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MINISTERS MEET TO CONSIDER

SCIENCE POLICY FOR THE

SEVENTIES

On October 13th and 14th Ministers of Science of OECD countries meet to discuss what direction
science policy should take in the 1970''s (1 ). Some of the problems facing the Ministers are dis¬
cussed below by Dr. Alexander King, OECD's Director for Scientific Affairs.

(1) This is the fourth such meeting; the third was held in 1968.

he major problem confronting all those con¬
cerned with the role of science and technology

in the 70's, is how to bring about a changeover to new
objectives how to reorient science policy from the
various national aims which have so far dominated it to

a broadly conceived goal of social progress.

The results of the enormous expansion in science and
technology during the 1950's and 1960's, are dramati¬
cally visible in space, in economic production pro¬
cesses, in nuclear energy. Yet there is widespread
public disenchantment with science, with technology,
creating an atmosphere in which it is becoming increas¬
ingly difficult to obtain resources for research and
development. If science has come to be the focal point
of this dissatisfaction, the real source of difficulty lies
not in science itself or in technology but in the uses to
which they have been put and in the failure to predict
certain undesirable consequences of technologies deve¬
loped in the interests of economic progress.

Reordering the priorities is a consequence of accept¬
ing the idea that economic growth is no longer to be
considered as an end in itself but as a means of provid¬
ing the resources necessary to further general social
progress. And the challenge to science policy is to
ensure a maximum contribution to this progress.

The continuing need for economic growth presup¬
poses further technological development and the scienti¬
fic research to support it. However, enlarging the
horizons of science policy in this way, putting greater
emphasis on environmental protection, on urban conges¬
tion, on health care, education, transportation, will
require more research, not less, and more technology,
not less. In many cases the research base is inadequate
both as to institutions and as to the state of the art.

The social sciences, for example, such as sociology,
psychology, social anthropology and political sciences
have received little priority during the 1960's but will
be essential for solving society's complex problems.
Fundamental research to provide a flexible general base
of knowledge in these fields cannot be neglected, and
research facilities will be required both within and out

side of governments. Shortages of scientists in the
new areas of concentration may be matched by surplus¬
es in the more traditional fields a danger which can
only be prevented by greater flexibility and mobility of
scientific manpower which in turn calls for a stronger
common educational experience. The complexity of
the problems to be solved will mean that the multidisci-
plinary approach, much discussed but little practiced
during the Sixties, will become a vital necessity as will a
better understanding of the operations of complex
systems.

If the development of science and technology are to
be more carefully guided, the translation of research and
knowledge into operational terms will be of crucial
importance and will itself become the object of research.
New techniques of cost/benefit and cost/effectiveness
which take into account intangibles such as the quality
of life will have to be developed, as will the art of fore¬
casting the full range of effects resulting from the use of
any technology.

Many of these problems will require the use of soph¬
isticated information systems based on computers
and communications systems, a field in which govern¬
ments will have to take the initiative.

OECD's Science Policy Committee has devoted
considerable effort to unlocking the secrets of successful
innovation in the more traditional forms of science and

technology (2). Translating the new social objectives
into reality will mean that ways must be found to pro¬
mote innovation in these new fields. The success of

governments in using their purchasing power to promote
innovation in such fields as space and the military
suggests that socially useful technology can be encour¬
aged if governments set advanced yet realistic perfor¬
mance specifications for the purchase of equipment and
services. But the profit motive, which has proved so
successful in stimulating technological innovation so

(2) The article on page 10 presents some of the
findings.
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far, does not operate automatically or adequately in a
realm where the benefits are collective ones and where

there is no private market economy to stimulate innova¬
tion. Hence new types of incentive must be devised
either to stimulate the profit motive or to complement it.

In order to test the effectiveness of various possible

technological solutions, demonstrations and experimen¬
tation projects such as already exist in some countries in
education, urban transport and construction will have
to be expanded.

Another important governmental function will be to
encourage the assessment of alternative technological
options taking due account of the social consequences
and undesired side effects of the new systems. Govern¬
ments will also have to establish standards for what is

acceptable as to technology and the quality of the
environment a need which implies a considerable
research background.

Many of these efforts will be costly and non-competi¬
tive in nature; since the basic problems are common to
all countries the need for international co-operation will

be felt even more strongly than in the past.
Projects too costly for a single country to bear,

particularly under the conditions of budgetary constraint
now prevailing in all countries, may profitably be carried
out on an international co-operative basis, particularly
research of the multidisciplinary character that is inherent
in the new approach.

Among the subjects which seem the most amenable
to international co-operative research one might cite
weather modification, oceanography and space telecom¬
munications which are, by their very nature, "trans¬
national". In areas where there is already co-opera¬

tion (CERN/USSR/USA collaboration on large acce¬
lerators, NASA international satellites, Franco-German

high flux reactor) the cost and size of the facilities
necessary to the advancement of research clearly call
for increased co-operation. Finally many environmen¬
tal problems are by nature regional or global and to¬
gether with other areas ofdirect concern to governments

research, the social sciences or policy research
sectors in which knowledge can be furthered

through co-operation.
What form this co-operation should take will vary

with the problem ; centralised governmental research or¬
ganisations are but one possibility and not necessarily the
best. Coordination of work on a common programme
between institutions in various countries is another

possibility and may be particularly appropriate for
research which is the direct responsibility of govern¬
ments testing and control of food and drugs, for
example. This co-operation could even extend beyond
OECD countries to embrace East/West exchanges where
appropriate. There is also a need for the advanced
OECD countries to assist the developing nations in

adopting and perfecting technologies that will help
them achieve their social and economic objectives and
to re-orient some of the research carried out in the

advanced countries on problems such as food, energy
and education which are of specific concern to the less

privileged nations.



THE PROBLEMS ASSOCIATED

WITH RAPID URBAN GROWTH

In the developed countries of OECD, at least half of the inhabitants now live in cities, and in Aus¬
tralia, Denmark, Germany, Japan and the United Kingdom, urban dwellers account for more than
80 per cent of the population. Thus urban problems are in a very direct sense national problems
and in some cases where vast urban regions coalesce to straddle national boundaries interna¬
tional ones as well. The problems of cities are so far-reaching and complex that OECD Member
countries have felt the need to benefit from each other's experience and methods and have recently
set up a new group on the urban environment within the OECD's Environment Committee.
The following article, written by Clifford Glover of OECD's Environment Directorate, identifies some
of the main problems of urban growth.

The number of people living in cities in OECD
co un tries has increased twice as fast as the

total population over the last decade; dur¬
ing the same period, the population of the largest
cities (a million or more inhabitants) has increased
by 40 per cent, and the amount of land taken into
urban use has grown twice as last as the urban
population.

The consequences ol this highly geared and rapidly
accelerating process of urban growth in cities which
were designed to house and service populations far
smaller than today's are everywhere visible: in poor
housing, in congested streets; unsatisfactory public
transport systems; inadequate social, cultural and
recreational facilities; inadequate methods and powers
of urban management and outmoded organisation of
urban government.

The causes of the explosive growth of cities are
reasonably well understood. Basically the effect of
the national increase in overall population is magni¬
fied by economic forces promoting urban immigration:
the combined effect of push from the countryside as
agricultural jobs disappear and the pull of growing
industrial and more recently office and service employ¬
ment in the cities; the increasing concentration of
the new dominant service jobs in the largest metropo¬
litan areas; the capacity of a highly developed
technology and economic system to permit décon¬
centration and dispersal of population and employ¬
ment; a demand for more space as standards of living
increase.

As to the future, the projected continuing popula¬
tion increases in all Member countries mean that,

despite existing high levels of urbanisation, the abso¬
lute numbers of people to be accommodated in cities
in the years to come will be of a magnitude previously
unknown. In consequence, if the quality of the
urban environment is not to decline still further,

investment and expenditure on the extension and
creation of facilities and services must increase, and

probably disproportionately so. One of the major
challenges facing national policy makers as well as
the cities themselves will be how to meet and

reconcile the various objectives of governments and
citizens for an improved living and working envi¬
ronment, for a more equitable distribution of the costs
and benefits of urban living, for maximum economic
efficiency and minimum cost - - sufficiently rapidly
and effectively to counter the potential diseconomies
of continuing urban growth.

The Problem of Providing Employment

Urban growth in OECD countries has been closely
associated with economic growth ; the future viability
of cities will depend on their ability to provide appro¬
priate and acceptable employment for their rising
populations. In the past, industrialisation matched
the exodus from agriculture, and when congestion
became too great, and travel to work too long,
technological developments both lengthened the pos¬
sible journey to work and enabled industry to disperse
and locate nearer to the labour supply. Now there
is a different situation. Industrial employment seems
to be stabilising at about 40 per cent of the active
population; most of the future increase in urban
populations will go to swell the service and office
occupations. The technological, economic and social
constraints on further increasing the journey to work
are now much harder to overcome. In addition,
tertiary industry shows less ability or willingness to
disperse than manufacturing. It is highly concen¬
trated in or near established city centres, particularly of
the largest cities. Increasingly, therefore, those who
cannot afford to travel long distances to work have to
live in an unsatisfactory urban environment near the
city centre; and the public authority faces the alter¬
natives of subsidising transport or of providing an
acceptable standard of housing, services and facilities



in high cost areas for increasing numbers of people
who cannot afford to pay for them. The social costs
of increasing office and service employment are there¬
fore high and rising, and decisions concerning the
provision and location of tertiary employment are
increasingly fundamental to the future of cities. Far
too little is known about the economics of office

development and location.

Pollution of the Urban Environment

Since urban growth has always been recognised as
a major factor in economic development in OECD
countries, it is not surprising that the social costs
associated with economic development are most

evident in cities. From the sanitary and smoke-
laden horrors of the nineteenth century industrial city
to twentieth-century traffic congestion, accidents, and
vehicle fumes, environmental pollution has been a
fact of city life. Yet once the danger of epidemics
had been removed by a vast expenditure on public
works, drainage and sewerage and water supply sys¬
tems in the late nineteenth century, urban dwellers
seem, until recent years, either to have ignored the
pollution problem, or to have attempted to solve it
by segregating major sources of pollution, mainly
heavy industry, from residential areas. This attitude
is no longer reasonable. The growth, and particu¬
larly the coalescing of cities, means that the problems
of pollution of water and air, of noise, dirt, congestion

1. URBAN POPULATION IN OECD COUNTRIES

and Importance in Total Population (%) In order of importance of urbanised population in 1970

1950 1960 1970
Annual Growth Rate

/o

000's % ooos ii 000's 0/ 1950-60 1960-70

Australia 5,957 72.1 8,412 81.0 10,980 88.5 3.5 2.7

Japan 31,203 37.4 59,333 63.5 86,799 84.4 6.6 3.7

Germany 36,816 72.5 43,01 1 77.6 50,942 82.4 1.6 1.7

Denmark 2,882 67.3 3,397 74.1 3,977 80.1 1.7 1.6

United Kingdom 39,153 78.5 41,697 79.3 44,897 80.1 0.5 0.7

United States 97,124 64 1 26,235 69.9 1 55,633 75.2 2.7 2.1

Canada 8,408 61.7 1 2,276 68.5 16,184 74.7 3.8 2.8

Netherlands 7,130 70.5 7,742 67.5 9,462 72.2 0.8 2.0

Iceland 87 61.0 117 66.5 152 71.7 3.0 2.7

Belgium 5,476 63.4 6,057 66.2 6,978 71.2 1.0 1.1

France 22,598 54.1 28,026 61.3 36,068 70.2 2.2 2.2

Finland 1,673 41.5 2,487 55.9 3,259 68.4 4.0 2.7

Sweden 3,904 55.4 4,570 61.0 5,342 66.1 1.6 1.6

Luxembourg 174 58.8 196 62.6 255 65.6 1.2 1.4

Greece 3,853 51.0 4,746 57.0 5,552 62.6 2.1 1.6

Switzerland 2,271 48.2 2,941 54.2 3,747 59.8 2.6 2.5

Spain 13,638 48.7 1 6,406 53.9 1 9,489 59.1 1.9 1.7

Norway 1,384 42.2 1,750 48.7 2,127 54.9 2.4 2.0

Italy 20,556 44.0 23,714 47.8 27,606 51.5 1.4 1.5

Austria 3,399 49.0 3,526 50.0 3,802 51.0 0.4 0.8

Ireland 1,205 40.6 1,296 45.7 1,488 50.7 0.7 1.4

Yugoslavia (1 ) 2,811 17.2 4,997 27.2 7,986 38.7 5.9 4.8

Portugal 2,635 31.2 3,010 33.9 3,549 36.5 1.3 1.7

Turkey 4,593 22.1 7,308 26.6 1 1 ,007 31.2 4.8 4.2

TOTAL 319,602 413,250 517,251

AVERAGE 52.2 58.3 64.4 3.28 2.27

% increase 29.3 25.2

ft ) Special statuts within OECD



2. THE BIGGEST CITIES ARE GETTING BIGGER

The cities with over a million inhabitants have been growing the most rapidly and now account for more than a quarter
of the population of OECD countries. Their growth has accelerated during the last decade.

1950

OOOS

%
of

1960 /o

of
1970

0/
/o

of

popula
000's

popula
OOO's

popula
tion tion tion

Growth
o/
/o

1950-60 1960-70

Population in towns of less
than 100,000 110,796 19.1 137,794 21.0 155,172 21.1 24.4 12.6

Population in cities of
100,000-500,000

Population in cities of
500,000-1 million

67,500 11.6 88,202

33,714 5.8 43,931

13.4 113,834 15.5

6.7 46,442 6.3

30.7

30.3

29.1

5.7

Population in cities of over
1 million 107,592 18.5 143,323 21.9 201,803 27.5 33.2 40.8

Total urban population 319,602 55.1 413,250 63.0 517,251 70.4 29.3 25.2

Total population 580,600 100 655,900 100 735,000 100 13 12.1

and visual squalor are no longer local problems, and
cannot be dealt with simply by zoning ordinances or
banishment of pollution sources to the fringes of
settlement. Pollution pervades the urban environ¬
ment and becomes the more obtrusive and inescap¬
able as existing natural breaks and barriers against
its spread are removed. The problem is that the
knowledge of what should be done to tackle urban
pollution on a scale comparable to its prevalence is
easier to come by than the coordinated effort, the
powers or the resources that are needed. The sheer
extent of urban development, the lack of daily
contact with the natural environment is itself a social

disbenefit as the weekend exodus of those who can

escape testifies. Lack of satisfaction with the exist¬
ing urban environment shows in the demand for
secondary "rural" homes, for rural and seashore
recreation and sports areas. The increasing affluence
and mobility of the growing urban population
threatens the environment of areas remote from cities

unless coordinated planning of the whole working,
living and playing environment can be achieved.
The lack of recreation facilities within the city-region
and of such coordination between town and country
is a major problem affecting both urban and rural
environments.

Inadequate Transport Systems and Services

Many of the existing transport systems in urban
areas are now inadequate in scale and often wrongly
located to deal with current demand for transporta¬
tion. The increase in centralised office and service

employment overburdens systems laid down to serve
much smaller populations; the dispersal of employ¬
ment over a city region creates diffused movement
patterns unrelated to mass transport facilities. With
mass transport so unsatisfactory, private vehicle
ownership and usage continue to increase, faster than
provision can be made for them. The result is increasing
environmental pollution through congestion, accidents,
noise and fumes. The problem of transportation in

3. THE 20 LARGEST CITIES IN

OECD COUNTRIES AND HOW THEY

HAVE GROWN

Rank
Urban

Agglomeration

Population
000's Rank

in

1950 I960 1970
1950'

1 New York 12,331 14,114 16,077 1

2 Tokyo 6,277 9,684 12,199 3

3 London 10,393 10,953 1 1 ,544 2

4 Los Angeles 4,009 6,489 9,473 7

5 Paris 5,998 7,287 8,714 4

6 Chicago
Essen- Dort-

4,935 5,959 6,983 5

7 mund-Duisburg 4,597 5,587 6,789 6

8 San Francisco-

Oakland 2,028 2,431 4,490 14

9 Detroit 2,667 3,538 4,447 9

10 Philadelphia 2,930 3,635 4,355 8

11 Osaka 1,956 3,012 3,307 15

12 Madrid 1,618 2,260 2,990 22

13 Birmingham 2,583 2,775 2,981 10

14 Rome 1,605 2,020 2,920 23

15 Sydney 1,702 2,134 2,720 20

16 Washington
D.C. 1,291 1,808 2,666 31

17-18 Boston 2,239 2,413 2,600 12

17-18 Istanbul 983 1,467 2,600 46

19 Manchester 2,509 2,525 2,541 11

20 Toronto 1,075 1,720 2,511 41

(1) West Berlin was N° 13 in 1950, Hamburg was N° 16, Glasgow
N° 17, Leeds-Bradford (UK) N° 18, Vienna N° 19.

All figures are taken or calculated from Davis, Kingsley, " World
Urbanization 1950-70, Vol. I Basic Data for Cities, Countries and
Regions". Population Monograph Series N° 4, University of Cali¬
fornia Berkeley, California.



The centre of Tokyo : its population has doubled in the last twenty years.

large cities is so all-important and complex that no
single course of action can deal with it. It is part of
a system involving land use location, the physical
form of urban areas, development and application of
technology, and the financing and charging policy for
transportation service. As with pollution it is a
problem that needs to be tackled over a whole city
region through coordinated powers and action.

Obsolescence

Obsolescence of the existing stock of buildings,
services and facilities in cities is a major problem of
the urban environment. Most large cities contain a
core of slums and areas lacking a minimum standard
of facilities, usually overcrowded, with inadequate
open space, poorly maintained and serviced. With
the increasing dispersal of the urban structure, and
as central land values rise, redevelopment becomes
more expensive than expanding into virgin areas,
private incentive to renew these areas is reduced, and
they become a responsibility of the public authority.
Already run down, they are often "blighted" by
medium term planning proposals for change, or, since
they surround the central core, lie fallow in antici¬
pation of an outward surge of higher land and property
values. Such areas are the urban environment at its

worst, relics of the past, and notoriously associated
with crime, poverty and unemployment. Urban
renewal is a'major problem'of urban growth and to be
done well requires a detailed attention and sensitivity

to the potential for adaptation and change that is not
always given. Large scale clearance and rebuilding
is often neither socially nor economically sensible. The
need, and the problem, is to adapt the existing system
and material in such a way that natural development
overcomes the inertia of inherited locational decisions

and leads to an appropriate combination of land use
and urban structure.

Vulnerability to Breakdown

One problem that is developing with urban growth
is that as urban areas become more extensive, more

interrelated, more complex, as more people and bigger
areas become increasingly dependent on large-scale
technology to keep them functioning, they become
more vulnerable to breakdown and live nearer the

margin of disaster. A major failure in the supply of
electricity, abnormal weather conditions, breakdown
in any one of the basic systems of sewerage, refuse
disposal, water supply or transportation, can threaten
enormous agglomerations of people. City-regions
may have to think in terms of fail-safe expenditure on
a huge scale in order to avoid potentially disastrous
breakdowns in urban systems.

Maintaining the Quality
of the Environment

The pressure on space resulting from urban growth,
and even more from efforts to contain it, forces land

8



values to unprecedented heights. Obviously this
makes it more expensive to provide the public
services demanded. Worse, it can lead to reduction
in standards, oral leasl in objectives, and to "cheap"
development that prejudices the future environment.
When so much of available resources has to be spent
on acquiring space, the temptation to save on the
structure and to pack the maximum of accommoda¬
tion on a site is hard to resist. It becomes increas¬

ingly difficult to preserve unbuilt space; costly
multiple use developments are introduced. More and
more services roads, parking, shops, cinemas^are
built underground. The unit costs of constructing
the city increase. Pressure for "least-cost" rather
than " maximum-benefit " solutions and plans be¬
comes harder to resist. The size and lack of commer¬

cial viability of expenditures mean that government
has increasingly to fund development.

Inadequacy of Local Government
One inescapable result of urban growth is increased

need for government intervention to direct, control,
plan and fund the creation and rebuilding of the
urban environment. A major problem of urban
growth in this regard is that cities outgrow their
governments. City-regions with problems that
should be treated as a whole are dealt with in a

fragmented way. Particularly bad is the situation
where the obsolescent central city core is administered
separately from the surrounding suburbia, itself divi¬
ded among different authorities. Since revenue
raising is usually related directly to local government
units, large cities experience a steadily worsening
fiscal crisis. On the one hand, they are confronted
with the need to satisfy rapidly growing expenditure
requirements triggered by the rising number of 'high-
cost' citizens. On the other hand, their tax resources

are growing at a decreasing rate (and in some cases
actually declining), as a reflection of the exodus of
middle and high income'families and business firms
from the central city to 'suburbia. Even where this
disparity is not so acute, there is an increasingly
irreconcilable conflict between citizen demands for

a high level of urban services and anjmproved urban

environment, and national and private concern to
limit the level of public expenditure and taxation.
The net result of the failure of local government
reform to keep pace with the growth of cities is
inadequate authority to coordinate action over an
area realistically related to problems, inadequate
powers to act, inadequate resources for action, and
consequently increasing intervention from central
governments. *

* *

This list of environmental problems arising from
the growth of cities is by no means exhaustive, even
of those problems which are clearly evident. There
are other problems, particularly of a social or econo¬
mic nature which are not yet properly defined or
understood. As an example, there is the perennial
question whether there is an optimum size for a city.
Clearly if many of the greatest urban problems are a
function of continuing urban growth, a solution may
be to place an upper limit on the size of cities. How¬
ever, the sizes of cities are a product of such a variety
of economic, historical, geographical and social
forces that the definition of an optimum upper bound
to growth has not yet been achieved. Without a
clear objective of this kind the dynamic of growth is
that much harder to resist; if may be wiser therefore
to accept this dynamic and to concentrate on im¬
proving (or optimising) the structure and form of the
city.

The continuing force of urban growth serves as a
reminder that urbanisation should not be conceived

solely as a set of problems, diseconomies and costs.
Urban growth would not continue so strongly unless
there were still real benefits to be obtained from

living in cities. It is often easier to measure, and so
to over-emphasise, the costs and disadvantages of
urban growth and city life, and fashionable condem¬
nation of urban growth has deep roots in the rural
origins of society and persists even into the predomin¬
antly urban society of today. We should be as
concerned to identify and maximise the benefits of
urban growth as to minimise the social costs, and aim
to achieve the maximum balance of benefits over

costs, rather than a minimum cost living environment.

MANDATE OF OECD'S GROUP ON THE URBAN ENVIRONMENT

OECD's Environment Committee,

Considering the rapid pace of urbanisation and its
economic, social and financial implications;
Considering that the promotion of belter living
condilions in the cities is an essential element of
environmental policy ;
Considering the need to reflect environmental qua¬
lity objectives in urban management and planning
decisions.

AGREES to the creation of a sector group on the
urban environment whose purpose shall be to ex¬
change national experience and to provide Member
governments with information, analyses and advice
concerning:

the impact of population and economic growth on
the urban environment; bearing in mind the
effects of social, institutional and land use factors ;

objectives for the improvement of the urban environ¬
ment and the effectiveness and inter-relationships
of policies and actions for achieving these objec¬
tives ;
the scale and nature of investment required to meet
future urban growth and to attain alternative levels
of environmental quality in urban areas ;

m the development and application to urban manage¬
ment and land use planning of standards, criteria
and methods that incorporate appropriate environ¬
mental considerations.

In ils work the Group shall concentrate on the
economic aspects of specific problems of particular
urgency and will establish and maintain a close
working relationship with the Working Party No. 2
of the Economic Policy Committee. It will also
co-operate with other international organisations
which maintain interest in urban affairs.



A FACTOR FOR PROGRESS:

TECHNOLOGICAL

INNOVATION

How does technological innovation come about? What factors favour its emergence ? What can govern¬
ments do to speed up the process ? These are some of the questions asked in a new report prepared
at the request of the Third Ministerial Meeting on Science of OECD Member countries ( 1 ) . Technological
innovation is a means of responding to the changing needs of consumers. It is one of the bases of
economic growth. If governments are to be in a position to promote it, they need to know more about
the way it works. It is to meet this need that the OECD report has been written by Keith Pavitt and
Salomon Wald, both members of the OECD Directorate for Scientific Affairs. The following article gives
a selection of some of the main facts brought out by the authors.

(1 ) "The Conditions for Success in Technological Innovation", OECD, April 1 971

For the OECD area as a whole, technological
innovations (2) now constitute one of the
bases for the economic growth of OECD Mem¬
bers over the next 20 to 30 years. It would

be theoretically feasible for an OECD country to stop
producing innovations and to grow solely on the basis of
those produced by others. But if a large number of
Member countries were to practise this policy, the long-
term growth of all would be seriously compromised. The
industrially advanced countries of OECD thus have a

collective responsibility to produce the innovations on
which future economic growth depends.

Transfers between the

universities and industry
The experience of several Member countries suggests

that strong links exist between national potential in fund¬
amental research and national strength in technological
innovation. Fundamental research undertaken mainly in
the universities plays an essential role in the process of
technological innovation : it enlarges the pool of knowledge
on which innovative activities draw and is an essential

input into the training of manpower for research and deve¬
lopment activities.

Structures are necessary which permit flexible, varied
and continuous communication between the universities

and industry. The transfer of knowledge between the
universities and industry is mainly " person-embodied "
university graduates join industry as full-time collaborators,
industrialists attend university courses, scientists set up in
business and university teachers give outside consultation.

The interdependence of science and technology involve
links between the universities and industry, whereas until
recently every European country considered that the only
tasks of the universities were free research and teaching.
In the United States, it was realised earlier that the univer¬

sities should be sensitive to the problems and requirements
of society : the change began as the land grant colleges

(established by the Government to help American agricul¬
ture) developed into universities.

While fundamental research work in the universities has

an effect on industry, the force of technological innovation
in return affects the quality of fundamental research. By
encouraging industrial growth, it induces greater demand
for university education and research, either through direct
industrial financing of certain university activities or by
enhancing the sensitivity of educational policy to industrial
requirements.

Industrial enterprises
A Massachussetts firm employing some 40 persons

developed and now produces a crucial precision component
for ballistic missile guidance systems. So skilled was this
firm in its narrow art that a giant prime contractor was
unable to duplicate the product despite substantial expen¬
diture of technical manpower and government funds in
the attempt.

The facts show that both large and small firms play
essential roles in the process of technological innovation
and that these roles are complementary, interdependent
and ever-changing.

They are complementary in that larger firms have tended
to contribute most to innovation in areas requiring large-
scale R and D, production or marketing resources, whilst

(2) Technological innovation is defined as the first appli¬
cation of science and technology in a new way, with
commercial success. It always requires the existence of
three factors : scientific and technological capability,
market demand and an agent to transform this capability
into goods and services which satisfy the demand. In the
OECD countries, this agent is the industrial firm, whose
incentives are competition and the quest for profit. Innov¬
ations may lead either to the creation of a new product or
to a reduction in the manufacturing costs of an existing
product.
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smaller firms have tended to concentrate on the supply of
specialised but sophisticated components and equipment

often with large firms as customers. In addition, how¬

ever, small firms have often made very major innovations,
either because large firms have not had effective methods

of evaluating and implementing radical proposals or because
major innovations often involve great uncertainties so that
even the best-managed of large firms may let important
opportunities slip through their fingers.

The roles of large and small firms are interdependent
because small firms are often started by scientists and
engineers with previous experience in large firms. Some¬
times the establishment of these " spin-off " firms has
been actively encouraged by large firms. Sometimes it
has happened by default. Small science-based firms
flourished earlier in the United States than in other Member

countries, partly because of a more favourable market and

financial environment and a greater degree of personal
mobility.

Finally, the roles of large and small firms are everchang-
ing. As a technology matures in one sector, economies
of scale tend to become more important. But as one
technology matures, another enters a period of growth,
thereby opening other and new opportunities for smaller
firms. Hence the need for mobility and flexibility of
innovative resources and particularly skilled manpower
and capital in order to respond to the ever-changing
opportunities and requirements of technological innova¬
tion.

The dimensions of national markets also play a part.
Studies in the United States have suggested that the size
and sophistication of the US market has been a key factor
in the innovative strength of American industry. However,
this explanation does not hold for all Member countries.

There are countries with very small national markets but
also with the technological and entrepreneurial capabilities
enabling them to respond to demands for innovation on
world markets.

The pace of technological innovation also depends on
the quality of management. In this respect, difficult and
sometimes novel problems arise in managing technological
innovation because of the uncertainties and long-term
horizons involved and because of the need for communic¬

ation across disciplinary and functional boundaries.

New directions

Industrial R and D has been constantly stepped up
under the impetus of competition and new market require¬
ments. The production techniques, materials, design and
marketing of new products depend increasingly on profess¬
ional R and D and the related activities of engineering, pro¬
duction and testing and commercial services. Industry
now regards the improvement of these factors as a

necessity for efficient business and the maintenance of its

competitive position. On the government side, policies
for industrial research, subsidies and procurement show
that technological process is recognised as an essential
component of economic growth.

It is in response to individual and industrial requirements
that technology has been most effective over the last 10
years : it has succeeded in adjusting to the new structure
of consumer demand and has been responsible for a
continuous improvement in productivity in industry and
agriculture.

But there were limits to the system of industrial in

novation in the Sixties. When requirements did not give
rise to a demand for products or services on the market,
technological progress rarely resulted in viable civilian
innovations. Moreover, new technology has been mainly
applied to demand in high-income countries and not
sufficiently to demand in less-developed countries. Even
in advanced countries, technology has failed, from the
social point of view, adequately to meet the demands of
groups with a low purchasing power. In the public sector,
technology has been most effective in meeting military
and space requirements : it has not been so effective as

regards the improvement of products intended for the
public in activities such as construction, urban transport
and education. Technology has not been efficiently

1. CORRESPONDENCE OF

RESEARCH INTENSITY OF INDUSTRY

GROUPS TO THE OUTPUT

OF NEW PRODUCTS IN THE USA

R and D

funds as a

percentage
of sales

(1964)
1

Expected
percentage

of 1969

sales in

new products
(1966)

2

Aircraft and parts 	 20.8 40

Electrical machinery 	 12.0 24

Machinery	 4.2 23

Vehicles	 3.4 22

Chemicals 	 5.2 18

Fabrication of metals 	 1.7 17

Stone, clay and glass 	 1.4 17

Textiles 	 0.5 13

Food and beverages 	 0.3 11

Petroleum and coal products . . . 1.0 5

Non-ferrous metals 	 1.0 9

Iron and steel	 0.6 7

Rubber	 2.0 4

The rank correlation coefficient between Columns 1 and 2 is 0.7

which is significant at the 1 " level.

Source: Column 1: National Science Foundation.

Column 2: Mc Graw Hill: Surveys of Business Plans for
Research and Development Expenditures, New York.
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Japan's first experimental critical assembly for fast-reactor development.

applied to services, although these constitute an ever¬
growing sector of the economy.

Another defect of the system of industrial innovation
in the Sixties was that it sometimes had harmful social

effects. Innovating entrepreneurs had developed a whole
range of new products and processes : but there was
nothing to oblige them to make any allowance for the
considerable indirect social consequences of their activities.

The Science Policy Committee therefore considers that

it will be necessary to reconcile the innovative process
with the growing preoccupation with the " quality of life ".
This does not mean that there will be any slowing down in
technological innovation, which is still an essential factor

for economic growth. It will on the contrary take the
form in many cases of a more intensive scientific and

technological effort.

Role of governments
The action of governments has a decisive although

often indirect effect on the process of technological
innovation, even in the absence of legal or technical
responsibility for key parts of that process : they can
influence the availability and flexibility of the resources
required for innovation; they can influence the demand
for new technology ; and they can influence the institutions
and individuals engaging in the various stages of the
innovative process, the encouragement they are given and
the constraints put in their way.

Conditions vary considerably from one country to
another and there is little information concerning the im¬
pact of the various components of government policy. But
it seems that those national systems which are effective as
regards innovation go together with strength in fundamen¬
tal research, which in its turn is coupled with a capability in
industrial R and D, orientation towards competition on
world markets and flexible structures and methods that

ensure that multiple channels are kept open for the creation,
transfer and application of technology.

With regard to resources, governments can influence
the potential contribution of national R and D resources

to technological innovation through the objectives they
assign to the R and D that they finance. The strength of
this influence depends on the proportion of government-
financed R and D in the national total. This proportion
varies among Member countries from about one-third to
more than two-thirds.

The interdependence of the countries in the OECD area

necessitates national specialisation in the fields in which

technological advances are being made. Three factors
appear to influence such specialisation. The first is

access to raw materials; this accounts for the higher
proportion, relative to other countries, of industrial R and

D resources in paper, petroleum and non-ferrous metals in

Canada. Second, government policy objectives can
influence the total level and deployment of industrial R
and D : hence the importance, for example, of aircraft and
missiles in Canada, France, Sweden, the United Kingdom
and the United States. Lastly, the technological potential
may be connected with competition on world markets :
this accounts for the relatively high levels of industrial R
and D in chemicals in Belgium, transport in Italy, machinery
in Sweden, etc.

Governments can adopt two policy approaches to speci¬
alisation : they can reinforce already successful patterns
or create options for new patterns on the basis of scien¬
tific, technologic and market trends and opportunities.

Governments themselves are often also involved in

financing " big " scientific and technological programmes
which have a strong influence on the pace and direction
of scientific and technological advance, as well as on the
use of resources. These programmes have had important
effects on technological innovation in specific sectors.
But some countries have a strong national performance in
technological innovation without such large-scale pro¬
grammes. The extent to which governments will finance
large-scale programmes related to technological innovation
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2. FIVE INDICATORS OF TEN INDUSTRIALLY ADVANCED COUNTRIES'

PERFORMANCE IN TECHNOLOGICAL INNOVATION

INDICATORS 1. LOCATION OF
II. MONETARY

RECEIPTS FOR

III. NUMBER OF

PATENTS TAKEN

IV. EXPORT

PERFORMANCE IN

V. EXPORT
PERFORMANCE IN

PATENTS. LICENCES OUT IN RESEARCH INTENSIVE RESEARCH INTENSIVE

COUNTRY WORLD WAR TWO
AND KNOW-HOW

1963-64

FOREIGN COUNTRIES

1963

INDUSTRIES

1963 65

PRODUCT GROUPS

1963-66
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A A A A A
X A B A B Y A B A B A B

X X Y Y Y

Belgium	 1,645 1 20.6 5 7.9 34.2 5 5.8 1.8 12.4 10 3.5 45.4 10 3.0 37.6 10

Canada	 2,428 0 0 10 6.2 18.3 8 5.5 1.9 13.9 9 3.4 46.3 9 2.9 38.3 9

France	 7,940 2 8.5 8 46.3 41.9 4 9.8 9.3 38.1 6 7.7 59.0 7 6.5 48.2 8

Germany	 12.385 14 38.3 4 49.4 28.7 7 18.1 29.9 64.7 2 22.1 92.0 2 21.1 84.7 2

Italy	 7.776 3 13.2 7 9.9 9.1 9 7.5 4.6 24.6 7 5.9 59.1 6 5.7 55.2 6

Japan	 17,129 4 7.9 9 5.9 2.4 10 8.1 3.5 17.4 8 5.3 49.2 8 5.9 52.9 7

Netherlands	 1,847 1 18.3 6 26.0 101.2 1 5.9 6.4 43.6 5 5.3 67.3 4 5.9 72.7 5

Sweden	 1,535 4 88.4 2 7.1 33.3 6 3.5 3.8 43.7 4 2.8 60.0 5 4.0 83.1 3

U.K	 11,798 18 51.8 3 76.1 46.4 3 13.2 15.2 45.2 3 14.2 80.7 3 13.9 76.5 4

USA	 25,063 74 100.0 1 386.7 100.0 2 22.6 56.3 100.0 1 30.1 100.0 1 31.1 100.0 1

NOTE : For indicators I and II, Column B was derived after dividing Column A by working population in manufacturing (Column X) to correct fcr
country size: the figures were transformed into an index, with USA as the base 100 in each case, and ranked (Columns B).
For indicators 111, IV and V, Columns B were derived after dividing Column A by percentage share of the ten countries' manufacturing
exports (Column Y); the figures were again put in the form of an index with USA 100, and ranked (Columns B).

SOURCES : Column A from Book III of " Gaps in Technology: Analytical Report ".
Column X from OECD Observer Supplement for 1967 Statistics.
Column Y from Book III of " Gaps in Technology: Analytical Report ".

will depend on their attitudes to and resources available

for costly high-risk but high-return projects as well as on
the degree of internationalisation of participation.

Lastly, governments can help to establish a climate
favourable to technological innovation. This may be
achieved through a wide variety of measures which at first

sight have nothing to do with technological innovation.
When considering the creation of such a climate, three key
characteristics of the innovative process must be borne in
mind. First, the outcome of innovative activities is uncer¬

tain, so that risk-taking must be rewarded and individuals
and institutions must have the ability to adapt to new and
unforeseen situations. Second, innovation often implies
uncomfortable changes, so that pressures must exist for
change and its social costs reduced as far as possible.
Third, the transfer of technological knowledge is mainly
" person-embodied ", so that mobility and person-to-
person contacts must be encouraged both within and

amongst institutions, at the various stages of the innovative
process.

These requirements lead the authors to suggest a
number of objectives for government policy, as follows :

ensuring industrial competition as the main pressure fcr
technological innovation;

ensuring equitable rewards for innovations through the
tax and patent systems;

ensuring that regulations, codes and standards take
account of both the social costs and benefits of the innov¬

ative process, as well as the flexibility and pluralism required
for successful innovation;

having active regional and manpower policies to deal
with the changes in industrial and skill patterns brought
about by technological change;

using government procurement to upgrade the technical
level of industry and to couple technology more effectively
to collective social needs;

encouraging the mobility of scientists and engineers,
especially in and out of government laboratories;

identifying policy measures to encourage science-based
entrepreneurship ;

ensuring continued trade and capital liberalisation,
thereby heightening the pressures and incentives for
technological innovation in all Member countries and

maintaining the rapid international spread of the benefits
of new technology.
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TERNATIONAL

TOURISM IN OECD

MEMBER COUNTRIES

A. Trend in 1970 and the

early months of 1971

International tourism in OECD

countries during 11170 benefited
from a sustained rate of economic

expansion generally, a relatively
calm social scene, the lifting of
travel aliowance restrictions in the

United Kingdom and their easing
in France. Expenditure on tour¬
ist I ravel abroad continued to be

sustained by the buoyancy of priv¬
ate consumption although part of
the high rate of growth in total
OECD expenditure on foreign tour¬
ism must be ascribed to the sharp
general rise in prices experienced
throughout 1970. Moreover, the
revaluation of the Deutsche Mark

in October f969 stimulated travel

abroad b\ German tourists in 1970

while the devaluation of the French

Franc in August 1969 still made
itself felt on foreign travel to
France in 1970. This is one of

the findings of the latest annual
report prepared by OECD's Tour¬
ism Committee and now publi¬
shed. (1)

*

In 1970, for the second year in
succession international tourism

in OECD Member countries in¬

creased at a very quick pace. With
foreign currency earnings totalling
$14.2 billion and contributing
some 6 per cent to total visible
and invisible earnings, and foreign
tourist movements representing
134 million entries at frontiers,

the growth rate for the OECD area
as :i whole was of I he order of

10 to 16 per cent, thus confirming
tourism as one of its biggest and
fastest growing export industries.

In European Member countries,
foreign currency receipts increased
by 16 per cent to SHI. I billion
and in thirteen of these countries

nights spent by foreign tourists
rose by 11 per cent to 552 million.
Canada's earnings grew 20 per cent,
twice the rate of 1969, and totalled
$1,200 million while United States'

receipts rose 13 per cent to $2,300
million. In Japan the success of
the Osaka Expo was reflected in
a 50 per cent increase in foreign
visitor arrivals and a 57 per cent
increase in foreign tourism receipts.

During the early months of 197 1,
international tourism continued to

grow relatively fast in European
Member countries and the United

States but fell in Japan as a result
of the swing back alter the Osaka
Expo of 1970. Tourism from Ger¬
many continued to grow strongly
while tourism from France and the

United Kingdom showed relative¬
ly high increases. Tourism from
the United States, however, does
not seem to have shown the same

buoyancy as in 1970 and 1969.
Departures of US citizens to Europe
during the first nine months of
1971 are estimated to show an in¬

crease of <S per cent over the same
period of 1970 whereas an increase
of 24 per cent was registered over
the first nine months of f 969. Two-

way North Atlantic air passenger
traffic only grew by 3 per cent in
the first four months of 1 071 ag¬
ainst 25 per cent in 1969. Available
data on frontier arrivals of for¬

eign tourists in Member countries
cover, in general, the first three
to seven months of 1971 and the

rates of increase are relatively high
compared to 1970: Greece + 40 per
cent (5 months), Iceland + 20 per
(6 months), Spain + 19 percent (6
months), Austria and Germany -\-
1 2 per cent (6 and 5 months), Scan¬
dinavian Passport Control Area and
United Kingdom +11 per cent (5
and 7 months), United States -f 6
per cent (6 months), France, Ire¬
land and Portugal + 5 per cent (3,
6 and 6 months), Switzerland + 3
per cent (6 months -- arrivals at
hotels), Italy + 2 per cenl | I
months), Canada - - 1 per cent (4
months). Yugoslavia reported a 33
per cent decrease (5 months).

(1) "International Tourism and Tourism
Policy in OECD Member Countries,
1971"
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B. Government policy
and action

Tourism planning and
organisational framework

An increasing number of OECD
governments are including the
development of tourism in their
medium -term policies for for¬
ward planning. This provides
opportunities for using new mana¬
gement techniques in evaluating the
effectiveness of measures used to

implement tourism policies. More
resources could usefully be put
into the development of these
techniques. Effective coordina¬
tion of activities is needed both

within the official tourism sector

and between this sector and other

government departments and offi¬
ciai bodies if full economic bene li Is

are to be obtained. For example,
if enables public investments to
be planned both for tourism and
recreation in general.

He-organisation of I he official
tourism sector, whether at the

international or national levels,
was less marked in 1970 than in

1969. However, a significant event
was the passing, in the United
States, of the International Travel

Promotion Bill, which is intended

to strengthen the organisational
framework of the official seclor

responsible for the development
and promotion of tourism. In
Canada, during 1 970, furtherphases
were completed in the major chan¬
ges in governmental tourism orga¬
nisation announced in 1968; a
review of government policy re¬
garding the tourism industry is in
preparation.

Tourism, regional
development and environment

The development of tourism,
which is of concern to most OECD

governments, can be organised
most effectively at the regional
level, subject to some form of
overall coordination by the official
sector responsible centrally for
tourism. Moreover, although tour¬
ism is frequently used as a means
of creating employment in develop¬
ment areas, it is best developed in
conjunction with other economic
activities so as to bring about
sufficiently diversified regional
economies.

INTERNATIONAL TOURIST RECEIPTS

AND EXPENDITURE

OF OECD MEMBER COUNTRIES

(rounded figures in US 8 million)

Receipts Expenditure

1969 1970 % 1969 1970 %

Austria 785 999 + 27 296 323 ; 9

BLEU 314 348 + 11 454 492 + 8

Denmark 260 314 + 21 248 273 1-10
Finland 84 120 + 43 83 86 + 4

France 1,072 1,192 + 11 1,039 1,057 2

Germany 915 1,024 + 12 1,900 2,493 -I 31

Greece 150 194 I 30 48 55 + 15

Iceland 4 3 5 -I 96

Ireland 188 162 1 91

Italy 1,632 1,639 493 727 -I 48

Netherlands 334 421 + 26 540 598 + 11

Norway 128 156 I 22 115 140 + 22

Portugal 167 222 + 33 74 98 + 32

Spain 1,311 1,681 + 28 86 113 + 31
Sweden 127 143 ' 13 365 481 | 32
Switzerland 643 733 ! 14 275 309 12

Turkey 46 64 1 39 42 48 13

United Kingdom 862 1,040 + 21 778 931 + 20

TOTAL European
Member countries 9,022 10,452 + 16 6,930 8,229 + 20

Canada 1,002 1,204 + 20 1,189 1,437 + 21

Japan 148 232 + 57 241 315 I 31

United States 2,058 2,318 + 13 3,390 3,916 I 15

TOTAL OECD 12,230 14,206 I 16 11,750 13,897 + 19

Member countries

Yugoslavia 242 275 + 14 74 113 + 53

Notes : 9 Figures, many of which are provisional, exclude receipts and expenditures on account
of international fare payments.

o Figures for Canada, Ire/and, Switzerland, United Kingdom and United States are
based on sample enquiries: figures for the other countries arc based on bank returns.

o Australian statistics are not included since Australia became a Member of OECD on

	 7th June, 1971.	

The OECD Tourism Committee

recognises, however, that conflict
may arise between the different
priorities used by the public and
the private sectors to assess the
value of projected regional or local
investments. In this connection

the Committee feels that as tourism

can make a particularly valuable
contribution to strengthening re¬
gional economies and providing
new employment opportunities,
special emphasis should be given
to these two factors.

Public opinion has become in¬
creasingly sensitive to the effects

of environmental pollution on tour¬
ism and recreation in general and to
the pollution of inland and coastal
waters in particular. It is, there¬
fore, now incumbent upon the tour¬
ism authorities of OECD countries,

the Report suggests, to take part
in joint action in order to protect
both the general well-being of
tourists and the interests of the

local and regional tourist industries.
It is also incumbent upon them to
take action to counteract the ten¬

dency for tourism to destroy the
very assets which make up its basic
factors of attraction.

(Continued on page 16)
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Staggering of holidays
With the intention of bringing

about a more effective staggering
of holidays several governments of
Member countries took the initi¬

ative in re-arranging school and
industrial holidays during 1970
and 1971. A few governments
associated the private sector in
their efforts to stagger holidays, in
particular by inducing selected
resorts to offer special price reduc¬
tions and entertainment for holidays
during the low season, an experi¬
ment which could be undertaken

by more Member countries. How¬
ever, the Tourism Committee feels

that piecemeal action cannot bring
about a successful staggering of
holidays, 'this particular problem
forms part of the wider problem of
organising free time (both week¬
ends, annual and additional holi¬

days) and any successful policy
may have to propose solutions that
embrace the whole question of the
" time-budget ".

Research and forecasting
As a result of using medium-

term policies and new management
techniques the tourism authorities

of some OECD countries are now

making wide useof research findings
and of forecasts based on econo¬

metric models. The Tourism Com¬

mittee considers that research and

forecasting are essential for effec¬
tive decision-making by officials
responsible for the development of
tourism and re-affirms its convic¬

tion that better tourism statistics

are needed both for these activities

and for the efficient management
of the tourist industry as a whole.
During 1970 and early 1971 the
Committee has, therefore, conti¬

nued its work in this field by
organising statistical expert groups
and by co-operating with other bo¬
dies working towards the same end.

Vocational training
Vocational training of tourism

personnel is under some form of
governmental aegis in many OECD
countries and the type and level
of facilities offered either by the
government or jointly by the
public and private sector is grow¬
ing. Training facilities for lower
and middle-grade staff are widely
available and universities in seve¬

ral OECD countries now offer

degree courses in the management

2. FOREIGN TOURIST NIGHTS RECORDED

OR ESTIMATED IN ALL MEANS

OF TOURIST ACCOMMODATION

WITHIN EUROPEAN MEMBER COUNTRIES

(Rounded figures in millions)

1969 1970
Percentage

change

Austria 55.0 63.6 + 16

Belgium 6.6 6.9 + 5
Denmark 5.4 6.2 + 15

France (1) 112.5 125.0 + 11

Germany 18.9 20.0 + 6
Greece 11.4 15.5 + 36
Ireland 0) 20.9 20.9

Italy 66.3 69.3 + 5

Luxembourg 1.6 1.7 + 6
Netherlands (3) 5.7 6.1 + 8

Norway (1) 24.3 24.5 + 1

Portugal (1) 10.7 13.2 + 24

Spain (2) 45.3 56.6 + 25
Switzerland 29.7 32.2 I 8

Turkey (0 2.2 2.4 I 10

United Kingdom (1) 90.2 100.3 + 11

(1) Global evaluation of the total number of nights spent in the country.

(2) Hotels and camping sites only.

(3) Hotels only.

of tourism enterprises or tourism
studies in general. The Tourism
Committee welcomes this increas¬

ed interest in staff training on
the part of governments, the tour¬
ism industry and educational estab¬
lishments but states in its Report
that, in view of the relatively high
international mobility of labour
within the tourism sector, there is
still an urgent need for interna¬
tional standards for the training
of tourism personnel. Moreover,
in the interest of maintaining high
quality service, the Committee
emphasises the importance for
employers of providing sufficient
and meaningful incentives to staff
employed in the tourist industry,
particularly with regard to condi¬
tions of service.

Facilitation of international
travel
Facilitation of tourist travel

abroad, by easing remaining travel
allowance restrictions and frontier

formalities, continued during 1970
and early 1971. In March 1971
the French Government raised the

foreign currency allowance for resi¬
dents from $270 to $360 per person
per journey abroad up to a maxi¬
mum of two trips a year. In its
report, the Tourism Committee
expressed the hope that the French
authorities will respond lo the in¬
vitation of the OECD Council to

comply fully with their obligations
under the OECD Code of Libera¬

lisation of Current Operations and
will re-establish, as soon as pos¬
sible, the minimum automatic

allowance of the equivalent of $700
per person per journey.

On 3rd August 1971, the French
authorities raised the allowance to

the equivalent of $630 per person
per journey for an unlimited num¬
ber of tourist trips abroad in 'any
year.

Technical assistance

Finally, the Report notes with
satisfaction the continuous in¬

crease in bilateral and multilateral

technical assistance between OECD

countries themselves and from

OECD countries to the third world.

Member countries need to extend

every form of technical assistance,
especially vocational training, to
those developing countries using
international tourism as a means

of earning the necessary foreign
currency to further the expansion
of their national economies.
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OPENING THE WAY

FOR INNOVATION

IN EDUCATION

Three years of research and experimentation fostered by the OECD has developed into a

viable programme to help countries introduce changes that will bring the systems and content
of education into much closer accord with the demands of today and the socio-economic

conditions that can be expected in the coming decade.

Responsible for this work has been the Centre for Educational Research and Innovation

(CERI) which came into being in mid-1968 a time that will be long remembered for the
force with which student populations in a number of countries were expressing their discontent.

CERI began as a 3-year exploratory venture financed with a grant of 81 million from the
Ford Foundation and $750,000 from the Royal Dutch Shell Group of Companies who set

aside a further 8264,000 in support of national projects that might contribute to the overall
plan. Briefly its objectives were to identify the major obstacles standing in the way of long-
term qualitative improvement in educational systems and practices and to promote research
and experimentation in Member countries that would reveal and test practical ways around
them.

In the course of this work the Centre has demonstrated, as was hoped at the outset, that
the burden of research over so wide a field can indeed be shared between countries for the

benefit of all. This, however, presupposes the existence of a focal point such as CERI

provides for co-operation between national activities and, just as important, making results
available to policy-makers, planners, administrators and teachers in a form that will help
them in the solution of their current problems.

For these reasons, participating countries have recognised the need for CERI to continue
in its present role and, through the Council of OECD, they have recently made provision for
this. Thus, from mid-1971 the costs of CERI will be borne in the main by Member govern¬

ments. To assist over the transition period to government support, companies of the Royal

Dutch Shell Group will be providing a further 8360,000 for central purposes to be spent
during 1972 and 1973 and up to another 8 250,000 to help national projects contributing to

the new programme.

CERI's Director from the start has been Mr. J. R. Gass, Deputy Director of the OECD Scientific
Affairs Directorate. In the article that follows he gives an account of the ways in which
the Centre's activities have developed during the experimental period now ended, and of
the new programme of work prepared in the light of what was learned thereby.



t may need a little explanation how an opera¬
tional unit concerned, often to a highly technical
degree, with the principal facets of education
comes to be born and remains within the

OECD. Viewed historically, it seems inevitable
that the problems of education in the 1960's should
be seen in the context of the wider process of social
and economic development, and that OECD was
thus bound to play a significant role in this field.
Moreover, a Centre so dependent in its work on
access to top level policy experiences and advice
was bound to depend on an inter-governmental
network such as the OECD could provide.

It is in consequence no accident that OECD
work in the field of education was initially stimulated
by concern that economic development in the
Member countries was being hampered by shortages
of scientific and technical manpower. This was at
a time in post-war western economic development
when the emphasis had already moved from econo¬
mic recovery to the need for steady expansion and
growth. Accordingly a Programme for Scientific
and Technical Personnel was established in the

late 1950's. It had its origin in the conviction that
increased investment in the training of such person¬
nel and in the basic general education on which
such training must be built is an essential ingredient
for a forward-looking policy designed to promote
long-term economic and social development.

It was soon realised that only a very large overall
expansion of education could provide the economies
of Member countries with the required numbers of
qualified people. All Member countries are now
committed to a policy of unprecedented expansion
of their educational systems and efforts, dominated
by the recognition of the need to relate education
to general social and economic progress. In the
course of a decade education has replaced defence
as the major claimant on public expenditure in most
OECD countries and is accounting for a growing
share of national income.

With the expansion of education into a mass
system it came to be recognised, however, that
quantitative growth could not be fully realised
without fundamental qualitative changes and prob¬
ably indeed a reassessment of the relationship
between education and society and the national
economy. Thus, OECD countries have found them¬
selves faced collectively (and to a considerable
extent by surprise) with baffling problems of edu¬
cational change with major social and political
implications. One consequence of this has been a
growing emphasis on educational innovation and
research in national policies. The OECD's Com¬
mittee for Scientific and Technical Personnel,
recently replaced by the Education Committee, was
beginning to react to this new situation when two
institutions of the private sector already known for
their concern with the future of education the

Ford Foundation and the Royal Dutch Shell made
it known that they were prepared to support a viable
international activity of enquiry and research to
assist OECD countries in launching a programme
to deal with such problems. This enabled the
relatively rapid setting up of a Centre in the OECD,
initially with a 3-year mandate to explore and make

headway in this field, taking all advantage possible
of international collaboration.

At the outset it was recognised that significant
educational change cannot be achieved through
occasional piecemeal reforms. What it requires is
a coherent and continuing process of development
and experimentation within the education system
itself. This, however, had already become a costly
affair in terms of manpower and money and there
was clearly a limitto the number of major innovations
that could be tried in a single country at any one
time. The solution, therefore, seemed to lie in a
sharing of experience and a division of labour
between countries, and the first charge on the
newly-created Centre was to explore the possibilities
of this. More formally, its objectives were stated
thus :

to provide and support the development of
research activities in education and undertake such

research activities where appropriate;
to provide and support pilot experiments with a

view to introducing and testing innovations in
educational systems; and

to provide the development of co-operation
between Member countries in the field of educational
research and innovation.

To implement these terms of reference the Centre
was given a Board of Governors consisting of
individuals especially qualified to guide its affairs
on a personal basis, and a Secretariat of specialists
recruited for full-time service.

From the start it was the Governing Board's
view that today the connections between economic
growth, social development, technology and educa¬
tion are at the heart of the problems of the OECD
countries. It decided, therefore, that the Centre
should focus attention on the relationship between
education on the one hand and social and economic

development on the other. Indeed, in its opinion,
the major innovations in education currently under
consideration in OECD countries (comprehensive
secondary education or university reform, for exam¬
ple) cannot be effectively developed without placing
them in this socio-economic context.

Having regard to the direct applicability of the
Centre's work, it is relevant that international co¬
operation is most effective at times when countries
are elaborating general principles, for when it comes
to the point of actual educational change national
exigencies are bound to dominate the scene. Thus,
the Centre's principal concern should be with
forward-looking innovations that are still in the
process of development in the educational systems
of the OECD countries.

With all these considerations in mind, it was
decided for the experimental period mid-1969 to mid-
1971 that CERI's programme of work should be
directed at four particular problem areas, advances
in each of which would be of topical interest to
most if not all of the Member countries. These
were:

(i) Educational Growth and Educational Opportunity
the need here being to ensure that educational
growth is planned so as to facilitate the maximum
equality of educational opportunity;
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(ii) Innovation in Higher Education to develop a
university system where teaching is responsive
to new social needs and where effective use

is made of resources of all kinds;

(iii) Curriculum Development and Educational Tech¬
nology the requirement here being to ensure
that quantitative growth in the school system
is accompanied by qualitative developments
in the form of new curricula, teaching methods
and educational technologies;

(iv) Innovation Policies and Structures where the
need is to develop policies and structures that
facilitate the systematic and orderly introduc¬
tion of innovation in education with the minimum

confusion among teachers, parents and children.

CERI's method of operation within these problem
areas has been to identify their principal consti¬
tuents and design specific projects for their eluci¬
dation. Some of these projects consist of reports
on the present state of the art and the critical analysis

of the experience of countries that are already well
advanced in particular kinds of innovation; some
have been studies of the wider implications of
changes in the educational system; some have been
"workshops" or study groups of experts with
special experience convened to "brainstorm" parti¬
cular topics and produce guidelines for general use;
some have been the research projects carried out
within a coordinated scheme in several Member

countries simultaneously; others have been field
trials, as it were, of new techniques, methods or
materials in specially selected schools or other
relevant places. In all cases the Centre has had
the benefit of advice and active assistance from

small groups of experts appointed, irrespective of
nationality, for their special knowledge of the
project's subject matter.

How this programme has worked out in practice
will be clear from the following summaries of each
project within the four main problem areas. These
take the story up to 30th June, 1971, the official end
of the Centre's experimental period.

EDUCATIONAL GROWTH,

EDUCATIONAL OPPORTUNITY,

AND PROGRAMMES FOR

THE SOCIALLY DISADVANTAGED

Despite educational expenditures
which have been growing nearly
twice as fast as national income,
there is still a baffling failure in
OECD countries to overcome the

starting handicaps of the socially
disadvantaged. Attention to this
problem has been one of the core
activities in CERI's programme since
its beginning in 1968.

From the start, a two-pronged
attack has been adopted. On the
one side, an experimental wing has
been extracting what experience and
information it can from educational

programmes for socially disadvan¬
taged populations that are already
realities in a number of OECD

countries, with a view to adding to
knowledge of the learning function
and the learning environment. These
programmes, however, concentrate
on very specific and relatively small
groups in the population (the "con¬
spicuously disadvantaged") and can¬
not attempt to cope with obstacles
in the way of equal opportunity when
entire age groups in the total school
population are considered.

This second province is the con¬
cern of the analytical wing in CERI
which, in the last three years, has
been addressing itself to alternative
means or strategies that could

achieve equality of educational op¬
portunity, given the establishment
of new structures acceptable within
each national scene. Here, the stra¬
tegies of compensatory and recur¬
rent education have been the objects
of special concern. This relation
of its work to the realities of decision¬

making led the Centre progressively
to conduct its analyses in the context
of individual Member countries. In

the course of this, it soon felt the
need, and has later reaped the
benefit, of a group of top-level
advisers from the countries them¬

selves. This Strategy Group has
concerned itself particularly with the
role of education in society and its
contribution to achieving society's
objectives. A report of its conclu¬
sions and the background papers
prepared to assist its deliberations
will be issued before the end of the

year.

Meanwhile, a statement of the
problem of unequal educational op¬
portunity as it currently exists in
Western Europe and the United
States had been prepared by CERI
and this was published under the
title "Equal Educational Opportuni¬
ty 1" in February, 1971. This booklet
outlines the various strategies that
are being employed to deal with the
problem pre-school training, com

pensatory education at primary level
and comprehensive education at
secondary level and proceeds to
discuss a fourth strategy now being
considered in a few countries :

recurrent education. In essence

this would mean that everyone who
has gone to work straight from
school would have a right to return
to full-time education at any time
during his life, regardless of how
long he had been in outside employ¬
ment. All of these are subjects
that are being pursued in practical
fashion in the Centre for example,
by means of the following activities :

Monograph on Equality of
Educational Opportunity

A monograph is in the course of
preparation to provide a comprehen¬
sive and incisive analysis of existing
research and experimental evidence
on the interaction between social

background and educational career.
It also outlines the policy conclu¬
sions to be drawn from this work and

opens up perspectives for future
research and action.

Simulation Option Model for
the Examination of Alternative

Strategies

A computerised simulation model
has been developed in the Centre as
an instrument for working out rela¬
tively quickly certain quantitative
implications, including resource im¬
plications, of different educational
strategies, thereby providing a basis
for their evaluation. In general
terms, it provides an analytical tool
for re-designing existing plans and
exploring alternative educational fu¬
tures. It has been tested on case

studies in the United Kingdom and
France. More recently, Ireland and
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THE PROBLEM OF EQUAL EDUCATIONAL OPPORTUNITY

The relative failure of educational growth to provide equality of opportunity is illustrated by these charts from
several countries.

DENMARK 1965: EDUCATIONAL ENROLMENT RELATED TO FATHER'S

SOCIAL GROUP

(percentages of population 14 to 20 years old in education)

The difference in educational enrolment rates between social classes is particularly evident in upper secondary and higher education.

IN LOWER SECONDARY

42.3

36.8 33.9

IN HIGHER SECONDARY

31.0
28.3 29.1

10.3

±1 3-2 0.9

II III IV v II III IV V

IN UNIVERSITY AND

OTHER

14.3

1 5-1 4.4

	I I	j

IN ALL FORMS OF SEC¬

ONDARY AND HIGHER

80 2 EDUCATION

4.4 2.6 ti

57.7

nt: 36.8

30.3

I II III IV V I II III IV V

Social group of father: I Self-employed (large firms) and top managerial
II Self-employed (medium sized firms) and executives
III Farmers, craftsmen and clerical

IV Skilled workers

V Unskilled workers

Data from: Okonomi og Politik Copenhagen

1966. Erik Jrprgen Hansen "Arbejderklassen,

Bondestanden og Skoleeksaminerne ".

UNITED STATES 1968 - STUDENT

ABILITY AND ECONOMIC CONDITION

Estimates (made by teachers in 10,979 public school districts) of the
likelihood of their students being able to complete high school accord¬
ing to the students' economic classification. There is a positive
correlation between ability, as judged by the teachers, and economic
advantage.

(1) Family incomes of less than 83,000 per year.
(2) In 9.3,000 to 96,000 income group.

Percentage
in sample

Less than

high-school
ability

Severely
disadvantaged

(D

Mildly
disadvantaged

(2)

Not

disadvantaged

70.6

High-school

ability
or more

Source: "Education of the Disadvantaged " US Dept.
Education and Welfare 1970.

of Health,

FRANCE 1966-67 : EDUCATIONAL

RECORD OF ONE GROUP OF

STUDENTS ACCORDING TO

SOCIO-PROFESSIONAL STATUS (%>
(status in 1966-67 of students who were in 5th form in 1962)

For the largest group in the population farmers and manual work¬
ers almost half of the children who were in fifth form in 1962 had
dropped out five years later. By contrast, for the relatively small part
of the population comprising the professional and managerial group,
the overwhelming majority of the children were still at school.

Professional Clerical Farmers and

and and Manual

Managerial Commercial Workers

»- 13.0 26.8 60.2

Size of socio-proles-
sional group as a % of
total active population

In short

vocational

courses

In

non-academic

general
secondary

school (C.E.G.)

In academic

general
secondary

school (lycées)

No longer
at school

10.1

12.5

71.0

6.4"

21.8

15.7

38.8

23.7

19.7

9.4

16.9

Source : Educational Policy and Planning : France.
Document of OECD'S Scientific Affairs Directorate, 1971.



New approach
flow chart was

social origin.

A FLOW CHART FOR A SIMULATION MODEL
OF FRENCH SECONDARY EDUCATION

es to educational planning include the use of computerised models simulating the educational system. This
the starting point for building a simulation model forecasting the enrolment of secondary school students in France by

SECONDARY FIRST CYCLE

(LYCÉE, CES, CEG)

^M__ = Examination
CM2 = 5th form

FE = Primary Terminal
CET = Technical Secondary School

CES = Secondary College
CEG = General Secondary

SECONDARY SECOND CYCLE

(LYCEES AND TECHNICAL LYCEES)

KD

PRIMARY

LONG TYPE

(CET AND COMPLEMENTARY COURSES) SHORT TYPE

VOCATIONAL EDUCATION

Sources: "The Use of Simulation Models in Educational Planning" - A technical report of CERI, OECD. August 1971.

Germany have begun to explore the
use of the model for some of their

educational planning problems.
A technical report on the Simula¬

tion Option Model was published in
March 1970 and a fuller document,
"The Use of Simulation Models in

Educational Planning", is being prin¬
ted.

Pre-primary Education and
Programmes for the Socially
Disadvantaged

The main target of the CERI work
on pre-primary education has been
to establish an exchange of expe¬
rience and co-operation between
those OECD countries that have

undertaken experimental program¬
mes for this age group. Up to June
1971, there have been three meetings
attended by representatives from the
Netherlands, Norway, Sweden and
the United Kingdom and other ex¬
perts in this field of work. A central
topic at these meetings has been the
problems involved in the evaluation
of such programmes as are already
under way, and the results of these
discussions are to be published.

Recurrent Education

A meeting was held in January
1970 at which the possibilities of a

co-operation between the Secreta¬
riat and national groups carrying out
feasibility studies on recurrent edu¬
cation were explored. This was
attended by representatives from
France, Sweden and the United
Kingdom. The concept of recurrent
education, its broader socio-political
implications and its relationship to
other strategies aiming at achieving
greater equality in society were also

discussed at length at the first
meeting of the Strategy Group refer¬
red to above.

Following upon these preparatory
discussions, further meetings have
since been held in Stockholm and

at Primosten in Yugoslavia, enabling
CERI to plan its future programme,
taking into account the interests and
potential contributions of the Mem¬
ber countries.

INNOVATION

IN HIGHER EDUCATION

NEW APPROACHES TO

THE TEACHING

PROCESS

Curriculum Development
in Universities

For the last two years CERI has
studied the problem of curriculum
development in the universities,
using the concept of "interdiscipli-

narity" (teaching and research) as
the main approach. The interaction
among disciplines may range from
simple communication of ideas to
the mutual integration of organising
concepts, methodology, procedures,
epistemology, terminology, data.

The first CERI activity in this field
was a "Seminar on Pluridisciplinarity
and Interdisciplinarity in Universi¬
ties" held in Nice in September 1970
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and was followed by a "Workshop
on Environmental Education at the

University Level" organised in Tours
in April 1971. The aims were :

to determine the needs for new

types of education for environmental
specialists and, probably, for a new
type of generalist with an overall
grasp and understanding of environ¬
mental problems;

to specify the content of courses
and compare teaching methods,
especially at the undergraduate
level; and

to evaluate structures best suited

to such objectives and curricula (e.g.
separate universities of the environ¬
ment, or specialist institutions within
or outside existing universities).

Reports on these workshops are
to be published.

The Goals and Functions

of Universities

This project concerns problems
brought to public attention by stu¬
dent activities in recent years, parti¬
cularly the relation between educa¬
tion and the economy, science and
politics, research and teaching and
the effect of these functions on

curricula and pedagogy as practised
in higher education. Among the
relevant matters being studied are :

many of the special characteristics
of the production, transmission and
employment of knowledge stemming
from a concern to reduce risk and

uncertainty. How can equality of
educational opportunity be regarded
from a welfare point of view? How
can we distribute risk incurred from

unequal access to knowledge?
the degree of differential subsidy

in the various branchesof profession¬
al education itself worthy of major
research relates directly to the above
question of locating the costs and
benefits of knowledge, possession
and access.

how can the processes of higher
education be made more currently
clear to those going through it?

what mechanisms govern the joint-
product relations between research
and teaching that characterise aca¬
demic professions and institutions?
How do these mechanisms affect

the selection, organisation and
pacing of knowledge in higher edu¬
cation?

A report synthesising the results
of the Centre's work in this field is

in preparation.

Science and Pedagogy

The need to develop a new con¬
ception of pedagogy in which stu¬
dents can participate raises ques¬
tions about the relation between

teaching and research, between
theories of learning and educational
practice, and the process of change
that initiate and transform disciplines

NATIONAL FORECASTS FOR ENROLMENT

IN UNIVERSITY-TYPE EDUCATION

Enrolment rates

1955- 1965-
7375-

1956 1966
1976

(forecast)

Austria (1) 3,0 6,4 8,7
Belgium 3,4 6,4 16,5
Denmark 3,3 6,4 13,3

France (2) 4,1 8,8 16,8
Germany 2,8 5,0 11,4
Greece 1,7 6,1

Italy 3,8 8,7

Norway 2,3 5,9
Netherlands 2,7 4,5 7,3

United Kingdom (3) 3,5 5,1
Sweden 5,2 11,5 27,2
Turkey 1,1 2,1
Canada 6,8 16,2

United States (4) 18,7 26,6 31,5

(1) National students only.
(2) Universities plus University Institutes of Technology.
(3) Forecasts made by the Robbins Commission.
(4) Degree-credit plus non-degree credit.
Source: "Development of Higher Education 1950-67, Analytic Report"

and determine the relations between

them.

The Science and Pedagogy pro¬
ject set up in Geneva and Neuchatel
with the collaboration of the Institut

des Sciences de l'Education at

Geneva and the Centre de Recher¬

ches Semiologiques at Neuchatel,
with associated participating insti¬
tutes in Paris and Montreal, is
focused on two areas: learning
theory, and the structure of trans¬
mission in education. The purpose
of the project is to throw light on the
functional relation between "know¬

ledge" and pedagogy, between the
structure of knowledge and its trans¬
mission, and between learning and
culture.

Based on these two lines of re¬

search, an attempt is being made to
develop a theory which combines
them functionally.

An important characteristic of
the work of Jean Piaget, the emi¬
nent genetic psychologist, is that
children "phase out" or become
inapt at the age of 11 to 13. At this
critical point, the child no longer
invents his own interpretation of the
events around him and the influences

of school begin to act decisively on
his learning processes. The transi¬
tion to schooling is thus a cognitive
transition as well as a social one.

Such a theory could throw light on

non-cognitive relations to know¬
ledge, on learning blocks, on the
causes of differential access to

knowledge and on the choice of
subjects and careers.

Progress in all this work has been
reported in a regular series of
working documents, and these are
leading to a comprehensive publica¬
tion scheduled for issue in Decem¬
ber 1971.

NEW METHODS OF

INSTITUTIONAL

PLANNING AND

DEVELOPMENT

A programme directed at prob¬
lems caused by universities being
as yet so'poorly prepared to plan or
manage the vast resources they
consume. It aims, therefore, to
demonstrate howthe resource mana¬

gement systems of universities may
be improved, particularly as con¬
cerns decision participation, finance,
information, human flow, the use of
physical plant and academic plan¬
ning.

This objective has been met
principally by the institution of re¬
search projects on one or more of
these components in eight univer¬
sities within a tripartite agreement
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between the OECD and the relevant

government department in the Mem¬
ber country concerned and the
universities themselves which were

in Copenhagen, Nijmegen, Lancas¬
ter, Bradford, Gothenburg, Paris
(Nanterre), Novi Sad (Yugoslavia)
and Berlin. Final reports on the
first four of these projects, and
interim reports on the last four were
completed during this summer and
will be presented to an Evaluation
Conference in Paris, to be held in
November 1971.

Concurrently with this interna¬
tional programme, studies have been
carried out within the Centre itself to

provide inputs for testing in the
various research projects. These
relate particularly to university plan¬
ning models (based on reviews of
current management techniques and
on-the-spot investigations in certain
North American universities) and to
methods for measuring staff and
facility requirements. In the course
of the latter, a comprehensive ques¬
tionnaire survey has been completed
with the co-operation of seventy-five
universities. This provides not only
readily quantifiable information but
also indicators and indices reflecting
qualitative elements.

Additionally, the Centre has been
able to arrange for a number of
academic administrators to visit one

or another of the universities where

institutional management research
is in progress and to work with the

project team there over a period of
several months.

The culminating point of all this
work on institutional management in
higher education is an Evaluation
Conference to be held in Paris from

2nd to 5th November, 1971. Partici¬
pants will be invited from a large
number of universities and govern¬
ment departments in Member coun¬
tries. Its objectives will be :

to present the findings of the
constituent research projects, cen¬
tral and extra-mural, with the support
of full documentation.

to evaluate the current state-of-

the-art of university management and
planning techniques and make re¬
commendations for further studies

in depth and research work.
to consider the creation of means

for continuing inter-communication
and co-operation between institu¬
tions of higher education in the field
of university management and to
seek the participation of those repre¬
sented at the conference in whatever

may be generally agreed.

In addition to final reports on four
of the university projects, (Copenha¬
gen, Bradford, Lancaster and Nijme¬
gen), two other publications are in
preparation :

Statistics of University Education.
Reports and Discussion of Selected
Experiences and Comparative Studies
in Costs and Resource Requirements
for Universities.

CURRICULUM DEVELOPMENT

AND EDUCATIONAL TECHNOLOGY

In both these fields, CERI's acti¬
vities are concerned with defining
existing trends, drawing practical
conclusions from them and assisting
in the formulation of national and

international policy. Activities are
concentrated on projects where the
potential benefits of international co¬
operation appear to be high. One
effective means of work has proved
to be a series of policy workshops,
attended in each case by a cross-
section of policy-makers, adminis¬
trators, managers, researchers, pro¬
fessors and teachers. These have

established the groundwork for sub¬
sequent more specialised activities,
including field projects and experi¬
ments, where the interest in, and
need for, international co-operation
is particularly evident.

CURRICULUM

DEVELOPMENT

Workshop on "The Curriculum
for the Eighties and Onwards"

The nature of the pressures which
are causing curricula to change, and
the forms some of these changes
are likely to take were analysed by
fifty-two participants who met at the
Reinhardsvolksschule near Kassel,
Germany, from 29th June to 4th July,
1970. The host country was Ger¬
many, and sponsoring countries
were Denmark, Finland, France,
Italy, Norway, Sweden and the United
Kingdom. A report entitled The
Curriculum for the Eighties and
Onwards was issued in June, 1971,

and specific dissemination of the
workshop results will be effected in
the course of the Models for Curri¬

culum Development project which is
still in progress.

Models for Curriculum

Development

This project sets out to identify
and examine some of the differing
assumptions underlying the work of
curriculum development groups in
industrialised countries, their varying
purposes and the ways in which
they have chosen to work.

Preparatory work in the form of
Steering Group meetings and expert
discussions to define problems was
done during 1969 and 1970. Papers
were then prepared by experts as
basic material for discussion at a

seminar held at the University of
Illinois, United States.

EDUCATIONAL

TECHNOLOGY

Workshop on "Educational
Technology - Strategies for
Implementation "

The two main objectives of this
meeting, which took place in April
1970 in the Netherlands were: to

identify the implications of a system¬
atic approach to the teaching-
learning process; and to identify and
develop strategies for the implement¬
ation of such an approach.

Participants from sixteen Member
countries attended; sponsoring
countries were France, Germany,
Sweden and the United Kingdom,
the host country being the Nether¬
lands.

A report, Educational Technology:
The Design and Implementation of
Learning Systems, has been issued.
This summarises CERI's work to

date in educational technology as
well as the results of the workshop.

Self-Instructed Learning
Systems

A project designed to produce :
information about the effects of an

individualised learning system on a
conventional school; data about the
feasibility of such transfer; and
information about cost-reduction in

the development of learning systems
through transfer and inter-country
co-operation. Its results will be
made generally available in a publica¬
tion, Transfer Problems of Individua¬
lised Learning Systems Report and
Conclusions of an Experiment.

Problems of Production and

Transfer of Learning Systems

The increasingly complicated re¬
lationships among developers, pro-
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ducers and users of pre-fabricated
learning systems are currently being
examined. A workshop was held
on this topic in Ireland and from it
will emerge guidelines along which
much needed co-operation on a
national and international basis can

be achieved.

COMPUTERS IN

EDUCATION

Special attention has been con¬
centrated in the Centre on problems
relevant to the introduction of com¬

puter science curricula in secondary
education and the instructional uses

of computers in higher education.
International co-operation is proving
especially worthwhile in these two
areas because of the relative novelty
of the subject and the high rate of
expenditure involved in development
and institutionalisation.

Computer Science in Secondary
Education

Experts from twenty Member
countries met at Sèvres, France, in
March 1970 to survey existing experi¬
ments dealing with the introduction
of computer science in secondary
education; to define the objectives
of the introduction of computer
science and to establish guidelines
for such an introduction.

Following the workshop, a working
party was formed to design a
computer science curriculum on the
basis of on-going experiments in
Denmark, Finland, France, Germany,
Spain, Sweden, the United Kingdom
and Yugoslavia.

The results of these various

studies will be made available in

three publications: "Computer
Science in Secondary Education",
"The Impact of Computer Science
on Several School Subjects", and
"Proposals for an Appreciation
Course in Computer Science in
Secondary Education".

The Use of Computers in Higher
Education

In autumn 1969 five Member coun¬

tries (Belgium, France, Japan, the
United Kingdom and the United
States) agreed to co-operate with
CERI in a series of field experiments
to establish university-level compu¬
ter-based learning systems. These
have continued at the university
centres concerned through 1970 into
the present year. Additionally, a
conference was arranged in March
1970 to enable more than fifty experts
from a number of OECD countries

to discuss "The Use of Computers
in Education". At the request of
the Japanese authorities, CERI also

I
CHECK LIST OF THE FACTORS INFLUENCING

THE TEACHING AND LEARNING PROCESS

This list was developed in connection with a seminar in Leiden, the Nether
lands, to provide a basis for systematic identification of the factors that
must be taken into account when designing and implementing a teach
ing/learning system (TLS).

LEARNING

PROCESS
A >

I	'	 \

BASIC FACTORS FACTORS FACTORS

TLS INHERENT IN THE INSTITUTIONAL/ REGIONAL/NATIONAL
I BASIC TLS COMMUNITY LEVEL LEVEL

A

Motivation Planning Social status

Knowledge and skills In-service training ; Teacher supply and teacher
Social behaviour Ancillary staff - knowledge, training

Teacher Social relations outside ' skill, training, recruiting ' Teacher unions
school Teacher union activity with- Ancillary staff supply, re-

in institutions and in com cruiting and training

munity

Student participation Student participation in Student participation in edu-

Entry behaviour school planning and ma- cational planning
Student Motivation nagement Student organisations and

Learning styles and techni Relation to other institutions organisations embracing

ques Relationship to adults students

Social behaviour

Social background

Educational goals of society Educational planning Educational goals of society
Curricula Co-operation and co-ordina Curricula and curriculum

Presentation of content tion within and between material production

Planning schools Research

Teaching methods Course material available Revision of goals

Accrediting of learning Equipment available Planning and providing
material Maintenance and service for co-operation and co

Curricula Examinations and conti Material storage /access ordination

and media nuous assessment Facilities /distribution service Equipment production
Co-operation and co-or Material production facilities Service distribution and con

dination with parties con sulting functions
cerned outside TLS

Type of media
"Appeal" of media
(appropriateness)

Ordinary classroom teach
ing and/or preproduced
systems

Space School management Educational planning

Equipment of learning en Planning organisation Financial allocation system
vironment including innovative j Educational routine admi-

Time mechanisms nistration

Financial allocation sys Entry requirements
tems Examination system

Environment Space and room allocation Management training
Time scheduling (yearly, Feed-in, parallel, and end-on
termly, monthly, weekly, educational institutions

daily)
Routine administration
Co-ordination

Entry requirements
Examination Systems
Expectations of Parents
Expectations of Community

Research Empirical and long-term re
Occasional tests, tryouts, search projects.

experiments in TLS Laboratory experiments
Design and tryout of new

systems
Empirical evaluation
International co-operation

Source : "Educational Technology - The Design and Implementation of Learning Systems", CERI, OECD 1971.

collaborated in organising a seminar
in Tokyo in July 1970 to consider the
development of computer-based
teaching learning systems in Japan.

In October 1970, in co-operation
with the United States Office of
Education, the National Science
Foundation, and the Northwest Re¬
gional Educational Laboratory, CERI
organised a seminar in Portland,
Oregon, to exchange information

between Americans and others

about present trends in computer-
based learning systems.

Publications resulting from these
various activities include : "Require¬
ments for Programming Languages
in Computer-Based Instructional
Systems", "Computer Assisted In¬
struction", "Recommendations of
the Portland Seminar", and " The
Instructional Use of Computers".
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INNOVATION POLICIES

AND STRUCTURES

In these areas, CERI has two
objectives : to illuminate the process
of innovation itself and the proce¬
dures involved in its implementation;
and to provide advice and assistance
to Member countries, especially in
the development of innovation poli¬
cies and structures.

The Management
of Educational Innovation

One of the first activities in this
section of the programme was the
workshop held at St. John's College,
Cambridge, in the summer of 1969
on the subject of "The Management
of Innovation in Education". Th|s
was sponsored by four countries :
the United Kingdom (which also
acted as host country), the Nether¬
lands, Norway and Sweden. It was
attended by fifty educationists from
eleven OECD Member countries.
The participants represented a cross-
section of the education community -
government, planners, researchers,
administrators, headmasters,
teachers, directors of curriculum
projects etc.

The workshop demonstrated a
great deal of consensus amongst
diverse OECD countries about the
need for reforms and the approaches
necessary to introduce them. It
also emphasised how necessary it
is to have a well-defined innovation
policy before innovations can be
implemented efficiently. Its pro¬
ceedings and recommendations are
documented in a report The Manage¬
ment of Innovation in Education.

Case Studies of National

Innovation Processes

One result of the Cambridge
workshop was a call for studies to
be written of five countries that had
already been active in introducing
educational innovations. It was
asked that these should attempt to
answer the following questions :

What have been the most import¬
ant innovations in your country in
the last ten years?

How have they been implemented
and with what success?

What are the areas where inno¬
vations have failed and what are
the reasons for this failure?

What unique mechanisms exist
in your country which attempt to
stimulate change or rolling reform?

Such studies have now been

made, and reports are (or, in some

cases, will shortly be) available for
Sweden, Norway, the United States,
the United Kingdom and Germany.

Case Studies of Innovation

at the Regional Level

Within countries there are many
regions or local administrative
units that on their own account

have recently introduced new educa¬
tional practices or are in the process
of doing so. Studies initiated by
the Centre are examining several of
these regions with a view to describ¬
ing the content of the changes
that are taking place, and the
procedures or stages involved in
their implementation. This research
(which has already begun in most
places) is intended to cover the
areas of Devon and Leicestershire

in the United Kingdom, Malmô in
Sweden, the Landkreis Wetzlar in
Germany and the York County region
in Ontario, Canada.

This project and the following
two constitute one large attempt to
learn more of the process of innova¬
tion and how it can be encouraged
and controlled.

Case Studies of Innovative

Schools

The purpose of this project is to
understand how change is coming
about in a few selected schools,

most of them places where a number
of advanced practices have already
been introduced. The schools selec¬

ted for this project are located in
Norway, Finland, Denmark, the Uni¬
ted Kingdom and Canada.

Case Studies on Central

Institutes for Educational Change

Many OECD countries are becom¬
ing increasingly interested in the
possibilities of establishing new
institutions within their educational

system with specific concern for
qualitative changes in the educa¬
tional system and the means to
bring them about. Little informa¬
tion is generally available about the
experience of such institutions as
already exist, and the purpose of
the present series of case studies is
to look at seven of them created in

the last ten years, recognise the
strategies and actions they have
applied in pursuing their objectives,
and assess the overall impact they
have had on their country's educa¬
tional system.

The seven institutions selected
are: the National Board of Education

in Sweden; the National Council for
Innovation in Education in Norway;
the Schools Council in the United

Kingdom; the Bavarian Institute for

Faculty elections in Paris: teaching staff and students alike take part.
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Educational Planning and Research
in Germany; the Ontario Institute for
Studies in Education in Canada; the
Division of Research, Planning and
Evaluation in the New Jersey State
Department of Education in the
United States; and the Research for
Better Schools, Inc. in Philadelphia,
United States.

Strategies and Mechanisms
for Innovation in Education

The twenty-two case studies defi¬
ned in the notes on the preceeding
projects (five countries, five regions,
seven central institutions and five

schools) open the way for a synthe¬
sis of experience and prognosis over
a wide area in depth. This would
have considerable potential value
for decision- ma king in Membercoun-
tries now and in the near future;
accordingly, the Centre has prepared
for an appropriate publication entitled

"Strategies for Innovation in Educa¬
tion a final synthesis of CERI case
studies" for issue early in 1972.

New Approaches to Secondary
Education (Italy)

At the request of the Italian
authorities, CERI organised an inter¬
national workshop to discuss the
background, issues and strategies
related to prospective re-organisa¬
tion of Italian upper secondary
education along comprehensive
lines. This took place in May 1970
at the Centre Europeo dell'Educa-
zione, Frascati, Italy, where experts
from seven Member countries met

with twenty-five Italian representa¬
tives of the teaching profession and
educational administrators. The

workshop concluded by the partici¬
pants adopting Ten Points of Agree¬
ment calling for the gradual, planned
institutionalisation of a flexible, de

mocratic and comprehensive system
of upper secondary education.

An account of this meeting has
been issued under the title New

Approaches to Secondary Education :
Italian Problems and Prospects.

Educational Research Policy

A group of Experts established to
deal with this topic has met twice.
A paper describing some aspects of
what such a policy might entail is in
preparation. Experience in this field,
however, has led to doubt about the
usefulness of an attempt to arrive at
firm proposals to Member govern¬
ments about a policy for educational
research. There is a growing con¬
sensus of view that to separate
research policy from educational
policy in general is meaningless, and
that a policy for research cannot be
separated from a policy for innova¬
tion and the diffusion of innovation.

ONWARDS FROM 1971

What has emerged from this first 3 years work
is that research and experimentation necessary
before the introduction of meaningful innovation in
education is in many cases too much for any one
country to carry alone within a reasonable time, and
that the sharing of this burden between countries
is indeed a practical proposition. It has been
further established that, seeing the need for a focal
point for such co-operation, a majority of Member
countries of OECD have provided means so that
CERI may continue to meet this need.

The Centre cannot, however, be a research
institution as such since its resources would be

marginal in relation to the research and development
efforts of the Member countries themselves. Nor

can it pursue all the potentially useful areas of
co-operation between these countries. In its future
work it will have to be highly selective in terms of
its specific competence (that is, as a technical and
operational unit), and be ready to initiate but sub¬
sequently decentralise activities that can be more
effectively pursued and managed under other aus¬
pices. Pointers towards the desirability of such
decentralised projects have already emerged in the
course of the 1968-71 programme.

Against this background, and with the broad
socio-economic context still in mind, it has been
proposed that CERI's long-term activities should
be directed towards three main objectives, or
Programme Areas, within which specific work
projects will be designed. These are :
/. Research into the Relations between Education

and Society, so as to arrive at educational strategies
that take account of the qualitative and quantitative
aspects of growth in the 1970's.

//. The Development and Exchange of Innovations
in the Teaching I Learning process, so that growing
educational resources are more efficiently used as
a result of international co-operation.

///. The Strengthening of National and International
Arrangements for Educational Innovation, so as to
facilitate the effective introduction of the improve¬
ments contained in Programme Areas I and II.

Within Programme Area I, as so defined, past
work in the Centre has shown that the following
issues are likely to have priority importance in
Member countries in the 1970's:

the relative failure of educational growth to
provide equality of opportunity, leading to a search
for new patterns of individual development and the
corresponding educational policies;

the emerging imbalances between education and
employment and in particular the appearance of
graduate unemployment in some countries and of
problems resulting from permanent patterns of inter-
country migration;

the rapid growth of educational efforts and
influences outside the school with consequent
needs for new relations between school, the envi¬
ronment and society;

the emergence of new understandings of the
learning process with consequent impact on peda¬
gogy ranging from early childhood to adult learning,
and from the social context of learning to the bio¬
logical aspect.

In direct response to these issues, three projects
are being planned for early adoption, on the follow¬
ing specific topics: Early Childhood Education,
Recurrent Education and New Functions and Structure

of the School.

The significance of Programme Area II the
Development and International Exchange of Innova¬
tions is that the efforts in Member countries to

promote systematic curriculum changes and new
educational technologies are rapidly growing, and
this opens up a new and important field for interna-
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A meeting of the Governors of CERI. Left to right, Professor A. H. Halsey, Chairman of the Board of Governors:
James Gass, Director of CERI: Jean-François Papy, Secretary cf the Board.

tional co-operation. During 1968-71, CERI estab¬
lished an effective network of individuals and insti¬

tutions who are particularly active in this field of
work and it is already well placed to act as a focal
point and a catalyst. Bringing the research and
development efforts of Member countries together,
and ensuring that results from one country are
transferred to others in an effective way are the
aims of two projects now being planned: Guidelines
for Curriculum Development and the Transfer of
Curriculum Development Projects,

In this same area of activity it is intended that
the Centre should continue to engage in substantive
work, as well as acting as a co-ordinator. To
produce new models and approaches in fields where
major developments are likely to occur in the
curriculum or in teaching practice, topics on the
list for early attention are : the Individualisation of
Curricula and Teaching Methods, the Development of
inter-disciplinary Curricula at Secondary and Higher
Levels, the impact of Computer Science and Methods
on the Curriculum, and New Techniques for Mass
Higher Education with particular reference to technical
and professional education for adults. Another matter
of fundamental importance to would-be innovators
is The Evaluation and Assessment of Educational

Systems and Programmes. This difficult topic is at
present under study in the Centre, and it is hoped
that it may have a place in the programme as from
1973.

Programme Area III The Strengthening of
National and International Arrangements for Educa¬
tional Innovation is one in which considerable

experience was gained during CERI's experimental
period. Clearly the success of efforts to promote
educational change depends on an explicit and
organised process. It is equally true that the
organisation of such a process will depend on the
social, political and educational traditions of indivi¬
dual countries. Hence, the Centre's work in this
field until now has been largely through case-studies
of institutions created to promote educational inno¬
vation at the national, regional or local levels. As a
result, a series of reports is being produced to
define the conditions of successful educational

innovation in different political, social, economic
and educational settings. Such work has received
strong support in some countries; others see it as
a too "technocratic" approach to what should be
an essentially creative process. Nevertheless many
countries share the view that recent educational

reform and change has to some extent been blocked
at the level of the schools and universities them¬

selves, which seem unable to keep pace with
reforms proposed for the system as a whole.
This being so, a project, Creativity in the School, is
being planned to deal more deeply with the capacity
and conditions for institutional change at the school
level.

(Continued on page 28)
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Still within the context of management and
strategies for innovation, certain countries that are
only now beginning to establish organised arrange¬
ments for research, development and experimen¬
tation in education have expressed a wish to make
use of results obtained in the course of the Cen¬

tre's multinational studies. It is proposed that these
wishes be met by a project The Mediterranean
Innovation Project that would assist such coun¬
tries in establishing innovation procedures and
mechanisms in chosen regions as a pilot experiment
on which more general policies could be based.

I mentioned earlier that CERI can only maintain
its innovative role if it is ready to decentralise
projects which it has initiated but which show signs
of growing in scope and structure beyond the
Centre's managerial and financial resources. Four
such projects are now proposed as a result of
work done during the experimental period:

A European Programme for the Learning Sciences.
This could be related to endeavours to establish

universities for the educational sciences in several

countries and profit from CERI's existing network
of co-operation based on the Piagetian School in
Geneva.

A University Management Consortium. CERI's
work on the institutional management of universities
points to the continuing need for exchange of
management data and techniques between coun¬
tries and between the universities themselves.

Such institutions already exist in North America,
and a European consortium to co-operate with the
United States and Japan is felt by many to be a
valuable undertaking.

Computer-based Learning Systems for Universities
CERI's international project on this topic has opened
up fruitful lines for development, particularly in the
direction of creative learning systems for mass
higher education. If pursued, this work will need
a specialist institution to catalyse scientific co¬
operation between the participating university de¬
partments. One of the existing national teams
might assume this international function.

International Management Training for Educational
Change. Management training for those who will
administer educational change appears to call for
an established institutional setting to provide mana¬
gement training techniques and case experience
in educational innovation.

These observations give an indication at least
of the range of work that lies ahead of CERI in the
next few years. What is particularly rewarding for
all those who supported the CERI experiment is
the extent to which this new programme has logically
developed from the old. This means two things:
first that the viability of what is proposed for the
future is supported by the testimony of the tests
and trials carried out over the last three years; and
secondly that, during this experimental period,
OECD parentage meant that far less effort was
wasted than is normally the case with exploratory
projects in little known fields.
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OIL SUPPLIES - 1970
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New statistics have just become available on oil imports by OECD Member countries. These
are prepared annually by the Oil Committee of OECD, which is composed of high level governmental
officials responsible for oil questions.
In addition to collecting and analysing the available facts about oil supplies OECD's Oil Committee
seeks to work out joint policy approaches.
It also conducts a continuing study of the long-term prospects for oil and the economic, technical,
environmental and social problems that arise in connection with the production, transport and use of
crude oil, petroleum and natural gas. In addition, OECD's Oil Committee acts as monitor of a
stock-piling programme for the European countries begun at the time of the Suez crisis.
Periodic meetings are held with the leading executives of oil companies to discuss the problems of the
industry, and an International Industry Advisory Body composed of company officials may meet
on an ad hoc basis in the event that oil supplies are threatened.
The chart on the following two pages shows where the major OECD regions get their crude oil and
oil products and how important each source is in terms of the importing area's total supplies, including
domestic production. The figures are taken from OECD's recently published " Oil Statistics,
Supply and Disposal " and pertain to 1970.
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WHERE OECD COUNTRIES

(CRUDE AND PROD

UNITED STATES

644.7 million metric tons

DOMESTIC

PRODUCTION

73.6

EASTERN EUROPE

0.09

(USSR - RUMANIA)

AFRICA 0.8

(excluding Egypt)

(Algeria 0.06
Libya 0.3
Nigeria 0.4)

MIDDLE EAST 1.6

(including Egypt)

(Kuwait 0.3
Saudi Arabia 0.3

Iran 0.3

Abu Dhabi 0.5

Egypt 0.1 )

OTHER 1.8

(COLOMBIA 1.0

TRINIDAD 0.3 )

AFRICA

(excluding Egypt)

(Nigeria)
MIDDLE EAST (Iran 2.6, Saudi Arabia 1.9,

/ Iraq 1.2, Kuwait 0.7, Others 0.6) EAST



GOT THEIR OIL IN 1970

UCTS) (IN PERCENTAGE)

OECD EUROPE
647.4 million metric tons

UNITED STATES 0.5

U.T.N AMER"*
AND
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m OTHERS 0.2

J FAR EAST 0.01 (Indonesia)

EGYPT 0.9

JAPAN 197.2 million metric tons



COMPUTER

UTILISATION

IN OECD

COUNTRIES



The rapidly changing technology of computers, with its constantly decreasing costs, increasing speed of
computation and rapidly growing number of remote terminals, poses a dual problem for governments :

how best to apply the technology in their own operations;
whether and how to control and guide its use in the society at large.

These problems face all governments whether or not their countries are producers of computer hardware,
for it is the utilisation of the computer that opens up new possibilities in economic, social and even
cultural life. OECD's Science Policy Committee has developed a programme to assist governments by

providing information that is relevant to the policy issues in this field. The programme is described
against the background of prevailing trends in computer utilisation by H. P. Gassmann of OECD's
Scientific Affairs Directorate.

Because of the key role of computer technology
in all aspects of economic and social life,
governments are faced with the problem of
fostering the orderly and harmonious develop¬

ment of computer usage in their countries. Some of
them support directly or indirectly their domestic
computer industry; but all are concerned that computer
systems be used efficiently by their own administration
and by the economy as a whole.

In addition to this responsibility, the increasingly com¬
plex tasks of governments themselves and their growing
need to plan for the future require more and better infor¬
mation about the workings of the society for rational
decision-making. This information must be collected,
stored, retrieved and disseminated to a wide variety of
users, and computerised information systems will play a
central role in this process.

If governments are to meet their responsibilities with
respect to this rapid moving technology, they are faced
with the problem of how to keep track of the latest develop¬
ments and to assess their policy implications. It is with
the aim of assisting Member countries in these tasks and
in particular identifying those issues which are most rele¬
vant for policy making that OECD's Science Policy
Committee set up a computer utilisation programme on
the recommendation of the 3rd Ministerial Meeting on
Science in 1 968.

The Computer Utilisation Group, composed of govern¬
mental policy makers in the informatics field, meets
regularly to discuss main policy issues and trends in
informatics, and their implications for government action.

Data Banks

One group of issues on which governmental interest
and that of public opinion has increasingly focused
concerns the building up of management information
systems and data banks : how they should be organised,
their cost, efficiency and pricing and the problem of how
to link together individual units into an integrated system.
This area therefore is one of the main centres of interest of

OECD's computer utilisation studies.

The advantages to be derived from data banks are
considerable : information is stored in digital form and

therefore has a hitherto unprecedented degree of versatility
and mobility. It can be structured, assembled and trans

mitted with great ease, making possible a synoptic and
simultaneous description of various aspects of a given fact.

However the use of data banks also raises some prob¬
lems technical, organisational and political. One
difficulty is that data banks today are to be found where
the manual files were in various places and at different
levels of government. Tax files, for example, are generally
kept at state or central governmental level, urban planning
data at regional or local level, population registration
in those countries where such files exist at local level.

These files so far have been isolated from each other.

With modern data management technology however,
communication between data files or data banks will

become increasingly feasible. In future the trend will be
in the direction of integration of these files horizontally,
between the various departments of an administration,
and vertically between different levels of government.

Inevitably this move towards integrated information
systems will create difficult problems, not only organisa¬
tional but political as well, since traditionally the possession
of information has been synonomous with power; the

change in information flow brought about by the linking
of data banks may therefore affect the power balance
between various levels of government.

The potential of data banks, if applied to information
on persons, gives rise to some apprehension on the part of
the public. Fear of possible large-scale checks on citizens
has been expressed in many countries, and public opinion

has called for new legislation to prevent misuse of informa¬
tion stored in data banks both private and public. The
fact that most Member countries have recently carried out

their censuses using modern data management techniques
has focused discussion on the question of the protection
of this information from disclosure. The problem for
governments now is to arrive at well-balanced policies
which, while taking full advantage of the possibilities
offered by new data management technology, avoid
negative effects. It will be necessary to develop a social
framework which can effectively ensure that the new

technology really contributes to the improvement of the
conditions of modern life.

The Creation of Special Networks
for Data Transmission

Another group of policy issues with which OECD's
Computer Utilisation Group is concerned centres around
the development of adequate means to transmit great
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masses of digital data. The evolution of computer tech¬
nology from simple systems (essentially a central processor

with its input and output devices) into sophisticated large
systems of highly complex design both as to hardware

and software permits their use from terminals far removed
from the computer itself provided thatthe communication

links allow such remote access. At present, remote access

time-sharing systems operate on leased or switched tele¬
phone lines, but this solution is at best a transitional one :

the present telephone system has been designed for the
communication of speech rather than for the transmission

of the digital data produced by the computer. Moreover,

if the already overworked telephone system were to be

further loaded with the traffic from computer systems, the
service rendered to telephone users would be even less

satisfactory than it is now. Therefore separate new sys¬
tems for data communications will soon have to be in¬

stalled, and plans for this are well underway in most Member
countries. Decisions will have to be made soon as to

size and type of future data networks, but one of the
problems in making such decisions is that there are as yet
no clear indications as to how large the data traffic will be

in five or ten years' time.

Other factors not directly connected with data com

munications systems will play an important role in making
these projections; for instance, is there likely to be large-
scale use of the video-phone, and what effect will this
have on digital data transmission networks? Will the
advent of these computer-communications systems open
the way for new systems of payment for goods and
services? There is, for example, considerable discussion
going on in banking circles about cheque-less or cash-less
payment systems. The design and size of data transmis¬
sion networks must accommodate such new functions.

There are clear signs that what have until now been
considered separate fields computers and telecommu¬
nications are converging; and if serious disruptions are
to be avoided, this interaction must be taken into account

at an early stage in formulating policies for the development
of both fields.

The Training of Computer Specialists

A third issue of particular concern to many governments
and hence to OECD is the application of traditional public
responsibility for education to the computer field. At the

beginning of the computer age, the few specialists required

More perhaps than any other type of

activity, public administration is essentially

a data processing enterprise involving the

collection, storage, processing and communi¬

cation of large masses ol data. Therefore

the significant changes that are taking place

in traditional patterns of data management

owing to the advances in computer techno¬

logy, microfilm techniques, communication
devices and data transmission facilities are

of particular importance for this sector which

in all highly industrialised countries is now

one of the largest branches of economic and

social activity. Aside from its effects on the

cost and the efficiency of information process¬

ing (the cost of raw computing power has

been reduced by an order of magnitude

every four years), automated data manage¬
ment has had and will continue to have a

strong organisational and political impact on

the public administration.

At first the introduction of the computer

did not interfere very much with traditional

administrative structures: each organisation

gathered its own resources, organised,

catalogued and filed it in a manner which

met specific operating needs within the

agency and channelled it through the top

hierarchy of the unit.

But the efficiency requirements of public

services together with their increasing demand

for planning data have created a tendency to

tie data management lines of several organis¬

ational units together, crossing traditional

borderlines between public agencies in an

effort to coordinate data collection, share

common data bases, exchange data on a

mutual basis or use common data pro¬

cessing resources.

Insofar as data management interferes

with the organisational structure of the

public administration, it is no longer simply

subject to well defined economic and techni

cal considerations but becomes part ol a

political process of reforming the public
administration. To the extent that the

political impact of data management automa¬

tion is not sufficiently analysed, the tendency

towards an accumulation of power in public

administration may be dominating.

Undoubtedly, at present, there is a trend

towards accumulation of power for reasons

of efficiency and brought on, not only by
modern data management technology, but

also by the expansion of obligations and

services of public administration. There is

a tendency to reinforce the executive at the

expense of legislative bodies, to concentrate

power in central administration and to weaken

functional departments in relation to central
offices.

Yet the de-personalised and highly

systematic methods of data-handling made

possible by modern data management

technology open up new avenues of co¬

operation between different units of public

administration which may well lead to new

forms of power balance without jeopardising

overall efficiency. It may also lead to in¬

creased transparency ol administrative acts

and thus permit better co-ordination within

public administration and a more effective

control by the public than can be exercised

at present.

In this connection the evolution of

networks of computerised data banks could

play a most important role.

What is a Data Bank ?

From the point of view of automation of

data management it is useful to discuss the

numerous fields of activities in public admi¬

nistration under three general headings :

The operative function, carried out under

given objectives and through well-defined

means and procedures, most often implies a

repetitive kind of data handling (manual or

automatic) imbedded in an established

information flow. The margin for decisions

is strictly defined In advance.

The planning function, on the other hand,

sets goals and analyses and decides on

alternative strategies for retching these

goals. This implies freedom of judgment

and uncertainty as to adequate means and

procedures.

The information function connects tasks

within the operative and planning function

by collecting, storing and communicating

necessary information. If this function is

represented by an organisational unit in

public administration, the unit may be called
a Data Bank.

Data Banks in public administration have

become an important issue as there is a trend

supported by modern data management

technology towards a more distinct separ¬

ation between the operative and information

functions, due to the growing interdepen¬

dence of operative tasks dealt with in

different units of public administration. This

tendency is amplified by the growing needs

for planning data, which can only be satisfied

by unified or even consolidated data bases.

The establishment of data banks as

autonomous administrative units represents,

however, a rather fundamental change in the

organisation of public admin/station. One

of the important advantages such data banks

may offer is that while centralising the inform¬

ation function in public administration, they

make it possible to keep operative tasks
decentralised.

An example of such a data bank is the

New York State Identification and Intelligence
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were mostly scientists in universities; later, as computer
systems spread, the manufacturers themselves assumed

a large part of the responsibility for training the specialists
needed to run their computers. Now that the " Far West "

period of computer usage is over and the stage of large-
scale diffusion has been reached, the training role should be
taken over by the formal education system in most Member
countries if serious shortages of qualified manpower are
to be avoided.

There is also an urgent need to put some order into the
various approaches to computer manpower training by the
many institutions concerned with this specialised education

computer manufacturers, private schools, professional
organisations, and now increasingly the public educational
system. The results of the training are as varied as the
efforts : necessary qualifications are ill defined, jobs are
poorly classified, and the absence of standard certificates

of education and training in the informatics field make
evaluation of achievement difficult. The inadequacy of
present computer specialist training has led to an acute
manpower shortage in most Member countries which
manifests itself not only in high salaries for these specialists,
but also in their high mobility.

The problems of education are compounded by the fact

that a career in informatics is difficult because of the rapid
obsolescence of knowledge, due to the very rapid techno¬
logical growth of the sector.

Thus governments need to adopt policies which wiil
ensure a more orderly and better balanced training for
computer specialists; to provide adequate education for
the various levels of qualification ; to develop curricula and
to provide opportunities for constant retraining. This
means not only more adult training facilities but also
implies action on the part of employers so that retraining
and the time necessary for it is recognised as a normal
feature of the profession.

OECD's computer utilisation studies are intended to

assess the state of computer technology, and to play a
" policy research function " in the evaluation of trends and

policy issues for governments in this field.

The results of these studies will be available in a new

series of publications called " OECD Informatics Studies ".
The first report in this series " Computerised Data Banks in
Public Administration, Trends and Policy Issues " by
Uwe Thomas, Consultant to OECD, has just appeared.
Resume of one thread of the discussion is to be found in

the report in the box below.

System whose main mission is to " support

the underlying unity of the process (of

criminal justice) by ensuring that relevant

facts are readily obtainable at the moment

they are needed for decision-making by all

criminaljustice agencies in New York State " .

The essential feature of the system as de¬

scribed by its Director is " a totally disinter¬

ested agency which has no arrest, investig¬

ative or custodial responsibility. This is

in contrast with many other systems which

are under the jurisdiction of the state police

or of the county police department... dedic¬

ated to law enforcement as opposed to the

entire spectrum of criminal justice ".

The concept of an information agency

disinterested in the specific operative tasks

it serves may be a fruitful approach to solv¬

ing the problems of how to maintain tradi¬

tional checks and balances in an increasingly

complex public administration.

From an economic point of view,
attention must be drawn to the fact that

multiple collection of the same data for

different purposes is costly, and not for the

public administration alone. The enormous

but hidden costs to natural or legal persons

of furnishing data to public administration,
form an additional incentive to the establish¬

ment of focal points for the collection and

redistribution of data, such as data banks.

The Protection of Privacy

Consolidation of data bases and improve¬

ments in the techniques of handling data

concerning individuals have led to the claim

that privacy of the citizen is no longer suffi¬
ciently ensured.

Because it is a social concept, the

meaning of privacy is different in different

countries or social classes. Disclosing a

citizen's tax data may be regarded in the

United Kingdom as a violation of his privacy,
whereas tax data in Sweden are accessible

to everyone. The data collected on citizens

receiving welfare aid are often of a kind that

many middle class citizens, asked for such

details about themselves, would protest at

what they consider to be a violation of their

privacy.

Collection and transfer of data on individu¬

als, whatever its purpose, a/ways represents

a potential means of controlling the individual.

Thus, to define privacy with regard to public

administration is equivalent to determining
how much and what kind of control of its

citizens should be conceded to public
administration.

It is certainly true that modern data

management technology brings some new

light to bear on the privacy problem In so

far as, under certain conditions, it greatly

facilitates dossier-building and the legal

and Illegal transfer of data on a large scale.

Systematic evaluations can also be made, the

costs of which would have been prohibitive

without these technologies.

Yet it must be emphasised that the

political situation of a country Its power
structure and social conflicts and their

reflection on the behaviour and organisation

of its public administration are the main

factors influencing privacy, and data manage¬

ment technology is only an amplification

factor rather than another independent
variable.

In fact the automation of data management

facilitates the adaptation of data access

regulations to privacy considerations and is

a very efficient method of preventing unauth¬

orised access to data. The possibility

offered by this technology of separating the

information function from the operative

function could become an important factor
for ensuring privacy. This implies that those

who are not entitled to access and who may

be motivated to carry out an operative task,

even at the expense of violating privacy, can

be kept strictly away from the data.

Progress in data management technology

is ambivalent as regards the availability of

information. Technology undoubtedly sup¬

ports better access to data; it also, however,

supports closer control of data access.

Therefore, in discussing the protection

of privacy issue, the complementary problem

of transparency of public administration,

which is closely linked to the availability of
data, should also be taken into consideration.

For example a new situation stems from

the fact that a computer may process large
amounts of confidential data about individu¬

als for statistical purposes without disclosing

that data to people. If, for instance, some¬

one outside the tax administration develops

a computerised model of the tax system, he

may after his programme has been

officially approved feed the data into

the model without being able to inspect
them himself.

There is a tradition in most countries

that public administration handles all those

data which are not explicitly destined for

public use, on a confidential basis.

Data management automation should be

accompanied by an inversion of this principle,

leading towards a more transparent public

administration in which all data not explicitly

defined and justified as confidential should

be accessible to the public.

Combined with the de-personalisation

of data management through automation and

improved means of communication, this may
open up new methods of achieving public

participation and stimulating interest in

public affairs.
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ACTION

TO FACILITATE

CONTROL

OF POLLUTION

BY

DETERGENTS

OECD's Council has recom¬

mended to Member gov¬

ernments the adoption of

a common test for one type

of pollution the tendency of "hard"

detergents to foul lakes and rivers.

The most visible sign of this kind of

pollution is the creation of masses of

foam, particularly around locks and

dams; and its cause is the failure of

these detergents to break down chem¬

ically when the water is treated

according to standard purification

practices.

Because of the noxious effects of

hard detergents some governments

have already legislated against their

sale, manufacture or use. Such is

the case in Germany where a 1964

law provides that any detergent made

or sold in the country should be at

least 80 per cent "biodegradable"

(i.e. capable of breaking down into
smaller chemical molecules as a result

of bacterial action). A similar law

has recently been passed in France,
and the members of the Council of

Europe have agreed to restrict sale

and use of hard detergents as of this

year, again using the 80 per cent

biodegradable standard as a minimum.

Other governments have concluded

agreements with manufacturers to
achieve the same sort of result.

But until now different govern¬

ments have had their own methods of

testing detergents for biodegradability.
Each of the various methods has its

advantages and disadvantages, but

all the tests are based on biological

processes and can be influenced by a

wide variety of factors ; hence the

results obtained are not comparable
from one method to another. Since

almost all detergents are manufactured

by large international companies

which market in a variety of countries,

this diversity of procedures has meant

that each product had to be tested

many times with different methods.

With a common test the cost and

complexity of testing will be much

less, thus facilitating international

trade in detergents as well as simpli¬

fying the control by governments over

the degree of biodegradibility. It will

also lay the groundwork for the use

of a standard, universally acceptable

label specifying the biodegradability of

a given product a possibility that is

already under consideration within

the European Community.

The test recommended by OECD's

Council was worked out by a group

of experts under the direction of

OECD's Water Management Research

Group.

The main task was to work out an

inexpensive screening test, based on

simple laboratory procedures which

could easily determine the biodegra¬

dability of the majority of products.

Once the description of the test

had been agreed to by the Expert

Group a number of detergents were

tested by 29 different laboratories in
1 3 countries to make sure results were

comparable.

For those products which fail to

pass this test, or where results are in

doubt, the OECD agreement provides

a second more sensitive and complex

confirmatory test in which the deter¬

gent is putthrough a simulated sewage

treatment process and measured for

detergent content before and after.

So far the test is recommended for

so-called anionic detergents which at

present comprise some 75 to 80 per
cent of all those on the market. But

the detergents picture is changing

rapidly and other types of detergents

are increasingly coming into use.

Also there is growing concern about

negative features of detergents other
than their "hardness" their toxicity,

for example, and the way in which

they exclude oxygen from the water,

either directly or over the long term

by encouraging the growth of unde¬
sirable algae. The OECD Recom¬
mendation leaves the way open for

such changes in the tests as are

necessary to take advantage of im¬

proved testing methods or to deal

with new types of detergents. De¬

velopments in detergents will be

followed closely by OECD's Environ¬
ment Committee and its Water Man¬

agement Group.
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IRRIGATION IN THE OECD

MEDITERRANEAN COUNTRIES

Irrigation has been steadily developed in the OECD Mediterranean countries over the last 25 years;
yet the authorities possessed only fragmentary data about the returns on the capital invested. What
is the economic impact of irrigation at farm, regional and national level? What are its implications
for employment, farm structure and the environment ? What problems are raised by the use of irrigat¬
ed land? What outlets exist for the crops grown? What are the broad lines of national irrigation
policies ?

A Working Party of the OECD Committee for Agriculture decided to collect the information avail¬
able on these questions. The following article highlights a few of the points raised in the general
report on "Irrigation Policies in OECD Mediterranean Countries".

The technical impact of irrigation is evident
in the shape of dams, canals and pumping
stations; the socio-economic impact is
harder to assess, fn seven Mediterranean

countries (t) studied, in addition to the United
States, by OECD, few cost/benefit calculations have
so far been made. The rapid development of irriga¬
tion schemes (see Table) was mainly undertaken to
remedy a shortage of food; France and Yugoslavia
introduced their first irrigation programmes in f947,
Portugal in 1953, Italy in 1955 and Greece in 1956.
Not until some time later did the authorities turn

their attention to the productivity of the investments
involved.

The international banks were the first to require
prior studies of the potential return on capital
invested in irrigation schemes. Steps have also
been taken in this direction by a few individual
countries, especially Italy (the most advanced in
this field), Turkey and France. In the United
States, the Water Resource Council selects the pro¬
jects to be implemented : in the case of multi-purpose
projects, an economic analysis first has to be made,
to ensure that the optimum proposals are put forward
and the net benefits maximised.

For the last ten years, some priority has been
given to major multi-purpose projects, mainly to
stimulate the development of backward regions,
which are usually found in the South of the country
concerned. The projects are designed to promote
the simultaneous development of all sectors of activity
(agriculture, energy, industry, flood control, shipping,
recreation), and call for substantial resources and
long-term financing arrangements.

The execution of such projects does not merely
involve a cost/benefit analysis of the capital invested :
it also requires a whole series of supporting policy

measures : structural improvements (consolidation
of holdings, enlargement and remodelling of farms),
better planning of irrigated farm production in the
light of home demand and foreign markets, organised
processing and marketing, as well as the creation
of new executive groups.

Executive Groups

Various approaches have been tried in different
countries for the implementation of major irrigation
programmes. One is to encourage local initiative
by forming associations of those who stand to bene¬
fit. These associations receive help in various forms
(grants, loans, etc.), and assume responsibility for
installing the irrigation network and managing it
when completed. The proliferation of such asso¬
ciations has given a strong stimulus to irrigation with
a minimum of State aid. State supervision may
take various forms, from the concession of the right

to charge levies to strict administrative and technical
control.

The institution of a policy of agrarian reform,
regional development and assistance for depressed
areas, combined with the introduction of multi¬
purpose irrigation projects, soon necessitated strong¬
er action on co-ordinated lines by the public autho¬
rities. The latter were not, however, equipped to
carry out the executive work quickly and efficiently,
and therefore entrusted it to relatively autonomous

institutes or development companies, or set up new
ad hoc services in the Ministries.

In the eight countries covered by the OECD study,
the Ministry of Agriculture and the Ministry of Public

(\) France, Greece, Italy, Portugal, Spain, Turkey
and Yugoslavia.
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ANNUAL RATE OF EXPANSION

OF IRRIGATED AREAS

DURING SELECTED PERIODS

(in thousands of hectares)

Country Period

considered

Irrigation
category

Annual

expansion

Spain 1900-1940

1950-1960

1960-1964

1968-1971

S.I. 6.5

14.0

50.0

(72.0)

Greece 1929-1939 S.I. 90

1950-1960 17.0

1960-1969 30.0

1968-1972 (45.0)

Portugal 1955-1965

1965-1970

1970-1975

1.9

2.5

(17.4)

Turkey 1963-1967

1968-1972

S.I. 86.7

(78.4)

Yugoslavia 0)| 1950
1955

1955

1965

1965-1970

1970-1975

S.E. 2.0

4.2

12.2

(33.6)

Italy 1905-1948 19.0

1948-1956 42.6

1956-1962 95.7

1962-1970 37.8

1970-1975 (60.0)

France 1956-1966 S.E. 25.0

1966-1970 56.2

1970-1975 (66.0)

( 1 ) The study covers only the Autonomous Regions of Voivodina and
Kosovo, and the Republic of Macedonia.
S.F.: Areas equipped for irrigation.
S. I.: Areas effectively irrigated.

Works both play their part in the introduction of
irrigation. The competence of the Ministry of Public
Works is generally limited to the engineering side.
The Ministry of Agriculture's rôle is of most impor¬
tance in Greece, where it still sponsors irrigation
schemes. In Spain, Portugal and Turkey, a special
agency is responsible for their execution at farm level

(in Spain, the Land Settlement Institute, coming
under the Ministry of Agriculture; in Turkey, TO-
PRAKSU Soil and Water Improvement Service -
which forms part of the Ministry for Villages Deve¬
lopment; in Portugal, the General Agricultural Ser¬
vices Department of the Ministry of Agriculture).
Of these three, the Spanish Settlement Institute and
the Turkish TOPRAKSU have the widest powers.
They are fully responsible for the implementation
of certain projects, and in the case of the Land Settle¬
ment Institute, for building villages and for the

general development of areas covered by land reform
schemes.

In France, Italy and Yugoslavia, associations of
irrigation users are being further developed : Approv¬
ed associations (in France), Consortio di Bonilica
(in Italy), local water management associations (in
Yugoslavia). Some special agencies have been form¬
ed in addition : in France, "Mixed economy compa¬
nies" (Sociétés d'économie mixte), set up mainly
for the less developed South; in Italy, the Cassa per
il Mezzogiorno, the agency formed for the develop¬
ment of Southern Italy; in Yugoslavia, the Danube-
Tisza-Danube water supply complex (in Voivodina).
These agencies carry out genuine regional develop¬
ment operations. Their action is not limited, like
that of the administrative departments, by sectorial
demarcation, and they are thus able promote co¬
ordinated development. They have their own finan¬
cial resources, in addition to national or regional
budget funds; this makes it possible to synchronise
separate measures taken with the same end in view.
The special agencies are empowered to prepare plans
and draw on budgets covering periods of several
years.

Investments

Investment in irrigation has, in general, steadily
risen in all countries over the last 20 years. The
only irregular trend is found in Yugoslavia, where the
funds allocated cover a long period, and the amount
drawn may vary from year to year. From 1960 to
1970, investments fell off in Italy, where the main
financial effort was made earlier; Spain, Greece and
France showed moderate increases, while there was

a more pronounced rise in Turkey.
Public investment in irrigation accounts for more

than half the total public investment in the agricul¬
tural sector for the latest period, in Spain, Greece and
Turkey. The proportion is declining in Spain and
Turkey. In all three countries, irrigation constitutes
a virtually absolute priority, whence the need to
make it highly effective. In Italy, France and
Yugoslavia, the percentage of public investment is
much lower 10, 7 and 3.5 per cent respectively.

The major part of investments in irrigation is
financed out of public funds, especially in Yugoslavia
and Turkey (to the extent of 100 and 95 per cent
respectively); in Spain, France and Italy, the per¬
centages are from 75 to 82 per cent. The figures
are declining, particularly in the three last-mention¬
ed countries, where the State is demanding greater
effort from the farmers themselves.

Results at Farm Level

Three studies were used to compare production
systems, costs and incomes as between irrigated and
non-irrigated farms. The first study covers 4,050
irrigated and non-irrigated farms, distributed among
nine catchment basins in Spain. The second ana¬
lyses 22 pilot farms in the Messara Valley in Crete.
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Modem irrigation methods in Corsica

The third is based on the accounts of typical cotton
farms in Texas.

Although the information used was of a very
varied nature, all three studies showed an improve¬
ment in income after irrigation, whatever the
country, region or type of farm concerned. The
average ratio of irrigated/non-irrigated income, tak¬
ing income in non-irrigated farms = 100, was 139
in 1967 for the Texas cotton plantations, measured
by net agricultural income; it was 251 in Crete,
measured by family farm income; the figure was still
higher in Spain (although there were some differences
according to region and irrigated area). There were
also some disparities between different farms in the
same region; in Crete, for instance, the post-irrigation
family farm income varied in the proportion of 1 to
12, even within the group of 22 farms investigated.

Some other lessons can be drawn from the three

studies, relating to the use of the factors of produc¬
tion : land, labour and capital. The adoption of
irrigation leads to more intensive use of these three
factors, particularly of the resource which is most
scarce: in Greece, land; in the United States, labour.

The use of land is of paramount importance in
all the Mediterranean countries. Yields in irrigat¬

ed areas are always higher than in non-irrigated
areas, but by how much depends on the degree of
aridity and the technical standard of farming. The
highest average for all crops combined is found in
Italy.

As regards the use of labour, the analyses reveal
that irrigated farms in Spain require from 2 \ to
6 times more manpower than non-irrigated farms.
The ratio is found to be higher for large and medium-
sized farms than for small farms. In Greece, in

areas where very small farms predominate, even
maximum intensification of production cannot create
new jobs at farm level; it merely allows for a better
use of the existing work force. In areas where
medium-sized or, a fortiori, large farms predominate,
the switch to intensive production does lead to the
creation of new jobs; but this in turn raises some
problems, for instance in the United States and
France, in sparsely populated regions.

As regards capital utilisation, if the total non-
irrigated farm capital is taken as 100, the index for
irrigated farms ranges from 236 to 647 in Spain,
and was 166 in the United States in 1967. Re¬

conversion, i.e. the introduction of new crops such
as fruit and vegetables, raises the hardest financing
problems, even on large farms. In Yugoslavia, for
example, the development of irrigation in the large
socialised enterprises is hampered by the limited
possibilities of self-financing and the difficulty of
obtaining loans on favourable therms. There has
now been some improvement in this respect as a
result of farm amalgamations.

Reconversion also sets a difficult problem for small
and medium-sized farms, as considerable capital is
needed and the returns are sometimes deferred, as

in the case of fruit-growing. The farm's debt-
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paying capacity has to be carefully calculated, and
the credit line adjusted to fit the enterprise. Imper¬
fect co-ordination on this point may lead to delays
in reconversion, with the farmers' level of indebted¬

ness exceeding their capacity to repay.

Irrigation Areas as they Affect the
National Economy

It is a much more complicated matter to assess
the results for the irrigated area as a whole. Collec¬
tive not individual investments are now involved;

the impact is felt not by a single entrepreneur, but
by the whole population of a given region, and by
whole sectors of economic activity.

The economic impact of an irrigation project is
considered from various angles, but the direct cost-
benefit ratio receives most attention : the total invest¬

ment expenditure is compared with the increase in
farm income in the area concerned. The project's
direct impact on agricultural income in the area is
shown by the difference between the post-irrigation
increase in the gross product of crop and livestock
production, and the rise in current costs. Other
direct effects are considered, e.g. the impact on
employment, the balance of payments, and tax
revenue.

Certain indirect effects may also be traced: the
increase in farmers' income leads to a higher demand
for the means of production and for consumer goods;
the satisfaction of these needs creates new activities

and additional income for the other economic

sectors. There has so far been little mention of the

social implications (effects on the population's way
of life and vocational training, and on the environ¬
ment) which are very hard to measure, although
they are of mounting importance.

The studies reveal a wide disparity between the
return on the various projects. In Turkey, for
instance, some projects give a return of less than 1,
indicating a loss, whereas others show a return of
over 3. These studies, imperfect as they may be,
do yield a rough calculation of the overall rate of
return. They call for more intensive analysis, to
permit a more accurate diagnosis of the reasons for
success or failure.

The criteria considered are highly sensitive, espe¬
cially to deviations from the income and expenditure
forecasts used for feasibility studies. If the project
takes longer to execute than was planned, i.e. if
earnings fall short of the forecasts, or costs are higher,
the cost-benefit ration may be seriously compromised.

From the general standpoint of the national eco¬
nomy, irrigation has made a substantial contribution
to the growth target in agricultural production.
This is confirmed by the fact, that the countries where
irrigation is least practised (Portugal and Yugo¬
slavia) are the ones where agricultural production has
expanded least. The rise in output has been much
more considerable for fruit (increase of 70 per cent in

average annual production between 1957-60 and
1965-68 for apples, pears, peaches, table grapes and
citrus fruits combined), and for some vegetables
and industrial crops (sugar beet and cotton), than
for livestock products. Irrigation has permitted
greater diversification of crops, but the problem of
intensified livestock production on irrigated land
still awaits solution. This will demand a sustained
effort on various fronts.

The quantitative increase in irrigated agricultural
production was to be used for two purposes : to
satisfy the anticipated increase in demand on the
home market, and to secure an improvement in I he
trade balance; which of these targets comes first
will depend on the branch of production concerned.
The improvement in the trade balance was expected
to rcsull both from the drop in imports following
the development of certain irrigated products which
have traditionally been in short supply in the South-
em European countries (e.g. livestock products
and related commodities, and sugar), and from the
rise in exports of other products considered to have
good prospects on foreign markets (e.g. fruit, vege¬
tables and cotton).

At the same time, irrigation should allow some
diversification of agricultural exports, which repre¬
sent a large proportion of the total exports from
Southern European conn I ries, and thus render the
trade balance less vulnerable to any slumps which
may afflict specific markets.

How far have these objectives been attained ?
The picture is not entirely rosy. Very interesting
results have, indeed, been achieved as regards fruit
and vegetable exports, which vary in importance
according to the country and the kinds of produce
concerned. There has, for example, been a substan¬
tial rise in apple exports from France, and in exports
of peaches and citrus fruits from Greece. In cer¬
tain cases, however, considerable efforts are still

required : the targets adopted for fruit and vegetable
exports in some development plans have not been
attained; worse still, surpluses have arisen for cer¬
tain kinds of fruit; apart from the financial aspect,
these have psychological consequences which are
still making themselves felt. To exploit the poten¬
tial demand still existing in this sector, and thus
justify the development of irrigated fruit and vege¬
table crops on general economic grounds, a proper
policy of planning production to match demand will
be necessary.

Such a policy presupposes, in the first place, an
accurate knowledge of the production apparatus, i.e.
of the fruit-growing area and its medium-term
development, which is very imperfectly understood
in the countries concerned. A policy of moderni¬
sation of the marketing and transport mechanisms
is also required. Lastly, to avoid any aggravation
of competition in the Mediterranean region, genuine
co-operation should be introduced in the fruit sector,

involving at the very least regular comparisons of
production targets.
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Spa/V. ; irrigation involves solving the problems of regulating water courses and soil drainage

Future Planning of Irrigation
Programmes

The OECD study concludes with the general
observation that irrigation programmes are increas¬
ingly becoming integrated with plans for water manage-
ment. This involves solving the problems of
regulating water courses and drainage of soils,
while at the same time satisfying as far as possible
the constantly growing demand for water for human
consumption, agricultural uses and industrial pur¬
poses. Some competition is arising between these
needs, especially in the most arid countries. Nation¬
al agencies to take stock of water resources and
coordinate their use are becoming more and more
essential and have already been set up in certain
countries.

Irrigation provides a stimulus to regional develop¬
ment, especially where multi-purpose projects are
introduced. This implies that all the problems rais¬
ed by irrigation should be considered in the context
of a regional development programme, to ensure co¬
ordination with measures taken in other economic

sectors.

Irrigation, in fact, must increasingly be regarded
as a factor of production, like mechanisation or the
use of fertilisers. In all countries, the forecasts

available point to a further expansion of the irri¬
gated areas.

OECD claims that the economic approach gra¬

dually being adopted to programmes for develop

ment through irrigation should be pursued and
extended, especially in the following fields:

collection and periodic updating of statistical
information on irrigated branches of production;

deciding the choices to be made, for budget pur¬
poses, between the completion of current program¬
mes and the introduction of new programmes;

selection of projects with greater regard for socio¬
economic criteria;

orientation of irrigated crop patterns in accor¬
dance with the general targets of development plans,
having regard to the potentialities of the farms,
areas, and regions concerned.

Nor should the human factors essential to the

success of any irrigation programme be overlooked,
especially to prepare the farmers for the advent of
irrigation.

The problems encountered by the Mediterranean
countries in the implementation of their irrigation
policies have much in common. It would appear
that international co-operation might make an effec¬
tive contribution to the solution of these problems.
To this end, OECD is organising a Seminar in Athens
this October, with the following aims in view:
e to facilitate exchanges of views and experience
concerning an effective irrigation policy;

to further the application of economic evaluation
methods for irrigation projects;

to study the possibility of initiating concerted
action by the Mediterranean countries, for the period¬
ic review of the problems involved in the develop¬
ment of irrigated areas and crops.
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NEW OECD PUBLICATIONS

" OECD Economic Surveys " 1970-1971 series

AUSTRIA (August 1971, 58 pages)
BLEU (June 1971, 74 pages)
ITALY (July 1971,76 pages)
DENMARK (July 1971, 60 pages)
GERMANY (June 1971, 70 pages)

Each booklet . . £ 0.27 8 0.80 F 3,60 Sw.fr. 3,00
Subscription to 1970-1971 series being published : 	
£4.10 $ 11.80 F 54,00 Sw.fr. 43,20 DM35.70

DM 2.80

3/STATISTI-

(June 1971),

OECD FINANCIAL STATISTICS, N
QUES FINANCIÈRES DE L'OCDE

458 pages, bilingual

Subscription (2 numbers, plus updating leaflets)	
£ 9.00 $ 26.00 F 120,00 Sw.fr. 98,00 DM 80.00

FINANCIAL GUARANTEES REQUIRED FROM LIFE

ASSURANCE CONCERNS (August 1971)

96 pages ... £1.05 $ 3.00 F 14,00 Sw.fr. 12,50 DM9.80

" Development Centre Studies "

EMPLOYMENT SERIES, N° 2 : EMPLOYMENT AND

OUTPUT. A Methodology applied to Peru and Guatemala,
by E. Thorbecke and A. Stoutjesdijk (August 1971)

216pages.. £ 7 .50 $4.50 F 20,00 Sw.fr. 17,50 DM13.60

" Technical Papers

AID TYING AND EXPORT OF NITROGENOUS

FERTILISERS FROM THE PERSIAN GULF, by
F. Kahnert, with the assistance of D. Germidis and

H. Stier (July 1971)

A study of the benefits that are expected to accrue to consumers
and to fertiliser producers in the Persian Gulf as a result of untying
aid funds.

86 pages 	 £ 0.70 8 2.00 F 9,00 Sw.fr. 8,00 DM 6.30

SCIENCE, GROWTH AND SOCIETY. A New Per¬

spective (August 1971)

Report by a group of prominent personalities under the chairmanship
of Dean Harvey Brooks of Harvard University. Recommends a
much closer integration of science policy with economic and social
policy.

11 4 pages 	 & 0.77 $2.25 F 10,00 Sw.fr. 9,00 DM7.00

LIAISON BULLETIN BETWEEN DEVELOPMENT

RESEARCH AND TRAINING INSTITUTES, N° 1 -

1971 (July 1971)

148 pages 	 £ 0.50 $ 1.50 F 6,50 Sw.fr. 6,00 DM 4.60

OECD AGRICULTURAL REVIEW, N° 2 - 1971 (July
1971)

32 pages 	 £ 0.27 $ 0.75 F 3,50 Sw.fr. 3,00 DM 2.50
Subscription ... £ 0.87 $ 2.50 F 11,00 Sw.fr. 10,00 DM 7.70

USE OF CEREALS IN ANIMAL FEEDING (June 1971)

84 pages 	 £ 0.55 $1.50 F 7,00 Sw.fr. 6,00 DM 4.90

THE INDUSTRIAL POLICIES OF 14 MEMBER

COUNTRIES (August 1971)

398 pages.. £2.00 $5.75 F 26,00 Sw.fr. 22,00 DM17.50

THE TEXTILE INDUSTRY IN OECD COUNTRIES,
1969-1970/L'INDUSTRIE TEXTILE DANS LES PAYS

DE L'OCDE (August 1971)
188 pages, bilingual ... . £1.37 $4.00 F 18,00 Sw.fr. 1600
DM 12.50

MARITIME TRANSPORT 1970 AND A REVIEW OF

THE "60"s (July 1971)

144 pages.. £1.22 8 3.50 F 16,00 Sw.fr. 14,00 DM11.00

" OECD Informatics Studies "

I. COMPUTERISED DATA BANKS IN PUBLIC

ADMINISTRATION, by U. Thomas (July 1971)
70 pages 	 £ 0.77 8 2.25 F 10,00 Sw.fr. 9 00 DM 7.00

"CERI" : COMPUTER SCIENCES IN SECONDARY

EDUCATION (July 1971)

242 pages.. £1.90 $5.50 F 25,00 Sw.fr. 21 ,50 DM17.00

"CERI" : EDUCATIONAL TECHNOLOGY. The Design
and Implementation of Learning Systems (July 1971)
88 pages.... £0.92 s 2.75 F 12,00 Sw.fr. 10.50 DM8.40

" Innovation in Higher Education " series

TECHNICAL EDUCATION IN THE UNITED KING¬

DOM, by T. Burgess and J. Pratt (June 1971)
One of a number of case-studies concerning problems of innovation
in higher education in Member countries.

146 pages ..£ 1.50 s 4.50 F 20,00 Sw.fr. 17,50 DM13.60

EDUCATIONAL POLICIES FOR THE 1970's. General

Report. Conference on Policies for Educational Growth,
Paris, 3rd-5th June, 1970 (August 1971)
The purpose of the Conference was to assess the nature and conse¬

quences of the expansion of education in OECD countries during
the last 10-15 years and to foresee the main policy problems arising
from continued educational growth in the future.

158 pages.. £1.45 $4.25 F 19,00 Sw.fr. 16.50 DM13.00

MATCHING EMPLOYMENT OPPORTUNITIES

AND EXPECTATIONS : A PROGRAMME

OF ACTION FOR CEYLON

The report, which is relevant to the problems of
other developing countries in Asia, analyses and
assesses the unemployment problem of Ceylon,
drawing particular attention to the very large number
of unemployed people who have had several years
of secondary education. It suggests fundamental
reforms in various fields to correct this situation,
examining such issues as land reform, educational

reform, incomes policy, technology, population policy
and balance of payments policy.

Expected publication date : November 1971.

Two volumes : 240 pages and 260 pages. Each volume sold
separately : Sw.fr. 30,00 £ 3.00 $ 7.50.

Available through all major booksellers or directly from :
ILO PUBLICATIONS International Labour Office CH 1211 GENEVA 22

42



WHERE TO OBTAIN OECD PUBLICATIONS

ARGENTINA

Libreria de las Naciones

Alsina 500, Buenos Aires.

AUSTRALIA

B.C.N. Agencies Pty., Ltd.,
178 Collins Street,

Melbourne, 3000.

AUSTRIA

Gerold & Co., Graben 31, Wien 1.
Vertreter :

Buchhandlung Jos. A. Kienreich,
Sackstrasse 6, Graz.

BELGIUM

Librairie des Sciences,
76-78 Coudenberg, B 1000 Bruxelles 1.

BRAZIL

Mestre Jou S.A.,

Rua Guaipâ 518, Sao Paulo 10.
Rua Sei.ador Dantas 19 s/205-6
Rio de Janeiro - GB.

CANADA

Information Canada,
Ottawa.

DENMARK

Munksgaard Boghandel, Ltd.,
Nôrregade 6, Kôbenhavn K.

FINLAND

Akateeminen Kirjakauppa,
Keskuskatu 2, Helsinki.

FORMOSA

Books and Scientific Supplies Services,
Ltd., P.O.B. 83, Taipei, Taiwan.

FRANCE

OECD Publications Office,

2 rue André- Pascal, F 75 Paris 16e.
Principaux sous-dépositaires :
75-Paris : Presses Universitaires de France,

49 bd Saint-Michel, 5e.

Sciences Politiques (Lib.),
30 rue Saint-Guillaume, T'.
13-Aix-en-Provence : Librairie de

l'Université.

38-Grenoble : Arthaud.

67-Strasbourg : Berger-Levrault.
31 -Toulouse : Librairie Privât.

GERMANY

Deutscher Bundes-Verlag, GmbH.,
Postfach 9380, 53 Bonn.
Vertreter : Berlin 62 : Elwert & Meurer.

Hamburg : Reuter-Klôckner ;

und in den massgebenden Buchhandlungen
Deutschlands.

GREECE

Librairie Kauffmann,
28 rue du Stade, Athens 132.

Librairie Internationale Jean Mihalopoulos
&Fils

75 rue Hermou, B.P. 73, Thessaloniki.

ICELAND

Snasbjôrn Jônsson & Co., h.
Hafnarstr_eti 9,
P.O. Box 1131 - Reykjavik.

f.,

INDIA

Oxford Book and Stationery Co. :
Scindia House, New Delhi 1 .

17 Park Street, Calcutta.

IRELAND

Eason & Son, P.O.B. 42,

40-41 Lower O'Connell Street, Dublin 1.

ISRAEL

Emanuel Brown :

Jerusalem, 9, Shlomzion Hamalka Street,
Tel-Aviv, 35 Alienby Road, and 48
Nahlath Benjamin St.

ITALY

Rapprensentanza esclusiva
Libreria Commissionaria Sansoni,

Via Lamarmora 45, 50 121 Firenze.

Sub-depositari :
Herder Editrice e Libreria,
Piazza Montecitorio 121,
00 185 Roma.

Libreria Rizz^li

Largo Chigi, 15
00 187 Roma.

Libreria Hoepli
Via H epli 5, 20 121 Milano.
Libreria Lattes

Via Garibaldi 3, 10 122 Torino.
La difTusione délie edizioni OECD è

inoltre assicurata dalle migliori librerie
nelle città più important!.

JAPAN

Maruzen Company Ltd.,
6 Tori-Nichome Nihonbashi, Tokyo 103,

P.O.B. 5050, Tokyo International 100-31.

LEBANON

Redico, Immeuble Edison,
Rue Bliss, B.P. 5641,
Beyrouth.

MALTA

Labour Book Shop,
Workers' Memorial Building.
Old Bakery Street, Valetta.

THF NETHERLANDS

W.P. Van Stockum,
Buitenhcf 36, Den Haag.

NEW ZEALAND

Wellington, Government Printing Office,
Mulgrave Street (Private Bag), and
Government Bookshops at
Auckland (P.O.B. 5344).
Christchurch (P.O.B. 1721).
Hamilton (P.O.B. 857).
Dunedin (P.O.B. 1 104).

NORWAY

Johan Grundt Tanums Bokhandel,

Karl Johansgate 41/43, Oslo 1.

PAKISTAN

Mirza Book Agency,
65 Shahrah Quaid-E-Azam, Lahore 3.

PORTUGAL

Livraria Portugal,
Rua do Carmo 70, Lisboa.

SPAIN

Mundi Prensa, Castellô 37, Madrid 1.
Libreria Bastinos de José Bosch, Pelayo 52,
Barcelona 1.

SWEDEN

Fritzes, Kungl. Hovbokhandel,
Fredsgatan 2, Stockholm 16.

SWITZERLAND

Librairie Payot,
6 rue Grenus, 1211 Genève 11
et à Lausanne, Neuchatel, Vevey,
Montreux, Berne, Bale et Zurich.

TURKEY

Librairie Hachette,
469 Istiklal Caddesi, Beyoglu, Istanbul,
and 12 Ziya Gôkalp Caddesi, Ankara.

UNITED KINGDOM and

CROWN COLONIES

H. M. Stationery Office
P.O. Box 569, London S.E.I.
Branches at : Edinburgh, Birmingham,

Bristol, Manchester, Cardiff, Belfast.

UNITED STATES

OECD PUBLICATIONS CENTER,

Suite 1207,
1750 Pennsylvania Ave, N.W.,
Washington., d.c. 20 006.

VENEZUELA

Libreria del Este,

Avda F. Miranda 52, Edificio Galipan,
Caracas.

YUGOSLAVIA

Jugoslovenska Knjiga, Terazije 27,
P.O.B. 36, Beograd.

Orders and inquiries from countries where Sales Agents have not yet been appointed should be sent to OECD Publications Office,
2 rue André-Pascal, F 75 Paris 16e.

Director : Maurice Jacomet Printed in France - Imprimerie Blanchard. 6. Avenue Descartes - 92-Le Plessis-Robinson
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