line process control by computers and their use
in direct industrial automation is another area in which

these machines have brought about great changes in the

engineer's work. One of the biggest changes has been
the introduction of optimisation techniques. Opera¬

tional research techniques will also lead to a radical change

in production planning and related fields of industrial
optimisation. Until very recently the operations involved
in the use of these techniques have been beyond the

capacity of any machine, but it is already clear that the
future expansion of industry, as well as that of the economy

in general, will depend on the parallel development of
computing methods and machines.

In agriculture, mathematical genetics, too, has received

a powerful stimulus from the use of digital computers but,
even more important from the practical point of view, the

analysis of field and breeding trial data has been made into
a technique of real rather than theoretical importance.
Other important applications include the optimum design
of agricultural machinery and implements such as the
plough.

Automation in the field of documentation and inform

ation retrieval is also a direct consequence of the avail¬

ability of data-processing equipment ; it is the only

effective means of harnessing the ever-increasing flow of
information.

Economic Implications
of the Computer

The field which provides the most spectacular examples

of higher efficiency resulting from the use of computers is
data processing. One large bank, with 846 branches,

increased the productivity of its staff four times over. The
General Services Administration in the United States

increased staff productivity three times over; 534 people

had been needed to process 1,300,000 items in 1955,

whereas in 1962 only 313 people were needed to deal

with 2,500,000 items.

In the case of process control, the saving achieved has

been less than the predicted figure of about 1 5 per cent. In

one operation the installation of analogue digital and

digital-analogue conversion at a cost of $100,000 increas¬
ed production by no more than 2 per cent, but the equip¬
ment nevertheless paid for itself in only 100 days.

In the field of management, one steamship line achieved

a cost reduction of 25 per cent; the cost of hiring the

computer was 875,000 but the interesting fact is that to
achieve the same increase in carrying capacity by conven¬

tional means it would have been necessary to build four

new ships. The future possibilities of the computer in

management are even more spectacular; the Veterans
Administration Hospital's food bill which is at present

about $45 million per annum could, according to a recent

estimate, be cut by 35 per cent by means of computer opti¬
misation. In educational administration and planning the

possibilities are even more remarkable; the annual cost in
the United States is $5,600 million and an estimate

suggests that by recourse to computer planning it would be
possible to accommodate 2 per cent more students
without any establishment increase and this would

provide a saving of $100 million a year.

The use of computers by design offices in industry can

be of great benefit to firms of all sizes. For instance,
cams can be designed in two minutes by computer,

compared with 25 hours by the old way; heat exchangers
show a saving of 96 per cent, and earth-fill dams, one of
90 per cent. As regards materials, earth moving in
highway construction can be cut by 10 per cent and the
materials used for steel-frame buildings, by 5 per cent.

In all these fields the economic potential is clearly

very great. But none of these savings would have been
possible without the mathematical techniques on which
the computer programmes were based. Where the

computer is introduced without a high degree of mathema¬

tical sophistication the savings are small if not non-exis¬

tent. Engineering practice is in a state of change, but

most of this change is the result of the introduction of more

precise mathematical and particularly statistical techniques,
and the arrival of computers. Positive action must be

taken to encourage these changes and to ensure that they

come about in the shortest possible time.
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HOUSING CONSTRUCTION
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by
Peter BLAKE

New Yor\ architect,
Editor of "Architectural Forum'

Articles in the OECD

Observer of October and
December IÇ65, and Febru¬
ary iç66, described how
Switzerland, Sweden and
the FederalRepublic ofGer¬
many respectively have set
about solving the problem of
providing sufficient living
accommodation for their po¬
pulations. These three coun¬
tries succeeded, in the years
IÇ62 and IÇ63, in construc¬
ting ten new building units
per thousand inhabitants,
the highest rate among
OECD Member countries.

The following article deals
with the way in which the
same issue has been tackled

in the United States. Its

author, Peter Blaise, here
expresses his own views on
the construction, equipping,
aesthetic appearance andsite
planning of homes and resi¬
dential areas in the United

States ; the views do not
necessarily represent those of
the United States Mission to

OECD or other US Govern¬

ment agencies.

in the UNITED
\



T
_______ here are several questions that should be asked the one area in which the US might be expected to

in evaluating the housing effort of any nation : How excel modern housing technology presents a
many units has it produced, annually, in recent times? picture of seemingly total confusion and often dismal
How well built and how well equipped are those units? backwardness, especially when compared with some
How advanced, in terms of technology, are the methods European practices.
by which these units were constructed ? How efficiently
does the housing effort meet the nation's housing Because these comparisons are inevitably made, it
need? And, finally, how well were the units planned - should be stated' at the outset' that they are almost
how handsome are the communities produced by this completely pointless.
housing effort ? There is one obvious, yet often forgotten fact that

Judged by these criteria, the housing effort in the differentiates US housing from European housing;
US, during the twenty year period following the end and this is the enormous size of the United States.
of World War II, scores very highly indeed in some This single, simple fact significantly affects prefabri-
respects, and very poorly in others. Curiously enough, cation techniques (prefabbed houses or components

NONFARM HOUSING UNITS STARTED, BY TYPE OF TENURE, TYPE OF STRUCTURE,
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can be very costly to ship over great distances); it
affects site planning practices (the country is not
likely to run out of land for some time to come or
so the developers believe); and it affects housing poli¬
cies (every city, state and region is semi-autonomous,
climatically and topographically different, and may
have very special housing needs).

It is important to keep this fact - - the sheer size
of the US constantly in mind. It has left its mark
on the country's housing effort just as clearly as it has
left its mark on the country's transportation and com¬
munications effort. Much of what appears to be
backward or confusing in US housing technology,
community planning, or housing policy becomes more

understandable when judged in
of the country.

relation to the size

THE SIZE OF THE EFFORT

Considering the complexity, the apparent or real
inefficiency, and the dispersion of the US housing
effort, its quantitative achievements during the 1945-
1965 period have been little short of phenomenal.

During that brief period, almost 30 million non-
farm housing units have been constructed in the country

enough to rehouse, comfortably, the entire population

LOCATION ANDOWNERSHIP NONFARM HOUSING UNITS STARTED, BY REGION
(Thousands of units)
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of France and West Germany put together ! Although
the average annual rate comes to 1.5 million units,
there have been a number of peak years (e.g. 1950)
when this average was substantially exceeded. For
various reasons, the rate for 1966 is somewhat lower

than that of recent years --in part, perhaps, because
the inventory of new housing units is now so large.
But most experts believe that the annual rate will
soon have to climb to about 2 million units, both to

help satisfy the growing demand for low-cost housing
for the newly discovered " urban poor "; and to help
satisfy the demand from the war-babies (and immediate
post-war babies) who are now beginning to form a
new generation of families.

All this phenomenal, quantitative achievement was
realised with very little direct government assistance.
In fact, the percentage of public housing units has
rarely exceeded 5 per cent of the annual total, and
it has generally been well below that figure. This is
not to say that the achievement has been the work,
chiefly, of private enterprise far from it ! What has
happened is that governmental agencies (federal, state
as well as local) have rendered indirect assistance to
the private builders of housing, by various programmes
designed to simplify mortgage financing, land acqui¬
sition, and other problems that might otherwise dis¬
courage potential homebuyers or tenants by raising
the initial cost of new housing above acceptable limits.

So, in fact, the housing effort in the US owes a
very large part of its success to the sort of government
intervention that the National Association of Home

Builders (one of the chief beneficiaries of that interven¬

tion) tends to view with something close to hysteria.
But, characteristically, the government assistance has
been so indirect as to have gone almost unnoticed
by the general public.

This is not a matter of hypocrisy in high places; it
is, instead, a matter of practicality : it turned out to
be much more efficient, in this spread-out nation, to
subsidise expert, private construction companies in
various localities, and let them handle the job of produc¬
ing new housing, rather than establish a Washington-
centred organisation with hundreds of field-stations
manned by architects, planners, and engineers, who
would then attempt to meet the housing needs in their
particular areas by direct intervention. Indeed, it has
been shown repeatedly that the unit cost of what little
public housing was built during these years turned out
to be much higher than the unit cost for privately
constructed housing built in the same areas at the same
time and according to similar standards of quality.

So the 30-million-unit housing achievement of the
US during the past 20 years was made possible by an
almost casual, ad -hoc partnership of government
and private enterprise, rather than by adherence to
some sort of housing-dogma.

The result, while quantitatively impressive, has not
been an unmixed blessing in other respects : either out
of sluggishness, or out of fear of being accused of Big
Brotherism, the government-half of this partnership

tailed initially, at least to insist upon the highest
possible standards of planning and design; and failed,
also, to develop land-use policies that looked beyond
the immediate housing market into a future of so-
called urban regions that are now forming rapidly
and consist, predominantly, of suburban sprawl.

For while the 30-million-unit achievement is impres¬
sive indeed, it must be remembered that these 30 mil¬

lion units probably devoured a land area larger than
that of all Belgium without giving the matter of
land-planning more than a very casual thought. Because
of this almost incredible lack of foresight, the US is
now faced - - and will continue to be faced with

hair-raising transportation crises in every one of its
urban regions. And Big Brother is being asked and
will continue to be asked to supply the funds needed
to solve these and many other crises that might never
have arisen had Big Brother used his brains and his
influence and done some planning in the first place !

An affluent society can perhaps afford to make such
mammoth mistakes, and try to patch them up afterwards.
Indeed, this sort of make-work effort may be what
keeps the society affluent. But any nation concerned
with wisely using its resources, especially of land, can
learn more from the physical quality of US housing,
and from some of the techniques employed to achieve
it, than from the planning (or non-planning) that
went into this vast effort.

THE QUALITY OF THE EFFORT

The 1 .5 million housing units built in the US annually,
on the average, over the past 20 years, break down
roughly as follows : about two thirds are single-family
or two-family houses; and about one third are apart¬
ments, including low-rise garden apartments.

The breakdown between ownership and tenancy
very closely parallels these figures : it seems that almost
all the single-family and two-family houses are built
for sale; and that almost all the apartments are built
for rental.

The quality of these 1.5 million units, annually,
has varied a good deal during the 20-year period under
consideration. Immediately after the end of World
War II, the housing shortage in the US was so acute
that speculative builders would say that they could
" sell any park bench with a roof over it ". In other
words, the suburban houses built for sale in the 1940's

were often dismal in quality : badly built, badly equip¬
ped, badly finished. The owners of many of those
early development houses have gone to great lengths
to remodel and improve their homes over the years;
so that the visual monotony that characterised many
of these early housing tracts has been greatly alleviated
by individual initiative.

By the middle-1950's, the physical quality of US
housing (especially of single-family houses) took a

,

continued on page 30
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The OECD OBSERVER is publish¬

ing in this issue a set of tables giving

a general idea of the diversity of the

economies of the twenty-one Member

countries of the Organisation. These

were drawn up at the end of 1966 on

the basis of a complete set of 1 965

statistics. The tables do not claim to

provide all the comparative data

needed for an understanding of the

economic situation in each country in

relation to the OECD group as a

whole; they give some idea, however,

of the economic pattern in each of

these countries.

The figures have been supplied by

the Statistics and National Accounts

Branch of OECD. For further inform¬

ation, readers are referred to other

statistical publications of the Organi¬

sation : Main Economic Indicators,

Statistical Bulletins of Foreign Trade,

Manpower Statistics, and Statistics of

National Accounts.

SYMBOLS EMPLOYED:

( ) OECD Secretariat Estimate;

Nil;

Not available.

Unless otherwise stated, all the figures are

for 1965.



AREA

(1,000 sq. km)

AGRICUL¬

TURAL

AREA

(1,000 sq. km)

TILLAGE

and temporary
grassland

(1,000 sq. km)

POPULATION

(thousands)

INHAB¬

ITANTS

per sq. km

AUSTRIA 83.8 39.8 17.2 7,255 87

BELGIUM 30.5 16.6 9.4 9,464 310

CANADA 9,976.2 628.5 418.5 19,604 2

DENMARK 43.0 30.3 27.1

207.7

4,750 111

FRANCE 551.2 342.3 48,922 89

GERMANY (FR) 248.5 140.7 82.7 59,012 238

GREECE 130.9 89.1 37.2 8,551 65

ICELAND 103.0 23.8 192 2

IRELAND 70.3 47.1 12.6 2,855 41

ITALY 301.2 204.4 153.0 51,575 171

JAPAN 369.7 69.9 60.4 98,030 265

LUXEMBOURG 2.6 1.4 0.7 331 127

NETHERLANDS 33.6 22.6 9.7 12,292 366

NORWAY 323.9 10.1 8.5 3,723 11

PORTUGAL 91.5 49.4 41.3 9,167 100

SPAIN 504.7 414.7 205.9 31 ,604 63

SWEDEN 449.8 37.4 32.1 7,734 17

SWITZERLAND 41.3 21.5 4.3 5,945 144

TURKEY 780.6 534.0 251.6 32,005 41

UNITED KINGDOM 244.0 197.1 75.0 54,595 224

UNITED STATES 9,363.4 4,413.7 1,851.5 192,572 21



NATURAL

INCREASE

POPULATION

percentage (annual
average 1955-1965)

NET IMMIG¬

RATION ( + )
OR NET

EMIGRATION

(-)

thousands (annual
average 1960-1965)

1

TOTAL

EMPLOYMENT

(civilian occupied
manpower)

(thousands)

AGRICULTURE

(%)

of which :

INDUSTRY

(%)

OTHER

(%)

+ 0.4 (3,292) (20.3) (48.8) (30.9)

+ 0.7 + 24

+ 30

3,598 5.7 46.5 47.8

+ 2.2 6,862 10.1 33.7 56.2

+ 0.7 2,270 17.0 41.8 41.2

+ 1.2 + 296

+ 318

19,419 18.2 40.7 41.1

+ 1.2 26,699 11.1 49.5 39.4

+ 0.7 40 (3,540) (54.7) (20.1) (25.2)

+ 2.0

1960-1964

26

86

15

+ 2

+ 9

1

52

135

+ 17

1960-1964

+ 74

+ 66

+ 366

(78) (19.2) (41.0) (39.8)

0.2 1,043 32.4 27.9 39.7

+ 0.7 19,011 26.1 40.6 33.3

+ 1.0 47,480 25.5 32.2 42.3

+ 0.8 139 13.5 45.7 40.8

+ 1.3 4,374 9.5 44.3 46.2

+ 0.8 1,476 19.8 35.4 44.8

+ 0.6 (3,331) (41.6) (31.5) (26.9)

+ 0.8 11,731 35.1 34.4 30.5

+ 0.6 3,749 11.5 42.6 45.9

+ 1.8 (2,708) (9.2) (51.6) (39.2)

+ 2.9 (13,30l>, (75.3) (12.2) (12.5)

+ 0.6 25,377 3.5 47.5 49.0

+ 1.6 72,179 6.4 (32.7) (60.9)



Notes : a) Gross Domestic Product
at market prices

b) Includes stock appreciation
c) Net Domestic Product
d) Electricity, gas and water

included in "other activities"

BLEU : Belgium
Luxembourg
Economic Union
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GROSSNATIONAL PRODUCT atmarketprices
at current prices

and exchange rates
(million US S)

at 1958 prices and
exchange rates
(million US S)

9,250 16,860 48,180 9,990 94,1 50 112,380

1964

5,000 470

1964

2,610 56,760 83,560

1963

550 19,070 7,000 3,860

1964

1 7,720 19,310 13,840 8,130 99,040 692,300

7,150 1 4,440 46,910 7,220 82,780 86,430

1964

4,430 550

1964

2,140 42,680 (62,980) 13,900 5,710 3,440 14,930 10,760 7,920 83,590 623,900

per capita
at current prices and
exchange rates (US S)

1,270 1,780 2,460 2,100 1,920 1,900

1964

590 2,470

1964

920 1,100 850

1963

1,700 1,550 1,880 420

1964

570 2,500 2,330 250 1,810 3,560

TUREOFGROSS STICPRODUCT :currentprices
agriculture

(a)

8.4 6.2 6.5 11.3
(a)

7.8
(a)

4.4

1964

27.9

1964

(b)

22.2 13.4
(c)

11.9

1963

7.1 8.3 8.8 18.9

1964

20.8

(c)

36.9

(b)

3.4

(c)

3.6

mining and quarrying,
manufacturing industry,

construction,

electricity,
gas and water

(a)

50.3 41.7 39.5 40.6
(a)

47.4
(a)

52.7

1964

27.4

1964

(b)

32.0 39.5
(c) (d)

37.2

1963

53.0 41.2 38.9 48.2

1964

36.2

(c)

24.5
(b)

47.5

(c)

39.0

STRUC DOME (%)ai other activities
(a)

41.3 52.1 54.0 48.1
(a)

44.8
(a)

42.9

1964

44.7

1964

(b)

45.8 47.1
(c)(d)

50.9

1963

39.9 50.5 52.3 32.9

1964

43.0

(c)

38.6

(b)

49.1

(c)

57.4

GROSSFIXED ASSET FORMATION
percentage of GIMP

at current prices 25.7 20.7 24.6 22.1 21.7 26.5

1964

22.0 26.9

1964

18.8 18.9 32.1

1963

32.1 24.5 29.2 15.5

1964

22.8 23.6 27.7 17.7 17.2

US S per capita
at current prices and

exchange rates
330 370 600 460 420 500

1964

130 670

1964

170 210 270

1963

550 380 550 65

1964

130 590 650 320 610

PRIVATE CONSUMPTION EXPENSES
percentage of GNP
at current prices 60.8 65.5 61.8 62.5 63.8 56.9

1964

70.9 61.2

1964

71.1 62.3 55.5

1963

60.5 58.0 54.0 73.3

1964

69.8 56.6 58.4 64.0 62.6

US $ per capita
at current prices

and exchange rates
770 1,170 1,520 1,310 1,230 1,080

1964

420 1,520

1964

650
]

!

690 470

1963

1,030 900 1,020 310

1964

390 1,410 1,360 1,160 2,230

CURRENT GOVERNMENT EXPENDITURE ANDREVENUE (%ofGNP)
current expenditure

29.0 29.1 26.4 26.2 34.6 30.7

1964

21.1

1964

22.2

1964

25.9 31.9 14.8

1963

28.8 33.2 32.6 18.0 32.9 20.6 32.6 25.1

current revenue
36.0 30.2 30.9 31.5 39.0 36.5

1964

23.6

1964

29.2

1964

26.1 32.4 21.8

1963

33.9 36.7 37.7 18.5 43.6 24.7 35.4 27.3

14,524OFFICIAL HOLDINGS

of gold and foreign exchange

31st October 1966 (million US $)

1,211 1,962

(BLEU)

2,231 475 5,946 6,616 251 49 455 3,600 1,743 1,962

(BLEU)

2,002 445 1,035 1,081 860 2,885 114 3,217

OFFICIAL DISCOUNT RATE

15th December 1966

(with date of last change)

4.50

26-6-63

5.25

2-6-66

5.25

14-3-66

6.50

11-6-64

3.50

9-4-65

5.00

27-5-66

5.50

1-1-63

5.25

1-1-65

6.87

30-11-66

3.50

7-6-58

5.48

25-6-65

5.25

2-6-66

5.00

2-5-66

3.50

14-2-55

2.50

1-9-65

4.60

11-4-60

6.00

10-6-66

2.50

6-7-66

7.50

1-7-61

6.00

14-7-66

4.50

6-12-65
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ITALY JAPAN LUXEM- NETHER- NORWAY PORTUGAL SPAIN SWEDEN SWITZER- TURKEY UNITED UNITED

BOURG LANDS LAND KINGDOM STATES

106 22 185 103 125 25 25 231 144 167 382

TELEPHONES

(number per
1,000 inhabitants)

AUSTRIA BELGIUM CANADA DENMARK FRANCE GERMANY

(FR)

GREECE ICELAND IRELAND

136 162 374 288 124 148 58 293 75

UNITED

STATES

ITALY JAPAN LUXEM¬

BOURG

NETHER¬

LANDS

NORWAY PORTUGAL SPAIN SWEDEN SWITZER¬

LAND

TURKEY UNITED

KINGDOM

116 112 243 188 240 60 87 450 384 12 188 478

	 ^__
ENMARK GERMANY GREECE ICELAND IRELAND

(FR)

230 132 192

LUXEM¬

BOURG LANDS

98

AY PORTUGAL SPAIN SWEDEN SWITZER- TURKEY UNITED UNITED

LAND KINGDOM STATES

117 185 93 171 131 20 45 281 106 247 370

HOUSING UNITS

COMPLETED

(number per
1,000 inhabitants)

AUSTRIA BELGIUM CANADA DENMARK FRANCE GERMANY

(FR)

GREECE ICELAND IRELAND

4.06.3 . 7.7 8.5 8.4 10.0

ITALY JAPAN LUXEM¬

BOURG

NETHER¬

LANDS

NORWAY PORTUGAL SPAIN SWEDEN SWITZER¬

LAND

TURKEY UNITED

KINGDOM

UNITED

STATES

8.1 9.3 7.5 4.9 8.9 12.5 10.2 7.3

: """ ' ." "	 TWv; ....

NET CONSUMPTION Austria Belgium canada Denmark France Germany greece Iceland Ireland
OF ELECTRICITY

<Wh per head and per year
(excluding losses) 2,155

THE OECD OBSERVER N° 26 FEBRUARY 1967



The geographical distribution of
FINANCIAL FLOWS TO

LESS DEVELOPED COUNTRIES

36 billion dollars

s>_,
Source : Geographical

distribution of financial flows

to less developed countries

1960-1964, OECD.

14 billion

dollars

._r»-__J

OFFICIAL PRIVATE

The Development Assistance Committee (DAC) of OECD
brings together countries which provide over go per cent
of the financial assistance going to the developing countries
of the world. 'The following charts show that assistance to
each developing country or area is a co-operative enterprise
shared among a number of donors. The purpose of DAC
is to ensure that this co-operation shall be as effective as
possible in promoting development in the recipient countries.

D uring the period .960-1965 the flow of financial
resources from developed OKCD countries <0 and

Australia to less-developed countries amounted to $ 50
billion. Official assistance accounted for $ 36 billion and
was more than double the total of the postwar Marshall
Aid programme- after allowing for price changes. Private
flows amounted to $ 14 billion.

The largest and highest income country, the United States,
provided 52 per cent of the total flow, followed by France
(16 per cent), the United Kingdom (9 per cent), Germany
(7 per cent), and Japan (4 per cent). All other developed
OECD countries and Australia combined contributed 12 per
cent. The total net flow was on the average very close to the
target of 1 per cent of National Income set by the United
Nations. Above the target were France, Belgium, the
Netherlands, Portugal, and the United Kingdom.

The financial flows went to over 150 less-developed coun¬
tries in all five continents. The biggest share (43 per cent) of
total official assistance went to Asia, which accounts for

about 60 per cent of the population of the less-developed
world (excluding mainland China and Eastern Europe).
Africa received 28 per cent, Latin America 15 per cent,
Europe 9 per cent and Oceania 5 per cent.

In terms of per capita receipts (including private flows)
Asian countries received $ 20 per head during the whole
period i960- 1965 as against $ 46 - $ 49 for Africa, Europe
and Latin America.

(1) Austria, Belgium, Canada, Denmark France, Germany, Italy, Japan, the
Netherlands, Norway, Portugal, Sweden, Switzerland, the United Kingdom, the
United States. These countries, excluding Switzerland, and with the addition of
Australia and the Commission of the European Economic Community, makeup the
Development Assistance Committee which was created in i960 to "provide a meeting
place where suppliers of bilateral assistance to less- developed countries could consult
together and exchange experience on common problems", cf. the recent OECD
publication, Development Assistance Efforts and Policies - iq66 Review.



FLOW OF FINANCIAL RESOURCES FROM DEVELOPED OECD MEMBER COUNTRI

UNITED STATES FRANCE UNITED KING

19,596

6,301

|Total of above

Ercentage share in
:al financial flows

Eancial flows a

cent of national

ome

25,897

52%

0.9 %

5,609

2,158

7,767

16%

2.2%

2,893

1,738

4,631

9%

1.1%

REGIONAL DISTRIBUTION OF NET
74 12 6 4 10 52 8

PERCENTAGE

DISTRIBUTION

BY DEVELOPING

AREAS

$ million by recipient area

and percentage distribution

by donors

3,247 10,097

EUROPE

AFRICA

LATIN AMERICA

ASIA

UNSPECIFIED

*Note: Oceania and amounts

for which no breakdown was

available : _ 1 .661 million.

(1) Including Export Credits
publicly guaranteed in donor
countries

(2) ' Including estimates by the
Secretariat of the regional dis¬
tribution of private flows.

UNITED STATES

OTHER OECD

J\s~"\ GERMANY

fj
FRANCE

JAPAN

EUROPE

TOTAL

FINANCIAL FLOW

PER CAPITA (2)
1960-1965 US dollars



ES AND AUSTRALIA TO LESS-DEVELOPED COUNTRIES 1960-1965 million us dollars

DOM GERMANY JAPAN
OTHER DEVELOPED

OECD

2,586 1,357 3,764

774 574

3,360 1,931

2,546

6,310

7% 4% 12%

0.8 % 0.6 %

OFFICIAL ASSISTANCE^ 1960-1965

11 fa _ 17

5,437

0.7 %

34 19

15,363

27 io



HOUSING CONSTRUCTION

POLICIES AND TECHNIQUES

IN THE UNITED STATES

(continued from page 18)

decided turn for the better. The gadgetry for which
the US is famous exceedingly well-equipped kitchens,
sleek bathrooms, first-rate heating, ventilating and even
cooling systems began to become standard items
in most houses and apartments. Moreover, more and
more components that make up the shell or the parti¬
tion system of a house or an apartment were being
produced not on the job, but under controlled conditions
in factories or in shops often set up, temporarily, on
the site of a given project.

Assemblies of windows and doors, all pre-finished
and detailed to fit into the sort of structural system
most generally employed (a framework of wooden
2 inch by 4 inch studs, a floor system of wooden joists
or of a concrete slab poured on grade, and a roof
system, in the case of houses, of prefabricated wood
trusses) this was one of the many component-types
that came into use in the middle I950's. Then there

were prefabricated, or precut, storage walls for use as
partitions; prefinished, floor-to-ceiling wall panels; pre-
assembled " plumbing trees " that could serve adjoining
kitchens, bathrooms, and utility areas; and numerous
other components that had the advantage of having
been produced under controlled conditions in a factory,
and needed merely to be assembled, with a few clips
or other fasteners, on the site.

It is fair to say that in terms of technical perform¬
ance, the US home-buyer or apartment-tenant began,
in those years, to have a choice of some of the best-
equipped and best-constructed housing in the world.
By that time, many potential buyers or tenants had
become highly selective in their choice of housing :
a good many of them were buying or renting their
second post-war home, and they had learned, some¬
times from bitter experience, what worked and what
didn't.

Perhaps the most intriguing fact in this process of
upgrading the quality of US housing was that no signi¬
ficant efforts were made to standardise the dimensions

of the many components being supplied by the many
manufacturers. Except for a very few, generally
accepted standards the 4 foot by 8 foot dimension
of most standard sheet materials, for example there
was little agreement in the building industry on making
factory-produced components fit together within a
coherent building system.

Still, the quality of US housing the performance-
quality improved very noticeably. The architec¬
tural quality of the typical builder-house, or specula¬
tively built apartment improved only very slightly, if

at all. One big California builder suggested that a
liouse built for sale could be entirely " modern " inside
(efficiently equipped, etc.); but that it could be enclosed
by a shell designed in almost any fashion that would
help sell it. In his case, the shell was a " Hansel and
Gretel " exterior a style that became popular in the
Los Angeles region for a mercifully short time, and has
since given way to something best defined as Neo-Nisei.

In short, the typical, speculatively-built US house
today is very well-constructed product, a very well-
equipped product, and a pretty awful-looking product.

Those who defend its appearance claim that " this
is what Americans want ". The truth is that most

Americans have no choice easy payment terms
being what they are - - and that, in any case, they
have been effectively brainwashed by the suppliers to
the homebuilding industriy, whose advertisements gla¬
mourise the kind of stylistic absurdity that then becomes
the most easily accepted, conformist house to buy,
or apartment to rent. Still, the physical quality of the
product, for better or worse, is very hard to beat for
its price.

THE STATE OF THE TECHNOLOGY

Most development houses in the US are still being
built in much the same way in which they were built
50 years ago, and so are most apartments. It is true
that the quality of materials has improved in certain
areas, and that the quality of equipment has improved
throughout. But except for new techniques of assem¬
bling building materials new hoists, new fastening
devices, new power tools the construction of the
average US suburban house or apartment differs very
little, in technological terms, from that of its pre-
World War I equivalent.

Why has there been so relatively little préfabrication
of large components or of entire houses ? Why has
there been so little mass-production of so-called " mecha¬
nical cores " (bathrooms, kitchens, utility rooms, all
packaged together in one unit)? Why has the US
homebuilding industry lagged so far behind the US
automobile industry ?

There are many answers to these questions. Some
have to do with the inherent conservatism of long-
established building trades; others with opposition
from labour unions to greater mechanisation of build¬
ing; still others with established distribution patterns
of building products.

But the real answer is that the US homebuilding
industry is, in actual fact, not nearly as backward,
technologically, as it seems. The comparison with
the automobile industry an analogy that is still
trotted out, regularly, when US home-building is criticis¬
ed is hardly valid : automobiles are compact and
highly mobile; once assembled, they can be shipped
instantly to a well-organised, nation-wide network of
distributors; the regulations that govern their construc¬
tion are uniform throughout the country; instantaneous
financing facilities exist to speed up distribution; and
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the trades (and labour unions) engaged in automobile
production are modern, progressive, and efficient.

None of this applies to US homebuilding : most
houses are quite immobile; if they were to be mass-
produced in one plant, at a saving of say 25 per
cent of construction cost, that saving might well be
wiped out or exceeded by the cost of shipping the prefab
to the consumer; there is no well-organised network
of distributors, partly because houses are bulky, and
few distributors could stock enough of them to serve
their customers efficiently; the building codes that
govern house-construction vary from state to state,
sometimes from village to village (and not always for
arbitrary reasons), so that the standardisation of mass-
produced houses is extremely difficult; financing
methods, though much more efficient than they used
to be, still vary from town to town, sometimes from
street to street, since one factor in the assessment of the
value of a house is its location; and, finally, building
trades (and their unions) are notoriously backward, often
notoriously corrupt, and just as often rigidly opposed
to change.

In the face of these difficulties, the US homebuilding
industry has found a solution so obvious that its ingen¬
uity is often ignored by critics from abroad : since
the shipping of prefabbed houses was bound to be
costly in a nation as large as this one, US homebuilders
decided they would turn the site of each development
into what amounts to a vast, outdoor (and occasionally
indoor) factory !

What happens, then, when a big, new suburban deve¬
lopment is constructed is this : the site is mapped out
much as a big assembly plant is laid out according to
production-flow patterns (this, by the way, accounts
occasionally for the unfortunate fact that trees and
natural contours are flattened, because they stand in
the way of the machines that must move across the
outdoor factory); next, materials and equipment are
shipped into the outdoor factory in compact batches,
often specially " pre-pre-fabricated " according to
predetermined dimensions (one of the major cost-
savings, incidentally, results from the purchase of very
large quantities of materials and appliances by the
developer); next the builder brings into his outdoor
plant the great machines that will do the work
machines to prepare the soil, dig utility trenches, pour
concrete foundations, hoist building components, etc.;
at the same time, temporary, enclosed plants are erected
all over the site for the assembly of the many pieces
into larger components that are later combined to
form complete houses as the production process nears
its end.

To those who expect the sleek look of science fiction
in the facilities that fabricate houses, this system is
bound to be a disappointment. On the surface, the
" outdoor factory " described above seems like a fairly
chaotic operation. But it is really nothing of the sort;
the other day, the leading publication of the home¬
building industry, House & Home, said this :

" In 1966 the average, single-family, merchant-
built house will be priced at about $22,000. The price
breaks down about like this: improved lot, $6,000;
materials and products, $8,000; on-site labour, $4,000;
financing, overhead, sales costs, and profit, $1,000'
each (total, $4,000).

" The direct cost of this $22,000 house (without lot)
is only $12,000, and it offers about 1,600 square feet
of liveable floor area, three bedrooms, two baths, and
full air conditioning. The unit cost is only $7.50 per
square foot; there is no other system of building known
that will come anywhere near that figure and still pro¬
vide such comfort and luxury...

" We are the only industry that, in effect, builds a
factory to make a product and, when the product is
finished, tears down the factory... It makes sense
because what we build is fixed in place tied by its
foundations to the ground... So instead of moving our
products along an assembly line, we keep it stationary
and move the men and materials.

This is an excellent explanation of the technological
process. What it does not explain is why most of the
end-products of this process should be so ugly.

Although the reasonableness of the on-site factory
system is difficult to challenge, there is a surprising
number of prefabricators in the US who, annually,
contribute large quantities of housing units to the
country's housing stock. The architectural quality of
their production is hardly better than that of the on-
site builders; but their technological orientation, and
the volume of their production, is impressive.

The statistics issued, periodically, by the Depart¬
ment of Housing and Urban Development, HUD.
are not always easy to interpret. But is seems clear
that the percentage of prefabbed houses, out of the
total house-production, has been growing fairly steadily.
In 1960, for example, prefabbed, single-family homes
accounted for only about 125,000 units, or 13 per cent
of the total of single-family houses built that year.
(The trouble is that nobody will really define " pré¬
fabrication " in houses does it mean complete, factory-

prefabrication or does it mean partial préfabrication?
i.e. préfabrication of components only?) By 1965,

the proportion of prefabbed houses had risen to about
24 per cent i.e., it had almost doubled in five years.
One reason may have been that the prefabricators
decided to disperse their plants, so as to reduce the
cost of shipping houses to their sites.

Meanwhile, there has arisen a phenomenon that seems
characteristically American : over a period of several
years, the Trailer Industry has been producing single-
family homes of a very special sort. These homes
are completely prefabricated, sheathed in corrugated
metal, manufactured in assembly plants, mounted on
automobile tires, and designed to be towed, by car,
to almost any part of the US.

They are unbeautiful creations, but they are fascinat¬
ing in terms of efficiency, low cost, and performance.
Moreover, they have become extraordinarily popular
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among the very many Americans whose jobs (or inclin¬
ations) tend to move them, regularly, from one place
to the next.

These trailers average about $10.00 per square foot
in cost; there are so-called " trailer parks " all over
the country, and hundreds of thousands of migrant
Americans live in them. The trailers are manufac¬

tured in plants all over the nation, and the workers
employed in those plants are industrially rather than
craft-oriented. Although the trailers began as camp¬
ing-accessories, they are now quite autonomous in
character actual " houses " that may be 2 storeys in
height, may sprout porches and verandas, and may
be equipped with connections that will, once the trail¬
ers are placed on semi-permanent foundations, provide
them all the available local supply of utilities. The
US trailer-explosion is numerically impressive : last
year, for example, some 940,000 one-family houses were
built in the US; about 230,000 of these were prefabs;
but about 216,000 out of 940,000 units were so-called
" mobile homes " which is the industry's name for
the kind of trailer designed to reside, more or less
permanently, on a concrete foundation in a trailer

park another 107,000 were real " trailers ", many
of which will reside in similar parks, eventually !

This means that about 1/3 of all the one-family
units built in the US in 1965 were either prefabs (of
one degree or another), or " mobile homes ". Further,

although HUD statistics do not list these figures, an
additional 107,000 real trailers were being manufactur¬
ed that year !

These figures reveal two fairly important trends :
first, prefabbed housing units, of one sort or another,
make up about 20 per cent of the total production of
housing units in the US to day. (But this figure prob¬
ably includes a very significant portion of the site-
fabricated houses described earlier); and, second, the
number of prefabs that claim to be " houses " is

considerably smaller than the number of prefabbed
" mobile homes " and " trailers " the proportion
being about two to three !

One wonders if this growth of the production of
" mobile homes " is likely to continue. Certainly, the
proliferation of " mobile homes " in today's trailer
parks will hardly contribute to the beautification of the
US, which seems to be one of the objectives of the cur¬
rent Administration. Still, this strange product the
metal container, encompassing up to 1,000 square
feet, and completely mass-produced seems to be
a significant American contribution to modern housing.
There are plans afoot, at this time, to build apartment
towers that will consist, initially, of structural and mecha¬
nical frameworks, into which privately-owned trailer-
units will be inserted, with plug-in connections to various
utilities. There is no reason why such systems may
not prove successful. It all depends on whether or

FACTORY SHIPMENTS OF MOBILE HOMES AND TRAVEL TRAILERS

100 000

50 000

47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Source: Mobile Homes Manufacturers Association
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not the Trailer Industry decides to retain some first-
rate designers to turn its current products into some¬
thing that will look a good deal better.

THE SATISFACTION OF HOUSING
NEEDS

Although the annual production of housing units
has catered to a wide range of income-brackets, most
of the new housing units have been built for families
in the lower-to-upper middle income area. (The few
public housing units built every year are the principal
exception to this rule). A family that has bought a
$22,000 home with a $2,000 down payment, for exam¬
ple, would have to pay about $180 a month on its
30 year mortgage, and insurance and real estate taxes.
If it is assumed (as it has long been) that the average
American pays, or should pay, about 25 per cent of
his income for housing, then this typical, $22,000
product of the homebuilding industry fills the needs of
families with an annual income of about $8,600.

Unquestionably, a need for such housing exists in
that income bracket. But the dire need has long

been in an economic group far below this one. For
many different reasons high building costs, high
land costs, and high costs of financing the private
homebuilding industry has been unable to meet the
needs of the urban poor, many of them non-white.
This failure is being recognised at long last; and inten¬
sively subsidised housing programmes to meet those
needs are finally being formulated. Yet, for the moment,
and during the past 20 years, the only substantial supply
of housing made available to the urban poor has consist¬
ed of units handed down by those who could afford
to move into the newly built suburbs.

THE QUALITY OF DESIGN

Much has been said, above, about the rather dismal
standards of architectural design and planning that
characterise most of the 30 million housing units built
in the US since 1945. Although there have been
occasional improvements, here and there, in the quality
of design and planning, the bulk of the new housing
supply in the US has been a disgrace to a nation whose
leading architects are honoured throughout the world.
(Only a very small number of housing unfits, each
year, are custom-designed by reputable architects.)

The reasons for the depressing failure in design
quality are many; but the government agencies that
did so much to facilitate mass-housing in the early
years after World War II must bear most of the blame :
for while they established detailed standards of con¬
struction, of room-sizes, and of mechanical facilities,
most of these government agencies did very little
indeed to encourage better architecture and better plan¬
ning in the new suburbs and, indirectly, did a great
deal to discourage it. For example, the government

appraisers charged with establishing the value of a
given, merchant-built house, rarely gave credit to its
builder for money spent on architectural fees while
giving him full credit for the contractor's fee and
overhead, and for sales promotion ! Moreover, the
many design and planning concepts dealing with land-
use, which have long been famliar in Europe and in
the US cluster-houses, row houses, terraced houses,

etc. were almost invariably ruled out by govern¬
ment inspectors charged with the job of approving
a proposed housing development; or, if they were not
ruled out, such allegedly " experimental " concepts
were subjected to interminable scrutiny, with resulting
financial losses to the entrepreneur.

In the very recent past, this situation has improved
slightly. Under the federally-subsidised Urban Renew¬
al programme, design and planning standards have
been established and generally enforced. And the
new Department of Housing and Urban Develop¬
ment has placed emphasis upon the design-quality of
the new housing which it will subsidise or commission.
Meanwhile, however, 30 million housing units of
substandard architectural quality have been built
throughout the US and a great opportunity has been
missed.

Considering the almost total absence of long-range
planning in the US housing effort of the past 20 years,
and the low level of standardisation and mass-production

of components and of complete housing units, the
quantitative results have been miraculous; and the
qualitative results when judged primarily in terms
of materials and equipment have been almost as
impressive. Thse results are proof of the enormous
productivity of which a private enterprise system is
capable when properly stimulated by governmental
assistance.

There is nothing in these results to suggest that
more planning and more governmental direction,
especially in the establishment of design criteria, would
have reduced the productivity of the system which
produced these 30 million units. Indeed, it is quite
clear that the construction industry, during these past
20 years, has rarely worked at full capacity.

What does emerge from these results is a serious
doubt about the ability of private enterprise to cope
with the housing need of the poorest third of the nation.
The figures cited by House & Home magazine (above)
indicate that a housing unit costing only $12,000 to
build must sell for $22,000 in order to pay, among

other things, for land, financing costs and builder's
profits. Not all of these could or should be eliminated,
though the cost of land in the US has risen to exorbi¬
tant heights, and continues to rise.

In short, the country's housing industry seems per¬
fectly capable, in technological terms, of meeting the
housing needs of the poorest third of the nation, and
in a great variety of ways. But the US system of
free enterprise, especially in the area of land speculation,
will have to be drastically amended if the industry is
to serve all the people of the United States.
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MARKETING - THE KEY TO

During the Forties the problem facing agriculture in OECD countries was to produce at all cost in
order to relieve shortages.

As the situation gradually reverted to normal, farmers grew more concerned with productivity and
endeavoured to produce at optimum cost by making the best possible use of factors of production.
Nowadays, with markets in most OECD countries well supplied, farmers must take greater interest
in marketing if they are to maximise their returns. The first essential now is to produce saleable
commodities. The Committee for Agriculture of the Organisation recently took three steps to ensure
the better information of farmers in this matter.

*

When is it needed ? By whom? In what quan¬
tity? What to produce? How? If farmers

can be helped to answer these questions they will be able
to match their production to the trend of demand and thus

obtain a satisfactory income. In a recent seminar held

at OECD headquarters, a number of top-ranking officials
responsible in the public or private sector for the dis¬

semination of agricultural advice directors from Minis¬

tries of Agriculture and senior officials of advisory ser¬
vices in sixteen European countries, Canada and the
United States discussed what the current needs are

in this respect (1).

Dr. Knud Rasmussen, Head of Research for the Danish

Agricultural Marketing Board, gave examples of the
results already obtained : "Modern pigs are more and
more streamlined in accordance with consumer wishes;

modern broilers have to a great degree been shaped for
the modern market ; milk today, again by consumer demand,
is a much cleaner product than it was before".

If farmers need advice, those who run marketing
boards also need to be advised about problems of assem¬
bling, processing and distribution at the wholesale and

retail stages. Consumers, too, need help so that they
can compare, assess, buy and make the best use of
products.

The aim of the advisory services is to enable agri¬
culture to contribute more fully to overall economic
growth. The experts feel that the time has come to

review the organisation and scope of these services and
to see that marketing advice is included as one of their

functions. They consider it is urgent, therefore, to organ¬
ise a marketing programme as part of the existing advisory
services.

Initially, a small number of market specialists should
be appointed at national level. Their functions should

include detailed programme leadership, co-ordination,
and assembly and dissemination of market intelligence
(possibly including work with consumers).

As soon as possible, marketing specialists should be
appointed at regional or provincial level. They should
be thoroughly familiar with production conditions for the

major commodities in their area, and should work closely
with local farm management and technical advisers on

a specific marketing programme for farmers. These spec¬
ialists at the national, regional and provincial levels
should all be highly trained in economics, business
methods, and marketing technology.

The effectiveness of future marketing advisory work
in any country will depend on a number of requirements
with regard to training :

(1) The report of the seminar has been published as
No. 73 in the OECD " Documentation in Agriculture and
Food" series under the title "Advisory Work in Agri¬
cultural Marketing ". See also FA T/S Review No. 1 - 1965

{Vol. 12, pp. 10-14), and No. 1-1966 (Vol. 13, pp. 8-11)
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AGRICULTURAL PROGRESS

establishing university-level training and specialisa¬

tion in agricultural marketing;

recruiting an advisory service marketing staff with

adequate training ;

providing effective in-service training for marketing
advisers;

arranging for selected workers to receive advanced

training at institutions equipped to offer high-level market¬

ing education in specialised fields.

Expanded research in marketing is essential as a basis

for marketing advisory work, and most of this research

should be devoted to solving practical marketing problems.

More rapid and complete collection and dissemination of

market intelligence is also badly needed in many countries.

The long-term objective, as Dr. Russel F. McDonald,

of the University of Maryland in the United States,

pointed out, is " the development of people themselves

to the end that they, though their own initiative, can

effectively identify and solve the various problems affec¬
ting their welfare ".

A COURSE FOR SPECIALISTS

Forty-three experts directly concerned with advisory

work in sixteen OECD Member countries took part in

a course held at the University of Newcastle-upon-Tyne

(United Kingdom) under the auspices of the Organisa¬

tion. The object of this course was to form in Europe

a first nucleus of specialist marketing advisers like those

in the United States. The participants discussed various

ways of providing farmers with better information so

that they could take sounder marketing decisions. The

role of marketing advice is to help farmers make better

decisions about what to produce, and when, where and
how to sell. But it is also to :

promote better processing, handling and distribution

of farm products;

help expand the markets for these products;

help the adjustment by farmers, consumers and market¬

ing firms to changes in technology, supply and demand

through better communication and understanding;

develop greater understanding by consumers of the

importance of timely buying and the adaptability and

suitability of various (or different) uses, in order to
maximise consumer satisfaction.

The advisory experts who took part in the OECD
course consider that, to make a full contribution, the

advisory services should work closely with economists,

technical experts, agricultural scientists and other spec

ialists, the executives of marketing firms and co-operatives
and with consumers.

They took the view that the provision of satisfactory
advice on agricultural marketing need not require the
setting up of new organisations. Rather it is likely to
involve re-orientation, re-organisation and adaptation of

existing advisory services and the provision of specialised
facilities within these services.

As a first priority appropriate in-service training should

be organised for advisory personnel. Satisfactory market
intelligence (including market news and outlook inform¬

ation) is essential for the provision of pertinent market¬
ing advice. Quality standards are also essential for the

efficient marketing of farm products. The work done by
OECD in this field at international level has simplified
terminology and definitions and has facilitated trade.

Advisers may usefully suggest to farmers that if they
wish to secure more of the service margin which forms
part of consumer prices, they should make a special
effort to develop co-operative methods. It is also the

advisers' role to foster better understanding between pro¬
ducers and consumers, since the earnings of the former
will depend on their ability to meet the latters' needs.

NATIONAL MARKET

INTELLIGENCE MANUALS

Finding the information the farmers need to know

and collecting this information for advisers so that they
can pass it on to farmers are different parts of the same

operation. To provide advisers with the information

they need, the idea of national market intelligence manuals

was taken up by the Committee for Agriculture of OECD.

Recently, a Group of Experts on " Market Intelligence
for Agricultural Advisers " consisting of senior officials

responsible for agricultural advisory matters, met at the

Organisation for the second time.

The OECD experts have studied what the content of

these manuals should be. Their conclusion is that it

would vary from country to country, depending on the
particular circumstances of each market. But all the

manuals would contain statistics on the general economic

situation of the country, the structure of production and

marketing, production and consumption of all the major
commodities, prices, and international trade. The manuals

would also include detailed data on markets for farm

products, a review of the current situation, and the prob¬
able outlook. But the experts also felt that there was

a need to show how market intelligence should be used

and interpreted, since advisers were not at present

familiar enough with these matters.
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INTER-COUNTRY
COMPARISONS

OF REAL INCOMES

When framing their development assistance policies the
governments ofboth aid-giving and developing countriesfind
it essential to establish comparisons between levels of income
per head in various countries. But for a long time the data
used have been almost exclusively those ofnational accounts
- where these existed - converted at the official rates of
exchange. This method produced results that were mani¬
festly inaccurate.
The OECD Development Centre therefore asked Dr.
JVilfred Bec^erman, of Balliol College, Oxford, to review
the information available and to suggest ways of supple¬
menting it. His study has now been published under the
title "International comparisons of real income". In it he
suggests that real incomes might be estimated by the " modi¬
fied direct indicator method".

For those concerned with

theoretical and practical
economics, the estimat¬
ion of income on a basis

permitting international compari¬
sons fills many needs :

Understanding of the processes
of economic growth and develop¬
ment must, as in any science,
depend on comparisons between
different situations. Hence it is

important to eliminate anything
that may distort these compa¬
risons.

Relative levels of real income

play a prominent role in many
theories of economic growth :
verification of these theories re¬

quires estimates of relative real
incomes.

Real incomes are one of the

criteria applied by major aid-
giving countries in the allocation
of financial resources; this is the
case for the United States and the

United Kingdom.

Many developing countries, in
the course of their planning work,
use analogies with other countries
in forecasting the likely develop¬
ment of the structure of their

output or expenditure, in the
light of certain assumptions con¬
cerning changes in their income
levels; this is possible only if the
indicators used are sufficiently
reliable to show the real difference

between the national level of

income and that of the countries

being used as standards.

Study of the extent to which one

can identify systematic changes in
the pattern of output and em¬
ployment as income rises is much
facilitated if the relative income

data are in " real " terms.

Finally, attempts to estimate
relative real incomes generally lead
to a substantial improvement in
the basic national accounts data

of the countries concerned.

To meet these needs there have

been many attempts during the
past ten years or more to obtain

estimates of real per capita income
that were more accurate than

those that could be obtained

simply by converting existing nat¬
ional accounts estimates at official

exchange rates. For exchange
rates are not indicators of overall

purchasing power parities, since at
best they only relate to equilibrium
in foreign transactions. Many
countries have very strange ex¬
change rate arrangements. For
example, in Brazil in 1960 the
official coffee export rate was
90 cruzeiros to the dollar, while
the free market rate was 205 cru¬

zeiros to the dollar. Similar wide

spreads, or uncertainty as to what
is the official exchange rate, apply
to various other countries. Only
about seventy countries have nat¬
ional accounts figures and of these
probably only about thirty have
statistics that are reasonably rel¬
iable.

The most distinguished of the
alternative estimates are, of course,

those contained in the studies by
Gilbert and Kravis and by Gilbert
and Associates. These estimates,

however, only cover a few coun¬
tries and the methods used cannot

easily be applied to developing
countries on account of lack of

basic data.

The essence of Dr. Beckerman's

method is to find the " best "

statistical relationships between
relative real income or relative

consumption and selected direct
indicators for Which data are

already available in most coun¬
tries; these relationships can then
be used to estimate relative real

income levels of all countries for

which data are available concern¬

ing the direct indicators chosen.
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PREDICTED INDICES OF " REAL " PRIVATE

CONSUMPTION PER HEAD IN 57 COUNTRIES

IN 1960 (USA IN 1960 = 100) BASED ON
MODIFIED NON-MONETARY INDICATOR

METHOD

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

RANK COUNTRY

United States

Sweden

Canada

Australia

United Kingdom (1)
Denmark (1)
Switzerland

New Zealand

Norway (1)

FR Germany (1)
France (1)
Belgium (1)
Netherlands (1)
Finland

Austria

Italy
Japan
Israel

South Africa

Roumania

Argentina
Lebanon

Ireland

Hong-Kong

Spain
Venezuela

Portugal
Chili

Uruguay

Algeria

Yugoslavia

Index

based

on

Becker-

man

Method

Index at

official

ex¬

change
rates

100.0

77.4

77.0

654

61.7

59.2

59.1

58.6

57.4

56.1

54.3

53.6

45.0

41.3

40.8

30.8

28.7

27.8

26.0

25.2

23.8

22.8

22.0

19.6

19.5

18.9

17.0

16.9

16,2

13.8

13.5

100.0

54.5

73.9

57.2

49.9

46.6

55.6

56.0

34.9

41.2

47.4

48.3

31.3

32.5

29.2

22.3

12.6

45.8

35.8

18.5

27.5

13.6

31.8

11,6

20.9

6.1

Index

based
Index at

official

RANK COUNTRY
Becker-

man

Method

ex¬

change
rates

32 Mexico 13.4 16.2

33 Greece 12.7 16.4

34 Malaysia 12.6

35 Cuba 12.2

36 Brazil 12.1 6.4

37 Colombia 11.4 10.9

38 Federation of Rho

desia 11.2 5.4

39 Turkey 9.8 27.2

40 Mainland China 9.4

41 Iraq 9.0

42 Syria 8.6

43 Peru 8.1

44 Morocco 8.1 6.7

45 Tunisia 7.9

46 Taiwan (Formosa) 7.4 5.4

47 Iran 7.3

48 Egypt 6.4

49 Ceylon 5.3 5.8

50 Ghana 4.8 7.9

51 Saudi-Arabia 4.0

52 Thailand 3.7 4.0

53 Congo (Leopoldville) 3.2 e

54 India 3.1 i

55 Nigeria 2.6 t

56 Indonesia 2.4 l

57 Pakistan 2.3 4

(1) Countries for which estimates shown
are obtained by extrapolation from
those established by Gilbert and Asso¬
ciates for 1955 and not from equations
of the proposed method.

The above table presents two series of predicted indices of private consumption
in 56 countries compared with that of the US. indices in the first series are
calculated in accordance with the Beckerman method, those of the second series

from national figures at official exchange rates. It is apparent that considerable
differences exist between the two series. For example, the Japanese index,

following the new method, is more than double that of the official rate of
exchange ; Yugoslavia is another country whose position is much higher follow¬
ing the new method. The position of other countries is the reverse.

The fact that, for nearly all the
direct indicators that have been

investigated postal traffic, meat
consumption, stock of radios, etc.

it is the level of per capita
consumption or income which de¬
termines the level of the indicator

used and not the other way
round, is irrelevant since it is not

suggested that the way to raise
national income is to have more

radios or send more letters. As

long as a very close correlation is
obtained, the observed value of
the indicators selected can be used

to estimate the level of per capita
consumption that gave rise to
them.

The theory behind the method
is extremely simple. It is as
follows : of the extremely large
number of items that one can

expect to be closely correlated
with " real " consumption per head
it is reasonable to expect that, for
a few, the relationship is similar
in a large number of countries and
is more or less insensitive to inter-

country differences in the relative
price of the item concerned. By
experimentation it is possible, in
principle, to identify these. Once
this is done, the measure of the

level of the item concerned implies
a unique measure of per capita
total consumption from which the
level of this item results.

The main reason for experi¬
menting with this method is that
relatively speaking far more data
are available on direct indicators

than on national accounts aggre¬
gates, and it is also possible to
find fairly close correlations be¬
tween certain of these indicators

and independent estimates of real
per capita consumption.

Dr. Beckerman also points out
that the research involved in

refining the method is relatively
very cheap, and that by experi¬
menting with more indicators and
different forms of equation the
margin of statistical error could
easily be reduced to the point
where, for most developing coun¬
tries, a higher degree of accuracy
could be achieved by this method
than by costly attempts to carry
out full-scale comparisons of expen¬
diture or production.

37



An important sector for co-operation
in scientific research :

WATER RESERVES

AND

WATER POLLUTION

Except locally, adequate water supplies are available in all OECD countries, but the salient
feature is that these countries are faced with problems of locally excessive demand
and of destruction of the quality of water in the process of making use of it.

Involvement of OECD in water problems has been in two stages: First, by tackling the
immediately urgent problem of water pollution by means of a programme of coope¬
rative research; and secondly, by examining the wider question of the contribution neces¬
sary from scientific research to good management of water resources.

T1
he United States Office of Science and Tech-

nology has defined the principle of water
research as follows: "Water resources are deve¬

loped to serve the needs of people. We are con¬
cerned not with the water itself but with putting it
to the use of man, protecting him from its detri¬
mental effects."

This aim underlay the OECD's action in 1961,
when a research programme on water pollution
was drawn up. A further step was taken at the end
of 1965, when representatives of government and
science from twenty countries met to study the
national planning of research on water. As a result
of this conference, a number of specific and practi¬
cal activities are being undertaken.

Water can hardly be regarded as a scarce natu¬
ral resource in view of its general abundance. In
the United States, for example, where demand is
enormous, it has been calculated that annual rain¬

fall alone represents the equivalent of a 30-inch
depth of water covering the whole country. Yet
practically every country, whether its climate be
naturally dry or not, finds itself faced with a shortage
of water resources of adequate quality and in the
right place to meet the demand. This demand is
enormous: it takes 150 tons of water to manufacture

one ton of steel, 300 tons to produce one ton of
paper, and 800 tons to make one ton of artificial
textiles .

In some ways the very abundance of water as
an element has helped to create the present-day
problem, since there has been little need in the past
to plan in great detail its utilisation or to exercise
much care in its use. Furthermore, responsibility
for supply of water and for the regulation of its use
has very largely been a local matter, and water
has been extracted from rivers or other reserves

according to local demands and the waste products
rejected to the rivers as being the simplest and
easiest means of dispersing them to the ocean.
Although 95 per cent of used water returns in a
varying state of purity to the natural water cycle,
with increasing urbanisation and industrialisation,
pollution has steadily increased until its effects
have become a national or, in many cases, an inter¬
national problem, destroying the value of river
water for downstream users and creating new prob¬
lems in the provision of an adequate supply of
potable water and water of high enough quality
for many industrial uses. This, associated with in¬
creasing population density, leads to very heavy
local demands on resources, very often ground
water resources when it is a question of potable
water, and thus necessitates special measures to
supplement the supply of fresh water locally.

Problems of this type are particularly acute
within the OECD group of nations, which are all
either already highly industrialised or engaged in
becoming so. Water in these countries can no
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longer be regarded as an abundant natural resource
to be taken by individuals as and where required,
used, and then rejected in a low quality state. It
must rather be regarded as a valuable raw mate¬
rial, essential to economic growth and develop¬
ment and one whose utilisation has to be planned.
Like other major facets of social and economic
development, provision of water will require to
be considered at national level alongside other
factors in long range planning. Major investment
decisions are implied, both with respect to provi¬
sion locally of increased quantities of fresh water,
and with regard to the control of pollution of exist¬
ing sources.

The policy adopted by an increasing number
of OECD countries (the United States, United King¬
dom, Spain, France, etc.), and by some quite recent¬
ly, is to base water resources on the "hydrogra¬
phie basin" concept. Each basin is usually admi¬
nistered by a separate authority (Committee) re¬
sponsible for research, planning and development,
as well as for tax assessment and pollution control.

To supply large urban and industrial areas with
the water they require, such urgent choices and
problems must be faced as long-distance trans

portation, the creation of vast reservoirs, the tap¬
ping of still greater quantities of ground-water
reserves (often nearing depletion or subject to
pollution and brackish intrusions), re-use and puri¬
fication, desalination, etc. ; compared with the qua¬
lity and abundance of earlier supplies, few such
solutions are wholly satisfactory, but the need for
action and planning is vital.

The great quantities of fresh water discharged
by streams into the sea each day, as contrasted
with the shortage encountered in many parts of
the globe, have prompted the specialists to find
out how such water might be reclaimed and stored
by damming estuaries. The problems are many
and difficult (dikes, navigation, pollution, salt¬
water intrusion, etc.), but such public-service pro¬
jects offer considerable promise for the future.

The Netherlands, which uses huge amounts of
water to flush the brackish water from drainage
canals (about thirty times as much water is needed
as for industrial and household consumption com¬
bined), unquestionably leads the field. The IJssel-
meer Dike, built in 1932, closes off a lake of 1250

square kilometres at the mouth of the IJssel River,
whose reserves fill a substantial part of the coun-

NORTH SEA

Brouwershavensche

Gat Dike
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(Eastern Scheldt)
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THE DELTA PLAN

Colour = areas of fresh water retention
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try's requirements ; facilities are to be further in¬
creased by diking the Wadden Zee. The exten¬
sive Delta Plan, now being carried out, will use
20 km of dikes to dam up the four large bays at the
joint outlets of the Meuse and Rhine. These mam¬
moth projects will shorten the coastline by 700 km
and create large natural reservoirs replenished
with fresh water from both rivers.

In the United States a highly interesting scheme
is now under study to solve New York City's cru¬
cial water problem (supplies come from 200 kilo¬
metres away); this could consist in closing Long
Island Sound by a dam 12 kilometres long and of
some 20 metres average depth. The large lake
thus formed would be desalinated by the streams
it receives within the space of about seven years
and, at its very doorstep, New York would thus be
able to tap twelve times its present consumption
(total capacity would amount to over 50 billion square
metres, with a natural annual intake of 21 billion

square metres); moreover, communications would
be materially improved by the dam roadway.

In the United Kingdom, particularly in the highly
industrialised, densely populated Midlands and
Southeast, water is an ever-increasing problem,
and such plans as that of supplying Manchester
from the Lake District or Liverpool from Wales
create serious regional difficulties. Blocking off
estuaries would provide a most effective answer,
owing to the abundance of suitable sites (The Wash,
Dee Estuary, Morecambe Bay, Solway Firth); the
damming technique is incidentally being applied
by the United Kingdom to build a 50-million square
metre reservoir of this kind in Hong Kong (Plower
Cove).

The economic and technical problems attendant
upon the desalination of brackish and salt water,
while obviously deserving consideration in arid or
semi-arid areas, may seem largely devoid of inte¬
rest in the more northerly, damper climates. In
the not so distant future, the method may however
prove both economic and competitive in densely
concentrated urban areas located near the seacoast,

where water may come to be a by-product of elec¬
tricity, as in association with large nuclear power
plants (a project of this type is being developed in
Lower California); by improving and combining
various processes (distillation, freezing, electro-
dialysis, a highly efficient new Japanese process of
continuous regeneration by ion exchange), such
water is becoming steadily cheaper to produce,
while the cost from other sources is increasing.

In the modern world industry is generally the
heaviest consumer of water, as well as being a major
source of pollution and hence of local water short¬
age ; the extreme degree of pollution in the streams
of industrial areas often causing pollution of the
ground water itself. It must be wrong to treat the
river as a sewer, thus destroying the quality of the
entire flow by addition of frequently toxic wastes.
Not only can these not be broken down, but they
arrest the stream's capacity for biochemical self-
purification, to the detriment of down-stream indus¬
tries and urban areas. These are compelled to
treat the polluted water at heavy cost, while its
chemical content and nauseous taste ultimately can¬
not be considered to meet minimum drinking stan¬
dards (the French, for instance, must pay high
prices for bottled water over a billion and a half
bottles are sold each year).
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Remedies placing a far lighter burden on the
community are available. Heading the list is the
recycling of industrial water and the systematic
purification of waste water before it is discharged
into rivers (water pollution in the United States
results in a yearly loss to the nation of over one bil¬
lion dollars, while it could be controlled at half the

cost).

A case in point is the Ruhr, which by ordinary
reckoning should be the most polluted area on earth.
With a population of 9 million, and 2,200 factories, it
accounts for nearly half the Federal Republic's entire
industrial output; yet this densest of the world's
industrial regions relies on only four small streams

the Ruhr, Lippe, Wupper and Emscher. While
by usual standards these should be sewers over¬
flowing with chemical sludge, not only are they
clear and pure enough to serve as a haven for large
colonies of fish, as well as for swimming and other
sports, but they constitute the main source of drink¬
ing water.

This feat was made possible by a master plan
begun in 1913 (extensive systems of powerful col¬
lectors, large numbers of sewage plants treating
all waste water, artificial lakes, etc.), and by astute
measures providing for the systematic taxation of
waste water to finance the scheme. This had the

prompt effect of inducing German manufacturers
to reduce discharge by recycling their water in
closed circuits almost indefinitely (by regenera¬
tion), and hence had the added advantage of de¬
creasing their consumption. The limpid waters
from the Ruhr, which otherwise might well be a
source of massive pollution, thus improve the qua¬
lity of the Rhine.

The seriously increased rate of eutrophication (1)
caused by pollution in many lakes poses another
grave problem, whether by virtue of the heavy
depletion of drinking supplies and contamination
of outflowing streams, or by its effect on tourism,
which is often the principal asset of such regions.
Leading examples are the Lake of Geneva and the
Boden See (where much of the responsibility must
certainly be attributed to detergents and their
additives ) .

The Great Lakes in America, despite their huge
size, are also seriously affected. Lake Erie, which
is shallow and rimmed on the United States side by
a dense industrial complex, is in a state of complete
eutrophication. While the situation in the other
Great Lakes is not quite as bad, it is so disquieting
(as in the lower park of Lake Michigan) that the
United States authorities have taken energetic mea¬
sures to limit further deterioration (a well-equipped
Great Lakes Institute is attached to the University
of Michigan). For their part the Canadians have
recently fitted out three vessels with special equip¬
ment to study and control pollution in Lakes Erie,
Ontario and Huron.

Yet every problem may have a clever solution.
Noting that Lake Annecy was threatened by pollutants ,
the authorities had the requisite foresight, after
studying the situation, to surround the lake by a
"protective belt" of conduits intercepting all pollut¬
ed water and diverting it to a plant for treatment
(at Thonon, on Lake Léman, a highly specialised

Centre de Recherches Géodynamiques et d'Hydro-
biologie, is engaged in this area of lake research).

Much attention is now being paid, especially
in the United States, to new methods of management,
handling, long-distance transport, storage, etc. The
infinite number of problems which increasingly arise
require recourse to many fields of applied science,
and the need for specialised interdisciplinary teams
is constantly growing. Even minor innovations can
be of great use, such as the recent development
in the United Kingdom of a highly practical device
for detecting underground leaks in water mains
by using traces of nitrous oxide; such undetected
stray leaks are estimated to average over one mil¬
lion cubic metres per day, or half the consumption
of London.

The greatest promise is shown by new manage¬
ment and research methods based on electronic

computer systems, which have untold possibilities.
Primarily applied on a large urban or vast region¬
ally integrated scale, computers could record,
analyse and administer both consumer and dispo¬
sal needs, thus promoting better systems and pro¬
grammes for the future.

In Germany, several computer devices already
control the distribution flow for a score of towns.

In Switzerland a computer regulates the highly
complex interacting flows of three connecting lakes

Bienne, Morat and Neuchâtel; similar equip¬
ment is used to determine optimum operating in¬
structions for the Grande-Dixence Dam (depending
on the hour, season, flow rate, power or water de¬
mand etc.) In France, the Ranee tidal-flow project
will also be using a computer for optimisation
purposes. In the United States computers are
used to predict salt-water intrusion from Delaware
Bay which may extend up-river nearly as far as
Philadelphia during summer droughts. To develop
and install such computer systems calls for consi¬
derable experience and resources of a scientific
as well as technical kind, and rapid progress by
the OECD countries can be achieved only through
extremely close, continuous co-operation.

There is little doubt that water supply consti¬
tutes a continuing and growing problem to the
Member countries of OECD and that, whatever

form co-operation between Members of the Orga¬
nisation may take in the future, it is one which calls
for the maximum utilisation of common experience
both as regards specific well-defined research pro¬
jects and as regards the wider questions of the over¬
all management of these projects and the effective
utilisation of their output. This latter question is
in itself important if the Member countries of OECD
are to derive full benefit from the many valuable
international programmes already established, (2)
which are designed to increase knowledge of the
science of hydrology and of engineering technology
in relation to water resources.

(1) A deterioration in the biochemical balance accompanied
by an anaerobic state and algae proliferation.

(2) By UNESCO, with its International Hydrological Decade,
the European Economic Community and the Economic Commis¬
sion for Europe, the World Health Organisation, the Council of
Europe and other intergovernmental or professional organi¬
sations.
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NEW OECD PUBLICATIONS
THE DETERMINANTS OF FINANCIAL

STRUCTURE

by Raymond W. Goldsmith

58 pages 	 6s. $1.00 F 4.00 Sw.fr. 4.00 DM3.30

An examination of what determines the size and character of a

country's financial superstructure (the relative importance of the
various types of financial instruments and of financial institutions)
in comparison with the real infrastructure of national wealth and
national product; and the ways in which more and less developed
countries differ in this respect.

THE FINANCIAL

OF MEXICO

DEVELOPMENT

by Raymond W. Goldsmith

1 16 pages . . . 15s. $2.50 F 10.00 Sw.fr. 10.00 DM 8.30

An application to a less developed country of some features of the
general approach to the study of financial structure and development
described above. The study analyses, wherever possible on the
basis of statistical data, the process of investment and saving in
Mexico and the growth of the country's financial superstructure.

WORK OR SUPPORT :

An economic and social analysis of substitute

permanent employment by Dr. Bent Andersen.

124 pages . . . 15s. $2.50 F 10.00 Sw.fr. 10.00 DM 8.30

The problems of workers who are " unplaceable " owing to various
factors such as physical or mental handicaps, age, certain family
patterns, lack of education, etc., are dealt with in this report. The
question arises as to whether people in these categories should
be provided with alternative employment or should be maintained
as social dependents through cash or other benefits. The report
presents a cost-benefit analysis and an evaluation of human and
social gains in the countries considered, and thus provides a guide
for the effectiveness of manpower programmes.

REDUNDANCY

INDUSTRIES

PRACTICES IN FOUR

by A.D. Smith

132 pages . . 21s. $3.50 F 14.00 Sw.fr. 14.00 DM 11.60

Redundancy practices are examined in four industries : cotton,
textiles, railways, steel and telecommunications. These industries
differ as to the average size of plant and enterprise; the degree of
competition; rate of profit; ownership and extent of technical
innovations. The redundancy practices considered are those
associated with natural attrition, internal transfers to new jobs,
retraining, and aids, including financial assistance, to dismissed
workers.

INTERNATIONAL DIRECTORY OF

BIOLOGICAL DETERIORATION RESEARCH

400 pages . . 35s. $6.00 F 24.00 Sw.fr. 24.00 DM 20.00

Damage representing some hundreds of millions of dollars annually
is caused by organisms such as rats and moths, or by fungi and
bacteria. The Directory lists bodies carrying out research work
in this field in all OECD countries (except Japan), plus Yugoslavia,
Bulgaria, Czechoslovakia, Finland, Hungary, Poland, Roumania
and the USSR.

MATHEMATICAL EDUCATION

OF ENGINEERS

208 pages . . 32s. $5.50 F 22.00 Sw.fr. 22.00 DM 18.30

The work and findings of an OECD Semainarat which professors from
university-level establishments studied the basic mathematical
education required by engineers in their professional capacity.
The report gives information on additional mathematical training

needed by high-grade engineers specialising in such fields as chem¬
ical or civil engineering, electronics and control engineering,
engineering design, etc.

FINANCING OF EDUCATION FOR

ECONOMIC GROWTH

429 pages . .£2.2s. $7.00 ? 28.00 Sw.fr. 28.00 DM23.30

Papers prepared by experts at an OECD conference on the econo¬
mics of education are here published as part of the Organisation's
programme directed toward establishing the foundation for long-
term economic strategy in the OECD countries. The experts exam¬
ined many aspects of educational finance in both developing and
developed countries : fiscal policies, capital and current expenditure
in education, its financing in specific countries, student financing,
and forecasts of the financial implications of educational expansion.

An evaluation of existing research in this field is included.

TRAINING OF AND DEMAND FOR HIGH-

LEVEL SCIENTIFIC AND TECHNICAL

PERSONNEL IN CANADA

138 pages. . 21s. $3.50 F 14.00 Sw.fr. 14.00 DM11.60

The latest of the OECD reviews of national policies for science and
education, designed to assist Member countries in the development
of human resources and the stimulation of scientific and technolo¬

gical progress. It contains basic facts about Canada, factors which
influence the development of higher education and problems affect¬
ing its expansion, the development of post-graduate studies, and
research and development in industry, government and education
circles.

ECONOMIC DEVELOPMENT OF STATE

FARMS IN THE KOSMET (YUGOSLAVIA)

by J. Poitevin and P.

96 pages	 9s.

Cordonnier

S 7.50 F 6.00 Sw.fr. 6.00 DM5.00

The results of a mission, carried out at the request of the Yugoslav
authorities, to consider improvement of farm management in the
large State-run farms of one of the least developed regions of Yugo¬
slavia. The findings of this report are of relevance to all those connect¬
ed with the management of large agricultural estates, whether
state-run or private enterprise.

OTHER NEW PUBLICATIONS

GEOGRAPHICAL DISTRIBUTION OF FINANCIAL

FLOWS TO LESS DEVELOPED COUNTRIES 1960-

1964 (Disbursements)

180 pages. . 24s. $4.00 F 16.00 Sw.fr. 16.00 DM13.20

In the " Developing Job Opportunities " Series :

No. 2 - METHODS OF SELECTING INDUSTRIES

FOR DEPRESSED AREAS, by Léo Klaassen

156 pages 27s.6d. $4.50 F 18.00 Sw.fr. 18.00 DM 15.00

INTERNATIONAL ROAD SAFETY RESEARCH

DIRECTORY, 2nd Edition

362 pages . . 44s. $7.50 F 30.00 Sw.fr. 30.00 DM 25.00

" Agriculture and Food " - Documentation Series :

PRODUCTION OF FRUIT AND VEGETABLES IN

OECD MEMBER COUNTRIES

Situation and Prospects 1970 : UNITED STATES,
CANADA

128 pages . . 12s.6d. $2.00 F 8.00 Sw.fr. 8.00 DM 6.60

PRODUCTIVITY MEASUREMENT - Volume III

436 pages . . 40s. $6.50 F 26.00 Sw.fr. 26.00 DM21.60
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