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SHORT-TERM

FORECASTING:
raw material of economic policy making

For economic policy measures to be well directed and timely in their effects, they must
be based on a careful and accurate assessment of the country's short-term prospects.

The preparation of short-term economic forecasts has become an important part of econ¬
omic policy, and in a number of countries in recent years there has been considerable
development and improvement in the methods and techniques used.
Not all the governments which engage in forecasting publish the results. Still fewer have

made public detailed accounts of the methods they use. OECD's Economic Policy Commit¬
tee thought that such accounts would be useful; in a volume to appear shortly, entitled
" Techniques of Economic Forecasting ", the Governments of Canada, France, the Nether¬
lands, Sweden, the United Kingdom and the United States explain how they carry out their

forecasting. An introduction by Mr. C. W. McMahon of Magdalen College, Oxford, com¬

pares the approaches and draws some conclusions. The book is intended both for the pro¬
fessional forecaster and for the non-professional who wants to know something about the

possibilities and limitations of forecasting.

Critics of economic forecasting have sometimes

called it an exercise in quantifying the unquan-
tifiable. Indeed, the difficulties involved in

evaluating economic trends are not to be underest¬
imated. Some economic variables fluctuate widely over

the course of a business cycle. Canadian forecasters,

for example, have found that profits may swing by as
much as 30 per cent from peak to trough and imports
by 25 per cent. For a country which depends greatly
on foreign trade, predicting developments in the nations
with which it has trading relations is of crucial import¬
ance. Moreover, some events a bad winter, for

example are inherently unforeseeable.
Nevertheless, forecasters have been making progress

in the development of their science, and the area of
uncertainty is being reduced.

More Statistics

The range of statistics on which forecasters may
draw has been vastly enlarged in the years since the

war. Not only are there data available on a greater

number of variables, but collection is more frequent

and refinements such as seasonal adjustment of quart¬

erly data are more wide-spread.

Since the policy maker's picture of " today " is in
fact based on statistics from " yesterday ", it is very

important to the forecaster that the time-lag between
an event and the availability of statistics decribing it be

as short as possible. Here too there has been progress.
In the United States, quarterly data for all the main

components of national income and expenditure are
available (at least in preliminary form) within six weeks
after the end of the period covered. In Sweden a

quarterly survey of business trends in 17 sectors is
published two weeks after the questionnaires have been
collected.

The Survey as a Symptom

The trends shown by such statistics can be extra¬

polated into the future. But quantitative forecasting
today goes far beyond the simple projection of past
trends. Forecasters have carefully studied the various



economic variables and the relationships between them.
These interrelations from the past can be used to illumi¬

nate the future. As an example, in almost all the

countries, personal consumption can be related (some¬
times in a complex way) to disposable income.

In many cases the relationships observed have been
causal, and insofar as this is so, the forecasters can be

said to have contributed to an understanding of how
their economies work.

But many of the interrelations that have proved
useful in forecasting are not causal in nature; much of

forecasting today is based on " symptomatic " or
" barometric " data, a great range of which has been
collected in recent years. This " symptomatic " data
is of two sorts - - the survey of anticipations and so-
called " pre-flow " data. The anticipations survey
is intended to sound out people's own expectations of
what will happen. Governments now take sample
surveys (or use those of private institutions) to find out
what businessmen expect to invest, what consumers
expect to spend.

Some of these surveys are very sophisticated. Busi¬
nessmen in France, for example, are asked not only
how much they expect to invest in a given period but
also how much they plan to invest with a particular
degree of certainty, what circumstances might lead them
to invest more, and how much more. As a result of

this survey, forecasters are not left with a simple figure
for future investment based strictly on businessmen's
expectations. They are also given the means for
adjusting the figure to coincide with other elements in

the forecast or to take account of changed circumstances.

In the US businessmen are asked not only how
much they plan to invest but also what they expect in
the way of sales. The sales expectations figures seem
to have no predictive value in themselves, but they are
used to adjust the investment expectations : by ana¬
lysing statistics going back to 1948, the forecasters have

found that for each one per cent that actual sales
exceed businessmen's expectations, actual investment

has exceeded anticipated investment by 1.1 per cent
(on the average). Knowing this, the forecaster can
replace the manufacturers' sales forecasts with his

own and adjust the investment figure accordingly.
In some countries consumers are asked what they

intend to spend on cars and other consumer durables

in the near future. In France, a sample of 8,000 fami¬

lies are also asked about their plans for buying clothing
and footwear, and their expectations as to income.

" Pre-flow " data are the orders, contracts and

commitments that precede the actual flow of goods and
services. Housing starts, for example, are used to
give an indication of how much construction will be

completed in a future period. A wide variety of such
data has been developed. In the United Kingdom,
for example, the Government makes use of figures

collected by the Royal Institute of British Architects

showing the amount of work on architects' drawing
boards.

Inevitably some of the statistics collected have

proved to be of little value in forecasting. Housing
vacancy rates, compiled in the US since the mid-1950s,

have not been of much help in forecasting the demand
for new housing. Similarly, statistics on mortgage
applications have been a rather erratic gauge of the
housing market.

Forecasters also make use of qualitative information.

Talking to union leaders and industrialists will give
them some idea ofwhat wage increases are to be expected.
In the US, since housing activity for the nation as a
whole is the sum of so many diverse local markets, the
forecasters attach considerable importance to the views
of industry specialists.

An Economy in 60 Equations

Some of the countries have developed a series of
equations which, with the help of high-speed computers,
can be solved to yield a picture of the economy as a
whole or of some sectors. This " econometric model "

may be used as the primary tool of forecasting, as in
the case of the Netherlands, or as a cross-check on
more eclectic methods to ensure that the various ele¬

ments in the forecast are consistent one with another.

They are also used to test the accuracy of the fore¬
cast against the economy's actual performance. Such
models have been greatly refined within the last few

years. The first model constructed in Canada (in 1947)
consisted of only 11 equations; the one presently in
use comprises 60, and work is going on to improve it
further. (The current model has been found to over¬

state price changes.)
In the Netherlands, where econometric models have

been constructed since 1936, recent models have been

more dynamic than earlier ones and have incorporated
non-linear relationships. Testing has shown that there

is less discrepancy between forecast and actuality than
there used to be. (See diagram.)

Other countries too can point to progress in the
accuracy of their forecasts. The average error in US

forecasts in the past two years has been about $ 3 billion
for one quarter ahead. US forecasters note that

" This may not appear as a dramatic improvement over

a naive trend forecast, which in the post-Korean period
would have displayed an average error of a little less
than one per cent of GNP or about $ 5 billion at current

levels. On the other hand, the one-quarter forecast
looks rather good when it is recognised that the first

historical estimate by the Department of Commerce
after the end of the quarter still shows an average error
of about $ 2 billion when compared with the quarterly
changes ultimately shown by revised data. "



THE DISCREPANCY

BETWEEN FORECAST(F)
AND ACTUAL (R)

CHANGES IN ECONOMIC

ACTIVITY. THE

NETHERLANDS,

1954 AND 1961.
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The points represent the various elements of the fore¬
cast. The diagonal line represents complete equality

between the forecast and what actually happened. Thus

the distance of the points from the diagonal line represents

the discrepancy between forecast and actuality. It can
be seen that the cluster around the diagonal line was
closer in 1961 than in 1954.

The Knottiest Problems

Despite the improvements, forecasters are by no

means complacent. Enormous problems still face
them, not the least of which are the difficulties involved

in testing the accuracy of their predictions. Since the

purpose of official forecasts is not so much to predict

the future as to guide policy, it is quite likely that by
the time the moment for testing comes, the policies

assumed by the forecast to be constant will have changed.

In such a case the falsification of the forecast provides

its very raison d'être. Even without a change of policy,
testing is difficult. A forecast can be right for the

" wrong " reasons; that is, there may be compensating
errors.

Most countries appear to be reasonably satisfied with

their ability to foresee increases in wage rates and prices,

the trend rate of productivity growth, and, somewhat

less confidently, public expenditures and imports. But

forecasts of stock building, an important part, quanti

tatively, of any forecast, leave much to be desired. To

begin with, statistics about past developments are weak.

Moreover, no completely satisfactory relationships
with other variables have yet been found. It seems

clear that stock building must be explained in terms of

ratios between stocks and sales, but to date the precise
way to use such ratios has not been found.

Concludes Mr. McMahon : " Most forecasters

would probably agree that the most difficult and import¬
ant part of their job is not estimating by means of estab¬

lished relationships what is going to happen tomorrow,

but really understanding where the economy is and
what is happening in it today. This is a matter of how

good the figures actually are, what meaning can be

given to them, how likely they are to be revised, how

they may best be reconciled when they yield conflicting
implications and so on. Thus the most important
source of further improvements in the countries con¬

cerned is probably the improvement and development
ot statistics. "



A NEW APPROACH IN ANALYSING

THE IMPACT OF AID

TECHNICAL

ASSISTANCE
AND

THE ECONOMIC

DEVELOPMENT

OF GREECE

The present article summarises the result of an
OECD enquiry into the efficacy of foreign technical
assistance in helping Greek development (1). This
study was prepared with the intention of being a
prototype for future country reviews. Technical
assistance from bilateral donors and international

organisations is now running at the rate of $ 1 billion
a year for developing countries as a whole, and many
governments and international agencies have become
interested in measuring its impact. The Greek
study was the first systematic attempt to do this.
The Development Centre of OECD is now conducting
a study on these lines for several non-Member
countries, the OECD Development Department
intends to do something similar for other Southern
European countries and the United Nations intends
to review its programmes in five countries in similar
fashion.

Greece gets less then $ 2 million a year in technical
assistance, mainly from Germany, the UN agencies,
and OECD. This is a modest effort by comparison
with some other parts of the world. In some Afri¬
can countries, technical assistance is massive. In

Tanganyika, for instance, 94 per cent of high level
manpower is non-African, and yet even so the high-
level manpower is only 0.1 per cent of the labour
force. In Greece the situation is quite diflerenl.
Eligh-level manpower is 2.8 per cent of the labour
force and only a tiny fraction - - 0.5 per cent -
consists of foreigners. Elowever, as far as training
is concerned, Greece is much more dependent on the
otitside world then one would expect from its general
level of development. More than a quarter of
Greeks getting higher education are studying abroad.
This is a higher proportion than in any country
outside Africa except Iran.

In some fields therefore foreign skills and training
are marginal in Greece, in others they are very
important. One can only judge their impact by
looking at the whole manpower and education
picture in Greece, both domestic and foreign. This
macro-economic manpower approach is a new one
in technical assistance evaluation, which has hitherto

been done on a more subjective basis by looking at
isolated projects or studying an individual donor
country's aid programme. This new aggregative
approach to technical assistance analysis was greatly
facilitated by the existence of a detailed plan for
Greek education needs in relation to economic growth,
which had been prepared with help from OECD.

Technical assistance is of two main types first,
it can help plug gaps in a country's skills by supplying
experts; secondly, it can help to train people in new
skills and build up local training institutions. The
first type of help meets pressing short-term needs,
the second kind of help is the only sound way of
helping in the long term. In Greece technical

by Angus MADDISON

OECD Development Centre

(1) Technical Assistance and the Economic Development of
Greece, by Angus Maddison, Alexander Slavrianopoulos and
Benjamin Higgins, to be published by the OECD Develop¬
ment Centre during 1965.



Students of the American School of Agriculture in Salonika.

assistance has been successful in the first respect,
but has had only a partial success in the second.

Technical assistance is not costless. Greece has

itself contributed financially to UN and OECD pro¬
grammes, and pays a 15 per cent partnership contri¬
bution to German bilateral assistance. It pays local
expenses to experts and travel for students. Even
more important is the manpower cost to Greece in
absorbing foreign experts who may need to be
briefed by many senior officials or ministers, and
whose missions require organisation by scarce Greek
managerial talent. Similarly, study abroad takes
officials from many key jobs and is sometimes
followed by emigration so that the ultimate benefit
may be derived by the country providing scholar¬
ships. For this reason, the efficient use of technical
assistance is just as important to recipient as to
donor countries.

THE NATURE OF THE

GREEK ECONOMY

Greece may be regarded as a country on the
threshold of economic development. On almost any

of the usual criteria, Greece is on the borderline

between the underdeveloped and the more advanced
countries, but, on balance, still belongs in the former
category. Greece is not desperately poor. The
health of its people is good with life expectation of
66 years compared with 70 in the USA, 50 in Brazil
or 27 in Mali. It has one doctor for every 800 inhabi¬
tants compared with one in 1,000 in France, one in
5,000 in India, and one in 77,000 in Mali. Nutrition
is reasonable at 2,900 calories per person a day.
Primary education is available to all and illiteracy is
only 18 per cent of the population aged 10 or more.
Total output grew at 6.2 per cent a year from 1951
to 1961 and output per employed person at 5.1 per
cent in both cases faster than any OECD country,
except Germany and Japan. Greece has also had
relative price stability since 1953.

On the other hand, real GNP per head is only a
third of that in Germany and half of that in Italy,
and the growth rate contains a large element of
recovery, as pre-war GNP per head was only restored
in 1956. Half of the labour force is still in agri¬
culture, and natural resources are negligible. Unem¬
ployment is 6.5 per cent of the labour force, and
there is large scale seasonal unemployment in agri-



culture. Regional differentials in productivity and
per capita income are dramatic. The leading region
is central Greece and Euboea, with Athens as its
centre, and the lagging region consists of the rest of
the country. Per capita income in the leading
region is a third above the national average, and
everywhere else it is lower. In Epirus it is only
half the national average. Commodity exports are
largely agricultural, and are stagnating through
inelastic demand and falling prices, and Greece has
to meet the challenge of joining the Common Market
and eliminate its rather high tariffs over the next
twenty years. Exports cover only 40 per cent of
imports. A favourable balance on invisibles meets
a good part of the trade deficit, because of large
earnings from shipping, tourism and emigrant remit¬
tances, but a sound long-term position will require
a big expansion of manufactured exports which are
now only 9 per cent of the total.

Thus Greece has major problems of industrialisa¬
tion and export promotion, and the Greek Govern¬
ment has heavy responsibilities for spreading modern
technology. In this it is faced with major problems.

A major obstacle to the absorption of modern
technology is the small scale of enterprise in both
agriculture and industry. Successive land reform
measures have practically abolished large scale land
ownership. The average area per family farm is
about 8 acres, but the average farm is split into
6.5 plots. Farm fragmentation is worse in Greece
than any other European country. The majority
of the labour force in manufacturing is employed
in low-productivity small-scale plants. Here again
the size of enterprises is smaller in Greece than in
most countries. Only 27 per cent of Greek manu¬
facturing employment is in firms with more than
50 employees, whereas in Brazil the proportion is
66 per cent, and even in Japan it is about half.
Furthermore the size of the domestic market is an

obstacle to Greek industrialisation as it is a country

of only 8.5 million people with rather poor transport
facilities and low incomes.

The effort of Greece to achieve self-sustaining
growth by mobilising its own resources has been
highly successful when measured in an aggregative
financial sense. In 1949, foreign grants were as
high as 23 per cent of GNP, i.e., they covered most
of investment and government current expenditure.
Between 1949 and 1962 Greece received a net inflow

of foreign capital (mostly US aid) of $ 1,785 million,
and military aid of $ 970 million. However, by
1956-62 foreign grants represented only 1.2 per cent
of GNP. Greek gross domestic savings rose from
7 per cent of GNP in 1949 to 18 per cent in 1962,
and total tax revenues rose to 20 per cent of GNP
in 1958-62. In this respect Greece is a model of
what can be done for an economy by giving it enough
aid to provide a " big push ", and then withdrawing
when the economy has acquired its own momentum.

THE CREATION OF NEW SKILLS

BY FORMAL EDUCATION AND

ON - THE - JOB TRAINING

We have suggested that the key role of technical
assistance is to help build up local training institu¬
tions. But where does the priority lie ? It lies in
bigger and better facilities for training skilled workers
and middle-level personnel and in improvements in
the quality of higher education.

Greek primary education has been compulsory
from the age of 6-11 inclusive and enrolment of this
age group is virtually complete. About 90 per cent
of children stay the full six years, and the Govern¬
ment have recently extended the compulsory phase
to 9 years. In this respect, the Greek situation is
very much better than most developing countries,
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even those which have similar overall levels of income

such as Mexico or Brazil, where less than a fifth of

children complete primary school. This is not a
sector where foreign technical assistance has a
significant role to play.

About 20 per cent of Greek children aged 10-19
attend secondary schools, which is quite a respectable
figure. The syllabus in secondary schools has been
changed to give students more option of studying
scientific and technical subjects. OECD technical
assistance has helped here with the training of
physics teachers, and translations of textbooks in
mathematics and physics, which is the most appro¬
priate form of aid for general secondary education.

In terminal secondary education, the position is
unsatisfactory. Most technical schools in Greece
have part-time teachers and pupils, and instruction
is largely theoretical due to lack of workshop facilities.
There are only 500 trained vocational teachers in
Greece, and the estimated need is for 2,000. At the
moment they are being produced at the rate of
100 a year. " The US, OECD and the UN Special
Fund have all provided aid to Greek vocational
training. It was as a result of OECD recommenda¬
tions that a Vocational and Technical Teacher

Institute was created in 1959. The US and OECD

have been helping this for several years, and the
UN Special Fund is helping to finance a new building
and workshops for the Institute. German technical
assistance has financed the training of about 400
middle level technicians in Germany for periods up
to 2 years and intends to finance practical training
schools in Greece.

All of this effort has been in the right direction,
but the biggest lack has been in in-service training.
Greek industrialists and trade unionists have not

pushed this type of training which is often the most
useful and cheapest way of producing skilled workers.
Here of course the responsibility for action is largely
one for the Greek authorities and they might well
consider instituting financial incentives for industrial
training or penalties for non-training such as the
payroll tax and rebate system operated in Brazil
to finance apprentice training. They could also
make the availability of official credit conditional
on appropriate in-service training arrangements.
Within the government service itself there is need
l'or a good deal more of in-service training, and
OECD has helped to finance a new scheme for such
training.

Agricultural education is also defective in Greece,
consisting of ten practical farm schools giving courses
of a year or two years, youth clubs, and regional
centres with short courses of specialised training.
Extension officers are an integral part of rural edu¬
cation, but 180 of the 500 posts in the extension
services are vacant. Professor Arthur Lewis has

suggested that developing countries should have
1 extension worker for every 1,000 persons working
in agriculture. On this basis there should be 1,700
extension workers in agriculture instead of 320.

Greece has more doctors per head of population
then the UK, but it has less then 1 nurse per doctor,
whereas the UK has 5 ! Here again we see the
typical shortage of middle-level manpower which
plagues all developing countries - - largely because

the social hierarchy is an extreme of rich and poor
so that few people aspire to middle-level jobs. The
World Health Organisation provided ten scholar¬
ships in 1956 to try to train people to set up a
post-basic training school for nurses, but this was
not followed up.

In higher education, Greece provides training for
about 3.3 per cent of the age group 20-24. This is
a reasonable enough figure for a country at this
income level, but the main problem is that Greek
higher education is of poor quality in several faculties,
whilst in fields important for economic growth its
capacity is limited. Only 20 per cent of Greek
university students are studying scientific and tech¬
nical subjects. Teaching salaries for professors are
low, and many junior faculty members have no
fixed income, so that university teaching is a part-
time occupation. This sort of picture resembles
that in many Latin American countries, but in
Greece the ratio of students to faculty is 30 : 1 whereas
in Mexico it is 8 : 1 and Brazil 4:1. Greek higher
education is, therefore, in a worse state than that of
practically any other country. It is worse than that
of Latin America, and qualitatively much worse
than that of many of the new African countries.

Unfortunately technical assistance has done very
little to remedy this situation. One reason for this
is that visiting professors do not usually speak Greek,
and the knowledge of foreign languages by Greek
students is rather poor. Foreign donors of aid have,
therefore, reacted in the way which was easiest for
them - - they have provided scholarships for study
abroad rather than helping higher education in
Greece. In 1963, bilateral governmental programmes
of OECD countries provided about 750 scholarships
for study abroad of which about half were for higher
academic education. On top of this there were
private foreign scholarships and those of multilateral
agencies.

For the past few years there have been 9,000
Greeks studying abroad as compared with about
25,000 at home. This foreign study has advantages
for Greece in view of the deficiencies of her own

universities. Two-thirds of those studying abroad
are scientists and engineers and 10 per cent of them
are post-graduate students who are acquiring skills
of great value at rather a small financial cost to
Greece. However, many of these students do not
return to Greece. They take root in their country
of study, and those of them who are potential uni¬
versity teachers naturally prefer to leach abroad
rather than work in Greek conditions. Further¬

more, the poor organisation of the Greek public
service means that government jobs are unattractive
from both a financial and a career viewpoint.

It is clear therefore that the Greek Government

must make a major effort to change this situation
and improve the quality of higher education. It is
also clear that technical assistance donors should

put less emphasis on helping Greeks to study abroad
and try to do more to help training in Greece itself.

A major recommendation of the technical assis¬
tance review was therefore that the Greek authorities

should create a new university which should try to
establish completely new standards in Greece. It
should have a full time teaching staff and should



be devoted entirely to scientific and technical fields
and to economics where Greek education is weakest.

It was not, of course, suggested that existing institu¬
tions be ignored, but the new institution should aim
to act as a catalyst which would bring the other two
universities to compete and raise their standards.
International support for such an institution is vital,
firstly because it would be a guarantee to the expat¬
riate Greeks who need to be attracted back as

teachers that the standards were really intended to
be of high quality, secondly because Greece will need
foreign technical help to build such an institution.
The Greek authorities have in fact decided to proceed
on these lines. A detailed project for the university
has been prepared and an act of parliament has
brought it into existence. It has also been suggested
that the post-graduate school of the university should
aim to be international, with students from outside

Greece, and with post-graduate teaching in English
or French. This would, of course, enable the univer¬
sity to absorb visiting professors much more easily
than existing; Greek institutions.

THE APPROACH OF DIFFERENT

DONORS OF TECHNICAL ASSISTANCE

The review of Greece provided an opportunity to
study in microcosm the approaches which different
aid donors adopt in the developing world as a whole
and it therefore throws light on policies which are
followed in many other places.

United States technical assistance to Greece was

tightly linked to its capital aid programme, and has
been phased out now that capital aid has ended.
It had major success in infrastructure investment.
About half the high-level manpower employed in the
energy sector was at one time supplied by the United
States. It played a vital role in plugging a gap in
Greek skills at a critical phase and has now been
withdrawn. As far as local institutions are con¬

cerned, American aid helped a great deal in building
the Productivity Centre, vocational training, the
statistical service, the Public Power Corporation, the
Public Health Service, and the Agricultural Exten¬
sion Service. In higher education, many scholar¬
ships were provided for study abroad, though little
was done to help domestic institutions of higher
education. In this latter respect, US technical
assistance still has unfinished business in Greece,
for the Greek brain-drain has mainly benefited
the US.

German technical assistance to Greece has helped
to provide equipment for the Polytechnic in Athens.
It has provided training places for middle-level
technicians in Germany, and a substantial expen¬
diture on pre-investment surveys which help to lay
the basis for industrialisation. The emphasis in
German aid to Greece has been typical of its pro¬
grammes elsewhere.

French technical assistance is largely concentrated
on Africa where it is run by the Ministry of Co¬
operation and the Ministry of Algerian Affairs. In
other countries France usually offers cultural co

operation through the scholarships of the Foreign
Ministry, and high-level training or pre-investment
surveys which are provided by the Ministry of
Economic Affairs. The French programme in Greece
has, therefore, been similar to those it runs in Latin

America. In fact the EYench programme has largely
been geared to Greek priority needs, except that' the
cultural programme might " profitably have given
even greater emphasis to science and technology.
This is, of course, true of the cultural programmes of
some other countries, including those of Germany.

British technical assistance to Greece has consisted
entirely of the activities of the British Council, as the
Department of Technical Co-operation did not give
technical assistance to Greece. However, most
British Council scholarships are in technical or
scientific fields.

Several other countries have given bilateral tech¬
nical assistance to Greece on a small scale, including
Italy (mostly training), the Netherlands (including
land reclamation and community development ex¬
perts), Sweden, Switzerland and Israel.

All of the UN agencies have at some stage oper¬
ated in Greece. The most successful have been
the activities of the International Civil Aviation

Organisation in building up aviation training. In
the case of the International Labour Organisation,
the Food and Agriculture Organisation, and WHO,
Ihere has been an inadequate follow-up by the
Greek authorities of some projects which seemed
promising. The United Nations Educational, Scien¬
tific and Cultural Organisation has created a Social
Science Besearch Centre and an Adult Education

Centre, and the International Atomic Energy Organ¬
isation has helped to promote atomic energy research.
But none of these three projects corresponded to the
most pressing Greek needs. The UN Special Fund
has four major projects, three of which - - in the
field of water resources, forestry and teacher training

have met important Greek needs, but the survey
team in the Western Peloponnesus is too heavily
concentrated on agriculture and not too well co¬
ordinated with Greek regional planning. Assistance
provided by UN headquarters in statistics and
geological research has been highly successful. In
fact, the various UN programmes are not as well
co-ordinated as they should be, and some of them
have arisen more as a result of interest of the donor

agency than as a response to Greek needs, but on
the other hand, multilateral technical assistance has

been able to be more imaginative then bilateral
programmes in urging the' Greek authorities to
experiment in new lines. Some of their failures
have been due to lack of adequate response, but
some of their ideas were, of course, mistakes.

OECD gives technical assistance to Greece, as it
does to five other Member countries in course of

development, and Greece has been the biggest
recipient. OECD programmes have had some of
the problems of the UN programmes. They have
not always been well co-ordinated, and ideas were
pressed on the Greeks which were not always follow¬
ed up or successful. OECD did have the advantage
of knowing the Greek situation intimately as its
programme is much more limited in total size than
the world-wide UN programmes.
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A course at the Technological Institute, Athens.

OECD has provided Greece with technical assis¬
tance in the form of general policy advice. It has
helped with trade union training; the Productivity
Centre; vocational training; educational planning;
in several agricultural fields including marketing of
fruits and vegetables; school building; repatriation
of Greek scientists; secondary school science; handi¬
crafts; and a pilot project in regional development.
The trial and demonstration area in Epirus is an
example of how much technical assistance can cost
a recipient country. In this area the OECD cost in
financing experts was about $ 100,000, but Greece
spent about $ 4 million in the area on capital projects
connected with the scheme, and investment was

raised from 5 to 45 per cent of the income of the
pilot zone. Nevertheless, this project was not a
success. On the other hand, OECD schemes in

agriculture, education and vocational training have
had a high yield.

On the whole, the technical assistance effort in

Greece has played a significant role in the successes
achieved and in the fruitfulness of capital aid.
There have been no cases of disastrous failure, and

unsuccessful projects have usually been the results
of imaginative efforts to do something new. Very
many of the most valuable institutions in Greece
have been created only because technical assistance
was available. However, it is clear that technical

assistance must be directed with a view to the

priority needs of economic development and not
devoted to certain fields merely because the donor
happens to have a particular interest in them.
Equally, it can be dangerous to try to apply the
limited resources of technical assistance to the

poorest parts of the country in the spirit of a relief
worker, as OECD did at Epirus. This approach
ignores the fact that technical assistance has a cost
to the recipient. If the priorities are not clear,
technical assistance should try to aid the growing
parts in the economy rather than try to sustain the
stagnant ones.

Finally, the review recognised that Greek arran¬
gements for co-ordinating and screening its technical
assistance requests had been a major factor in the
success of foreign aid. Other developing countries
which want to get the best use out of their own and
foreign manpower resources and training should
also try to plan their allocation in relation to overall
economic priorities. This is difficult to do with
any precision as manpower and educational planning
is still an underdeveloped art, but this is a field
where a good deal can be achieved by sound com-
monsense and good organisation, provided that the
government creates a technical assistance service to
provide an overall view and negotiate with all aid
donors.
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ECONOMIC

PROSPECTS

IN 1965

At its first meeting at Ministerial
level, in December içôi, the OECD
Councilset agrowth targetforattain¬
ment over the decade içôo-itjjo of
SO per cent in real gross national
product for the Member countries
tafyen together.
At subsequent meetings, the Council
has examined progress towards this
goal ; and last December it conclud¬
ed that the increase of the GNP
of OECD countries tahzn together
has so far been roughly in line with
the growth target.
The Council's conclusion was based

on the following estimate of pro¬
spects for IQ65.

The present prospect is that

despite restrictive meas¬

ures in some countries,

there will be a further sub¬

stantial increase in demand and output

in OECD countries, and also in their

trade, in 1965.

Forecasts based on the latest infor¬

mation available about Member coun¬

tries' prospects are shown in the

table opposite. Theseshow an aggre¬

gate expansion of gross national pro¬
duct between 1964 and 1965 of

something over 4 per cent, as com¬

pared with an estimated increase of

something over 5 per cent between
1963 and 1964.

For the Member countries exclud¬

ing Japan, this would represent an

expansion of output of 4.3 per cent a

year in the 5 years 1960-1965. This

is in line with the growth target of 50

percent (annual rate of 4.1 per cent).
Though the forecasts for European

Member countries suggest some slow¬

ing down in the rate of expansion of

demand, the annual comparisons
shown in the table conceal the fact

that a slowing down has a/ready
taken place. The high rate of expan¬
sion shown between 1963 and 1964

as a whole was partly due to a rapid

recovery during 1963 and early 1964

from the low levels of activity caused

by the severe weather in early 1963.
In several European countries there

has been a levelling off in activity in

the course of 1964 and in Italy a

brief decline. As a result the expan¬

sion of demand and output in Euro¬

pean Member countries during 1964

(i.e. from the end of 1963 to the end

of 1964) has probably been running
at about 3 per cent.

Expansion in Europe seems likely

to be appreciably faster than this

during 1965. In Italy the authorities
have recently shifted from a restric¬

tive to an expansionary policy and it

is thought likely that output will

respond fairly rapidly. It is also

thought likely that in France demand

and output will start a definite expan¬

sion after the recent phase of levelling
off. Prospects in the United King¬
dom are affected by the recent
measures.

The forecast for the United States

allows for a substantial continuing

expansion of demand despite some
slowing down as the direct effects of

the tax cut wear off. It seems prob

able that the pace of expansion in
Canada will also be less than last

year's very high rate. In Japan too

expansion, though faster than in any
other country, may prove to be below

average by Japan's standards.

Prospects for continued expansion

in world trade in 1965 appear to be

good, although the rise is likely to be

somewhat less rapid than in 1964.

Between 1963 and 1964 the value of

total OECD imports rose by nearly

11 per cent and total exports by

nearly 12 per cent. This strong per¬
formance reflected sizeable increases

both in intra-OECD trade and in

trade with third countries. In line

with the forecast developments in

aggregate output, imports of OECD

countries, both from each other and

from the rest of the world, are likely

to show a sizeable annual increase,

even though smaller than in the pre¬

vious year. Total OECD exports are

expected to continue to rise some¬

what faster than their imports, as

third countries appear unlikely to

accumulate reserves as rapidly as in

the recent past. Altogether, total

OECD trade is forecast to rise by some

6 to 7 per cent from 1 964 to 1 965.
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GROWTH OF REAL GNP OVER PREVIOUS YEAR
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FULL EMPLOYMENT OF

HUMAN RESOURCES ASA

BASIS FOR AGRICULTURAL

DEVELOPMENT

The modernisation of the agricultural sector already lags a long way behind that of
other economic sectors, and the position is lively to become worse if steps are not taken
to improve it. One of the most important of these is to develop and use more rationally
human resources in agriculture. In adapting these resources to the needs of a rapidly
growing economy, it is evident that some of the present manpower must move out of
agriculture and that those who remain must be highly trained generally and be capable
of exercising modern management methods.
The OECD activities are aimed at promoting national studies on this question ; stimu¬
lating the interest of the circles concerned ; encouraging forward plans of the developments
desired ; and devising worthing methods for use by governments for this purpose.

The area devoted to agriculture in the
European Member countries of OECD
has shrunk in twenty years from 192 mil¬
lion to 188 million hectares, i.e. by an

area roughly equivalent to the agricultural area of
Benelux and greater than that of Denmark. During
the same period (1937-1957), employment in agri¬
culture fell by 21 per cent. Apart from the land
area under cultivation and the number of labour

units, the factors of farm production include capital
and intellectual investment (1). These two types of
investment are essential to the development of
modern agricultural production and marketing.

Louis Malassis, Professor at the Rennes (France)
École Nationale Supérieure Agronomique, observes
in a study on this problem (2) commissioned by
OECD that the development of capital investment
has been mainly brought about through the discovery
of new production factors such as fertilisers, pesti¬
cides, machinery, etc., or through the improvement
of traditional biological means.

For these reasons, " it is no exaggeration to say ",
Professor Malassis points out, " that the develop¬
ment of agriculture is based and will be more and
more dependent on intellectual investments ". The
larger and less numerous farms of the future will
require fewer but better-trained workers. Capital
will tend to replace labour.

Education, advisory worf^,
research

The development of human resources has three
essential aspects which are more closely related to
each other in agriculture than in other sectors :
education (what steps should be taken to train the
young and to provide refresher or further training
for adults); advisory work (what technical and
economic advice should be given to practising farmers
in order to keep them abreast of technical and
economic progress and enable them to increase their
incomes); and research (what are the necessary
elements for policy-making, farm management and
marketing).

The main difliculty in obtaining the picture of the
present day position and progress under each of
these aspects in Member countries lies in the frag¬
mentary and incomplete nature of the available
statistics. Furthermore, the solutions adopted differ
widely from country to country according to their
traditions and levels of economic and social develop¬
ment.

Nevertheless some basic features may be discerned.
To begin with, since a policy may be identified from
budget trends, the breakdown of government expen¬
diture provides an initial indication of the importance
attached by Member countries to investments in the
lield of human resources in agriculture.

(1) As investment in human resources is sometimes called. (2) " Intellectual Investment in Agriculture for Economic

and Social Development ", OECD Documentation in Agriculture and Food, N°. (iO.
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Public expenditure of this nature in Europe
represents on an average 1.1 per cent of gross agri¬
cultural product; in France, Italy, Greece and
Turkey, it accounts for 0.5 per cent or less. The
Netherlands, Belgium, the United Kingdom, Sweden,
Norway and Iceland spend more or much more -
then the average. Expenditure per hectare and per
farm is also of particular significance. The Nether¬
lands, which spend most per hectare, spend three
times as much as the European average.

The development of human resources is one of the
important means of direct action available to govern¬
ments, which provides a special reason for planning
their use efficiently. The orientation of these re¬
sources may be observed in the way priorities are
established in allocating available funds and facilities
between education, advisory work and research. It
can be assumed that these priorities are related to
economic development plans. The economically
advanced countries as a whole devote substantial

funds to research. Countries in the process of
development find it an advantage to devote, at least
initially, relatively more funds to education and
advisory work.

Available statistics show that by and large the
European Member countries of OECD may be
grouped, in that respect, into two large areas : the
industrialised countries of Northern Europe, and the
Mediterranean countries in the south. The former

take the lead in the search for and dissemination of

agricultural knowledge. Thus it is not in the coun¬
tries in which the agricultural sector is relatively the
most important that the public authorities spend
most on the development of human resources in that
sector.

Pilot studies on the planning
of agricultural education

The authorities are faced with many problems in
regard to the training of farmers and farm workers.
For instance, should their training take a distinct
form of education ? Should they continue to benefit
from the general educational system for as long as
possible, or should they receive special training at an
early stage ? Should their training give emphasis
to general education or should their education be
based on a more practical concept ?

It would appear that economic and social develop¬
ments lead increasingly to the need for the develop¬
ment of human resources in agriculture in close
association with the work for the development of
human resources for the general economy a trend
in keeping with the social desires of the rural com¬
munity. The provision of good general education
in any case meets both the desire to provide better
training for the young people who are going to leave
the rural environment and the need to provide a
sound basis for additional special training in agri¬
culture for those who will remain on the land.

With the intention of applying theory to practice,
two pilot studies on the planning of agricultural
education are now being carried out under the
auspices of OECD. The purpose of these studies
is to review the present position and to help in the

THE NEED FOR AGRICULTURAL GRADUATES

OF PROFESSIONAL AGE

IN SWEDEN IN 1965, 1970 AND 1975

vd*»
Expansion need

Replacement need

Calculated number

still alive below

65 years, examin¬
ed in I960 or

earlier

Relative increase

of number in com¬

parison with i960

development models for agriculturalpreparation o
education which other countries could use as a guide.
One of these studies is being carried out in Sweden,
the other in France.

Dr Frank Petrini, of the Agricultural Economics
Department at the College of Agriculture, Uppsala,
who is working on the OECD study in Sweden, notes
that in that country, where education is regarded as
an essential condition of economic development,
two problems are continuously under review
i.e. developments in the interest shown by young
people and their parents in the various types of
education, and changes in the relative size of the
major categories of manpower. The surveys of the
future demand for agricultural graduates are designed
to throw light on two points : the " replacement "
requirements created by the retirement of graduates
who have reached the end of their career, and the

" expansion " requirements arising from the
desire to improve farming methods and to modernise
agriculture. In the face of this demand for more
future graduates, the supply of possible students,
two-thirds of whom comprise young people from
farming families, is very much influenced by the
distance between the student's home and the major
educational establishments to be attended.

In 1960, the 1,282 graduates from the Uppsala
College of Agriculture accounted for 1.9 per cent of
all Swedish graduates. The latest forecasts reveal
a certain shortage of agricultural graduates compared

15



with future requirements. This shortage may, in
fact, prove to be even larger than expected. A
forecast made in 1946 on agricultural graduate
requirements in 1955 gave a figure of 179 units
(19 per cent) less than the number of graduates
actually employed in 1955.

Professor Malassis is carrying out a similar study
for OECD on the planning of agricultural education
in France; this has just begun. As with the Swedish
study, it should not only give a more exact and
reliable picture than is now available of the present
situation, but it should also provide the methodo¬
logical framework for comprehensive studies leading
to modern planning methods to deal with this
problem.

In addition, an organisational chart of the various
forms of education in France has been prepared
following the recent reform of agricultural education.
It shows clearly the relationship and equivalence
between general education, technical education and
technical agricultural education. The main purpose
of that reform was precisely to integrate agricultural
education into the general educational system.

The studies undertaken under OECD auspices in
Sweden and France should not only help, through
systematic analyses, towards a better understanding
of the present situation but also, and even more
important, make it possible to plan on a scientific
basis for the future. Special emphasis will be placed
on this forward-looking approach at the next confer¬
ence planned by OECD of representatives of Fa¬
culties of Agriculture to be held during 1965.

Adaptation of the farmer
To train future farmers is one thing. To provide

practising farmers with the knowledge they need to

TREND OF FRENCH ACTIVE

POPULATION BY BRANCH OF ACTIVITY

	 TO 1975 (UNIT : 000) 	

1959 1965 1975

Agriculture
and forestry

4,540 4,100 ^3,600

Industry
and building

7,092 7,460 8,167

Services 7,208 3 8,060 9,503

All

activities
18,840 19,620 21,270

keep themselves abreast of developments is another;
and this is the role of advisory work. The task of
OECD in this field is considerable. It has concen¬

trated its action on two main points. First of all it
has encouraged Member countries to develop farm
management advisory work, the object of which is to
enable farmers to manage their farms scientifically
and so to increase their earnings. OECD work has
brought about a great improvement in the advisory
methods for farm management now in use. To
achieve this different methods have been used, e.g.
publications, articles, meetings of experts and study
missions. All these activities have helped to pro¬
mote the launching of management advice in several
European countries and its improvement in all
countries. But despite the keen interest shown in
the problem and the efforts made, the number of
farms taking full advantage of management advice,
even in the most advanced countries, is not more
than 1-2 per cent of the total. Studies and activities
are continued with a view to expanding the economic
aspect of advisory work, combined with advice on
marketing.

Development of advice in agricultureal marketing
is another important object of OECD action in the
field of agricultural advisory work. The Organi¬
sation has endeavoured to help advisory services in
this field following a recommendation by the OECD
Conference of Directors of Agricultural Advisory
Services held in 1963. A first working conference
on advisory work in agricultural marketing was
organised in 1964. The results of this conference
will assist the advisory services in improving their
advice, particularly as regards standards of quality
and marketing of produce (by giving guidance as to
how, when and where to sell). Without advice of
this kind being given to a large number of farmers,
especially small-scale farmers, the inputs of capital
labour and fixed resources on the farm level would

remain unproductive, and investments intended to
improve the agricultural structure would not pro¬
duce the expected economic and social results.

It is planned to continue this work in 1965. The
agricultural programme of OECD contains provisions
for the organisation of an international course to
train marketing specialists for the advisory services.
In another activity under its 1965 programme it is
planned to prepare one or more " models " designed
to show the farm advisory services the kind of
market information their marketing specialists will
need.

Research

The adaptation of agricultural research represents
yet another complementary field of action. Due to
the limited resources available, only three areas of
study have been selected in this immense field.

One of these is the adaptation of management and
administration of agriculturel research in the light of
general economic growth. Meetings of experts to
discuss the management of research were held during
1964, and in 1965 OECD intends to review the

present state of research in the various Member
countries. 44fis examination will include the study
of data on such problems as the organisation of
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ACCESS TO STATE EDUCATION IN FRANCE (PERCENTAGE 1958-1959)

(1) 1954 census.

SECONDARY

EDUCATION

CONTINUATION

COURSES

TECHNICAL

TRAINING

BREAKDOWN OF

THE ACTIVE

POPULATION (1)

FARMERS 6.4 9.8 5.6 20.8

AGRICULTURAL WAGE-EARNERS AND EMPLOYEES 1.2 2.5 2 6

£ Industrial 2.9 0.9 1.7 0.4

= Commercial 10.2 8.2 7.4 7.7
a. |	
s Handicrafts 5.9 6.8 6.6 3.9

LIDERAL PROFESSIONS AND HIGHER EXECUTIVE 17.2 2.6 4.3 2.9

MIDDLE EXECUTIVE 15.8 11.1 10.3 5.9

EMPLOYEES 15.8 16.5 15 10.9

WORKERS 14.4 33 35.8 33.8

SERVICE PERSONNEL 1.3 1.8 2.9 5.1

NO TRADE 2.4 1.6 3.2

MISCELLANEOUS 6.5 4.7 5.2 2.6

agricultural research, machinery for disseminating
research findings, documentation and information
centres, etc. A study will also be made in 1965 of
personnel problems affecting agricultural research,
as well as of methods of evaluating research pro¬
grammes in the various countries.

The second object of study concerns co-operation
between workers in the technical and economic

branches of agricultural research in preparation of
selected input-output data. The subjects chosen
are meat production (United Kingdom to conduct
the work), fertilisers and crops (Sweden), poultry-
keeping (United States) and dairy production (the
Netherlands). The purpose of this study is to supply
data needed for farm management and allied pur¬
poses; it will also give a lead in international co¬
operation which might be followed for other products.

Finally, OECD is promoting a drive to stimulate
research on the adaptation of agriculture to general
economic growth. A first seminar was held on this
subject in December 1964, which included a review
and identification of the major common problems
raised by the general economic growth in Member
countries. In 1965 it is the intention of OECD to

encourage co-operative research programmes in this
field, the results of which should be valuable, to

policy makers, farm leaders and farmers in general.

Information

Co-ordinated with its work on agricultural edu¬
cation, advisory work and research, OECD is active
in promoting the exchange of agricultural information
through its quarterly periodical, the FATIS Beview
(an international review of agricultural develop

ments). Its aim is to inform the authorities and
agricultural leaders in Member countries of the work
done by the Organisation in agriculture and to
encourage them to take advantage of OECD initiative
and other countries' experience in adapting agri¬
culture to the needs of an expanding economy. The
FATIS Beview, published in seven language editions
(English, French, German, Greek, Italian, Spanish
and Turkish) totalling 24,000 copies, and FATIS
liaison officers in the 21 Member countries and Yugo¬
slavia help to circulate this flow of information.

For farmers in the year 2000
The rapid growth of the economy dominates the

whole question of the development of human re¬
sources in agriculture. It is the farmers of the year
2,000 who are going to be trained in the course of the
next few years. The knowledge that they will
need will be very different from that available at
present. It is therefore important for them to
" learn how to learn " rather than to accumulate a

supply of " recipes " which rapidly become outdated.
" The rapid and effective pursuit of technical pro¬
gress, " writes Professor Malassis, " presupposes a
satisfactory information (advisory) system, support¬
ed by a basic training that enables farmers rapidly
to assimilate new techniques. Thus the system of
intellectual investments in agriculture expands and
changes in conjunction with economic and social
growth and development. These changes are related
to both the acceleration of technical progress and the
social aspirations of those engaged in agriculture.
Their access to education and culture, to vocational

training and information, is a basic feature of a
parity policy. "
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Guidelines on

agreements for
the international

co-production
of films

Among the many problems affecting invisible trade among OECD countries trade, that is, which does
not involve the buying and selling of goods and produce are certain aspects of the film industry. Under
the terms of the OECD Code of Liberalisation of Current Invisible Operations, Member countries undertake
to keep international trade in films as free as possible of restrictions arising from quota arrangements and
other regulations. As part of its educational effort, the Organisation has sponsored the co-production of
six science-teaching films which enjoy specially favourable terms for their distribution and showing outside
the countries of origin.

Bilateral co-production of films has scored some marked successes over the last few years ; and the Council
of the Organisation has recently recommended Member governments wishing to conclude bilateral agree¬
ments for such co-production to take into account certain guidelines when drawing up agreements. Govern¬
ments have agreed to report to the Organisation by 20th July. 1966. on the measures taken by them to imple¬
ment these recommendations, and where appropriate to provide the Organisation with the texts of bilateral
agreements.

The guidelines recommended to Member governments by OECD are centred on the principle that films
produced under co-product/on arrangements and entitled to the benefit of a co-production agreement
should be granted the same treatment as domestically-produced films by the signatory countries.

Producers and Directors

Producers should dispose of ade¬
quate technical and financial resour¬
ces for the proper completion of co-
production films.

Directors and their teams of

artists and technicians should as a

general rule be representative of the
culture of one of the countries taking
part; though nationals of other
countries should be allowed to par¬
ticipate under agreed terms.

Each signatory country should
grant the facilities necessary for the
movement and temporary residence
of artistic and technical personnel,
and for the import or export of neces¬
sary material.

Production Arrangements

One negative of a film produced
under co-production arrangements
should be the property of each co-
producer; the contribution of each
should not in general be less than
30 per cent of the cost of the film.
The same proportion should be
observed as regards the employment
of personnel and the use of installa¬
tions and equipment.

Film Quotas

Co-produced films should nor¬
mally be counted against the quota
of the country of the producer who
has had the larger share in it.

If either signatory country is
entitled to the unlimited export of its
own films to the importing country,
co-production films should benefit
from the same advantage.

Commercial Earnings

Receipts from commercial show¬
ing should be divided in strict pro¬
portion to contributions. Even after
the date fixed for its expiry, a co-
production agreement should remain
valid for the apportionment of re¬
ceipts.

Admission to the Benefits
of Co-production

Rules of procedure for the admis¬
sion of films should be drawn up by
the signatory countries. It should
be made clear that any form of autho¬
risation granted by the authorities

of the countries concerned in no

way commits them so far as the
public showing of the film is con¬
cerned.

Producers from the signatory
countries may be permitted to pro¬
duce films in collaboration with pro¬
ducers from non-signatory countries
so as to enable these so-called

" co-participation " films to benefit
from the same advantages as co-
production films.

Joint Commissions

A joint commission of officials
and experts of the countries con¬
cerned should meet periodically to
settle any difficulties arising out of
the application of a co-production
agreement, and in particular the
share of the financial, artistic and
technical contributions imputable to
each co-producer.

Duration of Agreement

A co-production agreement
should be valid for a period of one
year, and unless formally terminated
should remain in force from year
to year.
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Postal sorting machine, capable of dealing with 20.000 letters an hour,
nearing completion.

The impact of

AUTOMATION

As experience with automation accumulates, it is increasingly evident that the adoption of
automated processes means far-reaching adjustments on the part of individual workers,
management, trade unions, andgovernmentalpolicy makers at all levels.
Automated processes are not asyet in wide use considering tbeir potential area of application,
but in North America there is more actual experience with automation than in other countries.
In mid-1 gô4 almost 20,000 general-purpose digital computers - the cornerstone ofmany automa¬
ted processes - were installed and some 6,000 were on order. More than 12,000 electronic data
processing systems are in place in ban^s, insurance companies and stores, and other forms of
automation such as the tape-controlled machine tool and the automatic order-picking system
have been adopted by some firms.
In order to examine the North American experience and to assess its implications for policy
making both in North America and Europe, OECD's Manpower and Social Affairs Committee,
in co-operation with the US Labor Department and the Canadian Ministry of Labour, held a
conference in December on " The Requirements ofAutomated Jobs and their Policy Implications ".
The meeting brought together 165 business and trade union leaders, academicians and govern¬
ment officials. Excerpts from speeches given by the honorary presidents of the conference
- Thorh'l Kristensen, Secretary General of OECD, Willard Wirtz, U.S. Secretary of Labor
and Allan J. Mac Eachen, Canadian Minister of Labour - are presented here along with an
article by Solomon Barfy'n, OECD Manpower and Social Affairs Directorate, who organised
the conference.
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W
e consider this

c o n f e r e n c c

an important
event because

we think that

you are dealing with a problem of
fundamental importance in the
present stage of economic develop¬
ment. The central problem is to
adjust our societies to rapidly
changing patterns of production
and employment. Economists can
easily prove, and they have done
it often, that if labour is replaced
by machinery here and there, new
possibilities arise because we be¬
come more wealthy and can in¬
crease our consumption. This is
true, but it is only part of the
story because the new jobs are in
new places, and they are of a
different kind than the old jobs.
The changing character of the
job requires human beings to
adjust through retraining, through
re-education and perhaps by mov¬
ing to other places as well. It is
not easy therefore to avoid some
transitional unemployment when
rapid change is going on. But if
that change continues for a long
time, transitional things tend to
be with us for many years.

I should like to mention just
one type of problem that has pre¬
sented itself to us as we try to
work out more adequate policies
of adjustment to recommend to
our Member governments.

One of the paradoxes which
has puzzled me in the course of
recent years is that if we look at
North America, which has the

highest degree of economic deve¬
lopment in the world, we see that
in spite of rapid economic growth
there is still too much unemploy¬
ment. When we look at Europe,
somewhat further down the scale

as far as economic development is
concerned (at least for the time
being), we see that there is on the
whole very full employment indeed ;
there is in fact a shortage
of manpower in a number of
European countries, as a result
of which inflationary tendencies
have developed. But as we move
further down in the scale of eco¬

nomic development to the less-

developed countries, we again find
unemployment and, in agriculture,
under-employment.

What is the explanation for
this ? Is it partly that mechan¬
isation and automation are fur¬

ther advanced in North America

than in Europe and that we will
have the same problems in Europe
when automation spreads there
in the years to come ? As we
solve the present problem of labour
shortage, will we move to the
other extreme and also have more

unemployment in Europe?
And what shall we teach the

under-developed countries ? Shall
we tell them to start with the

most modern techniques as our
friends in Japan are doing ? Or
shall we say to some of them
" You still have so much and such

cheap labour that you should not
use the most modern techniques.
You should adopt more primitive
techniques which use more man¬
power and less capital " ? I have
studied the five-year development
plan of Turkey, for which OECD

Willard

WIRTZ

If a single theme has emerged
here it is that so far as

manpower policy is con¬
cerned we are all still

practising empiricists.
There has been repeated reminder
that the stuff for syllogisms is
still lacking, that experience re¬
mains a more reliable guide than
logic, to manpower conclusions.
The semantics of the subject are
still in flux. The available stat¬

istics report only that fevers are
rising or falling; they say little of
the causes of distress or well-

feeling.
You have confirmed here the

good sense of continuing to believe
what we see - - and of guarding
against seeing only what we be¬
lieve. How then do we best pro¬
ceed with the administration of

manpower programmes given the
present state of our innocence ?

I suggest that there are three
important and inter-related ele¬
ments in the development, at this
stage, of a manpower programme.

First, we must be willing to

countries have formed a foreign-
aid consortium. In spite of fairly
large investments and an ambi¬
tious growth target, this plan
envisages that after the five-year
period there will still be much
unemployment in Turkey. Would
if be better to use methods that

require less capital and could
absorb more manpower, knowing
that we are doing something odd,
giving Turkey a productive mach¬
ine that is not the most modern

one ? I think that this is one of

the problems that we shall have
to deal with when we look into

all the repercussions of rapidly
spreading mechanisation and auto¬
mation.

This is a conference about North

America, but the problems in
Europe are different. 4'hey arc
even more different and in

another way - in the less-deve¬
loped countries. It would be use¬
ful to know exactly how and why
they are different so as to be able
to handle them in the best way
possible.

proceed on what seems to be the
firmest ground available and
equally willing to recognise that
drastic changes in course mag be
required.

This is not easy in government,
which relies upon common consent.
One of the paradoxes of govern¬
ment by the people is that people
assume that the governors know
more than the people do. And
a confession of error is always
dangerous politics.

Most rational thinking about the
manpower implications of auto¬
mation today proceeds from an
acceptance or rejection of four
propositions :
1. That the overall rate of tech¬

nological change is accelerating;
2. That increases in aggregate

demand will provide adequate
adjustment to technological
change;

3. That automation produces more
jobs; and

4. That educational requirements
are rising more rapidly than
educational attainments.

I understand it to be the con¬

sensus of this conference that there

Continued on page 25
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UTOMATION, a new system of technology, is
ushering in a host of novel machines and processes
and a radically different manner of management.
These foreshadow many significant changes for
the work world and for our economic and political
societies.

What the precise impact of the new technology will be
on our systems of industrial and social organisation is not
easy to foresee. The history of economic development
shows that there are few inexorable consequences of the

acceptance ofja new technology and that similar technolo¬
gies can give rise to very diverse social and economic arran¬

gements. The actual effects of automation will depend
on the specific environment in which it takes place,
on the practices of management and on the economic
policies that are adopted.

Industrial and social orders are subject to man's
control, and it is feasible to adjust the manner of appli¬
cation of a technology in the light of the desires of those
whom it affects. We have learned thisfrom experience : the
social blights which came in the wake of the industrial

revolution aroused strong protest and movements for the
improvement of working conditions; and in the later
stages of that revolution, countries came to anticipate
such reactions by controlling the innovations to avoid
some of their unfortunate effects. Child labour was

ruled out; factory safety and sanitation were made the
object of legislation ; hours of work were reduced, im¬
provements in wages and standards of living fostered. The
unemployed were given assistance, and other social
benefits and services were instituted to help people
adjust to the new conditions. In an automated industrial

system it is particularly apparent that identical objectives
can be programmed in many different ways and therefore
are within the realm of choice of the programmer himself.

THE

NATURE

OF

AUTOMATION

Examination of the characteristics of the new tech¬

nology and of the American experience with automation
can serve to deepen our understanding of its possible
impact and help us to prepare appropriate policies and
institutions. Automation is obviously a form of mechan¬
isation which differs from other innovations, primarily by
reason of the sweep and depth of its likely effects. It
substitutes machines for the performance by man of
cognitive and informational processes. The new methods
are not limited to a specific sector but are applicable to
the widest range of industry. Automation has permitted
the extension of mechanisation into areas, operations and
fields which in the past had almost completely defied such
changes. The computer, in particular, has already pene¬
trated industries where little mechanisation previously

existed banking, for example, and insurance. It

has permitted the substitution of "synthetic intelligence"
for routine human mental work and even for some

highly sophisticated human mental operations.
Moreover, unlike other types of mechanisation it has

penetrated all phases of the operation of an enterprise
production, clerical work, distribution, selling and also

management.

AUTOMATION'S

IMPACT ON

JOB CONTENT

AND

STRUCTURE

Our only significant body of information on the impact
of automation is necessarily to be found in the United
States where the new technology has had an important,
though not as yet far-reaching, impact. What emerges
from the US experience?

Old occupations are changing in content, requiring
new occupational concepts and groupings. For the
1 965 Dictionary of Occupational Titles, to be issued by the
United States Employment Service, a new system of
occupational classification has had to be adopted.

The trend, which began with mechanisation and mass-
production, towards eliminating unskilled labour has
continued to the point where such labour is hardly to be
found on the plant premises any longer. Either the
function has been eliminated, or the job is being done
with machines, or the employee's responsibilities and
duties have been enlarged beyond the scope of the old job.

To take a typical example of the kind of change in job
content that has been observed : the machine attendant

in an automated plant. He is neither a blue nor a white
collar worker but may be characterised as a " white
coverall worker ". He does little manual work, relying
primarily on his conceptual skill. His responsibilities are
great, for he must espy impending breakdowns from causes
not previously identified nor allowed for by the machine.
On the basis of his knowledge of the machine and the
functions it is performing, he must sense and perceive
disorders and discriminate between normal signs and
those indicating breakdown or unusual loss of efficiency.
The specific combination of duties will vary considerably
from plant to plant and industry to industry. In some
cases the worker will assume the responsibilities of a
technician or maintenance man. In others the work may
be enlarged in various other ways to improve interest and
provide greater incentives.

Flanking the " white coverall worker " are the many
advanced maintenance workers whose competence extends
beyond the older craft skills. They must have a thorough
knowledge of pneumatics, hydraulics and electronics.

More and more the old craft divisions are yielding to the
" all round mechanic " equipped with this sophisticated
knowledge. (In this connection, however, a new trend

may be observed in the United States, towards the sub-
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contracting of services such as maintenance or cleaning.
Workers engaged in this way are, of course, more spe¬
cialised and may be organised in accordance with older
systems of work allocation.)

The overall effect on the occupational structure of the
economy as a whole is indicated by the changing compos¬
ition of the work force. In some new industries pro¬
duction workers represent only 40 per cent of the total
work force as compared with 75 per cent in older industries.

MANAGEMENT

AND

AUTOMATION

Equally significant is the change being wrought in
the occupational structure of management. The speed
of data collection and communication has reduced the

need for some layers of middle and lower management.
As the newer automated technology takes hold, it also
permits a changeover from " scientific management ",
based on specialisation of function for both workers and

management, to " system management " built on the idea

of integrating all functions; human assistance is eliminated
insofar as possible except in the field of policy making in
which operations research techniques are widely em¬
ployed. This change in approach has reinforced the

tendency towards reduction in the number of tiers in the

management hierarchy. And middle management is
undergoing the same dehumanising process that blue
collar workers have already experienced. Just as the
latter lost the functions of planning and decision making
to staff personnel during the era of " scientific manage¬
ment ", so the computer is taking these same functions
away from middle management and transferring them to
corporate headquarters' staff.

DRAWING

LESSONS

FROM

THE AMERICAN

EXPERIENCE

In drawing conclusions for other countries from the
American experience it must be kept in mind that the
shift in job profile and structure in the United States is not

merely the result of the growing use of computers and
other automated processes. It stems also from the high
level of capital investment, the prevalence of large corpor¬
ations and the relatively advanced education enjoyed by
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most inhabitants. Environmental conditions are not

necessarily the same in other countries, and if relevant

analogies are to be drawn, there is a striking need for
detailed study of the contrast between trends in the
United States and those of other countries. We must

have a profound understanding of the variety of factors
which will affect the rate of obsolescence of plants,
locations and jobs and a delineation of the trends which
are likely to determine the location and nature of the
new jobs.

A whole series of questions must be raised. The
first group relate to productivity. What is the relative
rate of increase in productivity? Is it being produced
through expansion and the introduction of new industries

or is it the product of the substitution of newer, more
technologically advanced industries for older ones?

To what extent are old plants being closed? Secondly
as to location : where is new industry locating? Is the
growth of new industrial sites occurring at the expense
of older ones? Are the latter likely to decline in number
and employment? The third group of questions has to
do with the job-manning system in the particular country.
How does it compare with American practice? What
forces will encourage a movement in the direction of
American practice, retention of present practices or the
introduction of quite different ones? What will be the
sectoral shifts within the country? Will they be in the
direction of the service industries, or is the trend from

agriculture to industry still so strong that the predominant
movements will still be in this field? What will be the

structure of jobs for the entire country as a result? The
correct appraisal of these various trends is an essential

prerequisite to further manpower planning in every
country.

GUIDELINES

FORA

MANPOWER

POLICY

Certain general lessons can be drawn from US

experience even if the pattern that emerges in Europe
turns out to be different in many respects.

Automation is introducing a new technology and
system of management which are likely to have far-
reaching effects on economic behaviour and policy and
on methods of administrative organisation, jobs, individual
lives and our entire economic and social system. The
probable sweeping impact of the new technology makes
it unlikely that we can rely as heavily as before upon the
automatic adjustment processes in the labour market.

Adults who have not had the training and preparation
will need the assistance of an organised labour market
mechanism prepared to counsel, guide and assist them
in making the adjustments. Management and capital
will also require help in accelerating their understanding of

the changes and in accommodating to them so as to
stay competitive and contribute more effectively to the
realisation of national and social goals. All nations must
therefore consciously update and organise their institutions
and services, better to achieve the ends to which they
are now committed.

Workers will experience changes in job content,
occupation, geographical site of employment and em¬
ployer more often during the course of a lifetime than they
have done previously. Conceptual skills will replace
manual ones in importance. The emphasis on job
requirements, therefore, will be on the three R's plus
communication skills and general knowledge.

The precise curriculum for training young people so
that they can adapt to change will, of course, be partly
determined by forecasts of the type of industry and jobs
which will tend to expand in the country.

Since this training is in preparation for a lifetime of
employment, the forecasts must be made on a medium as

well as on a long-term basis. Facilities for retraining
adults must also be organised, and both types of training
will have to change as the educational preparation of the
young improves. Accelerated training for specific skills
may have served in a less automated age. But can it be
as useful for young and middle-aged adults as we
approach an automated industrial system similar to that
developing in the United States? Associated with such

training facilities must be programmes for guidance and
counselling, particularly for the adults who will, for some
time, be reluctant to undertake training and who will
require the support of a counsellor to encourage them to
do so. Funds for the maintenance of the adult and his

dependents during training are vital if the shift is to be
made freely. Similarly, geographical transfer assistance
is essential if the worker is to adapt himself to the changing
locations. Adjustment to new areas would be consider¬

ably facilitated by social services in reception areas and by
adequate housing.

It is essential for any organised response to automation
that there be a working partnership between the individual
enterprise and national agencies in developing manpower
policies and operating adjustment facilities both in the
enterprise and the community. These have hitherto been
kept separate and distinct; only a few countries have
made any effort to forge a close relationship between
them. The manpower policies of the enterprise developed
either by management or preferably through collective
bargaining must be in harmony with those of the com¬
munity. The operations should be synchronised so that
each can be confident that the other will perform compet¬
ently and adequately its own functions and so that each
can call upon the other for assistance. But the individual

must never suffer from the fact that two agencies are
complementing each other : the ultimate responsibility
must reside with the public system.

What will be the employee's attitude towards changes
caused by automation? Those who argue either that
employees welcome or that they automatically reject
change, fail to take into consideration the complex of
factors which determine human reactions. One cannot

be dogmatic on this question because employees' reactions
will depend on their expectations for the future, on the
rewards to which they can look forward on a whole
complex of social, economic and cultural elements. The
task ahead is to create an environment, a climate of

opinion and opportunities that will favour a positive
attitude to change.
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Continued from page 20

is little reliable evidence either to

affirm or deny the truth of these
propositions.

Eaced with the necessity of
making decisions every day which
proceed from some combination
of belief or disbelief in these pro¬
positions, the only effective and
responsible manpower administra¬
tor is one who is ready to proceed
vigorously on his best belief, and
to recognise tomorrow that yester¬
day he was wrong, lite only re¬
sponsible manpower adviser is one
who is willing to advance - - if
necessary advice he considers
51 % true, and then spend to¬
morrow rechecking his figures in¬
stead of saving his face.

The second necessary proposition
is that ignorance of facts - when
Ihey can be obtained is no excuse.

We are today spending prob¬
ably thousands of times as much
to find the facts of physical science
as we do to discover the truth

about social science.

The reason is a sorry one.
Besearch into the secrets of tech¬

nology promises individual finan¬
cial profit, material progress, and
success at war. Besearch in the

science of people promises most
clearly only the enlargement of
life's meaning, especially for people
who otherwise come out on the

short end of things.
There is so little appreciation

of the real magnitude of what
needs to be done to develop the
raw material of knowledge in this
field and it is so hard to explain.
Some of you will have shared
with me the experience of trying
to persuade a legislative committee
to appropriate the funds to con¬
duct an input-output study which
would let us predict the skill
needs of millions of people. It
would be easier to try to get a
hundred times as much to support
the research which would get us
two months earlier to the moon.

So far, we have sought little
except the maintenance of indices
which tell us where we have been

and where we are now. Yet in

the present and prospective rapidly
changing economy, the skill struc¬
ture of industry and commerce
today is hardly even relevant to
the planning of education and

L:l!:ili Y lil:

The Washington Automation Conference.

training - - except as a launching
pad for the necessary projections.

Automation is one factor in the

present employment-unemploy¬
ment situation. The tremendous

growth in population is another.
A discussion of manpower policy
is incomplete without full explor¬
ation of the nature and impli¬
cations of both developments.

So the second element in a

developing manpower policy must
be the full pursuit of knowledge,
about all of its elements.

But the third proposition must
be that the ultimate truths of a
fully developed manpower policy
are human truths that transcend

economic conclusions, in the tradi¬
tional sense.

The most serious long-run man¬
power implication of automation
is probably not that it will reduce

or increase employment
but that it may contribute greatly
to the depersonalisation of the
whole idea of work.

This is partly a matter of the
meaningfulness of the kind of
function the machines of the future

will leave for men and women

to do.

I emphasise here the different
point that in our development of
manpower policy it is critically
important that it be kept in mind
that it is man, not power, that
is our end purpose.

We have officially abolished the
phrase " labour market " from

the US Department of Labor
lexicon. Our language must keep
up with our laws; and labour is
not a commodity.

It is more important today than
ever before that we dig out, so
that we can see what it really
means, the assumption which has
been the tap-root of our thinking :
that man was made for work

instead of work being made for
man.

It isn't so.

I am presently convinced that
automation makes more jobs than
it destroys although the state¬
ment itself suffers so from seman¬

tic fever that it is barely rational.
I am equally convinced that,

given " automation ", or, more
precisely, given the maximum anti¬
cipated rates of increased produc¬
tivity and economic growth, the
unemployment rate in the United
States would very probably conti¬
nue at substantially five per cent
or more in the absence of an

affirmative manpower policy; that
an average of four million people
or more would be left out of

what can be accomplished by the
maximum anticipated increase in
aggregate demand.

I mean by an affirmative man¬
power policy the fuller education
of many who will not be fully
educated under present practices,
the training of many who will not
be trained under present practices,
the provision of constructive work
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opportunity for some who will not
otherwise receive it, and the deli¬
berate attention of this community
to the distribution of the available

work.

Put differently, it seems to me
relatively clear that attention to
the economic system as a whole
will probably not reduce unem¬
ployment below five per cent,
and that the rest of the job depends
on attention to people as individuals.

If this is true and I urge
only that there is respectable
reason to believe it - - then it is

essential at this stage in the evo¬
lution of manpower policy that
it be recognised not only that
Adam Smith was wrong but that
Lord Keynes covered only part
of the problem.

Allan J.

MacEACHEN
We are all I^think

agreed* that
technological
change and auto¬
mation in the

long run will immeasurably im¬
prove the lot of all of us. We
don't want to stand in the way
of the progress of the age of auto¬
mation. What we want is to get
all the long-run advantages of the
age of automation without the
short-run misery that was asso¬
ciated with the Industrial Bevol-

ution. We must find ways to
harness this beast of burden before

it becomes, even for a short time,

a beast of prey.
If we could attain a fully auto¬

mated society suddenly, we could
avoid many of the difficult growing
pains, but we face a fast-changing
situation in which further man¬

power adjustments are needed
even before previous adjustments
are completed. The national need
grows greater for flexible policies,
programmes and procedures to
facilitate the adjustment of man¬
power problems.

Our most immediate need is to

keep employed a rapidly rising
labour force in the face of a steadily
declining manpower input per unit
of output of goods and services
in plain words, increasing produc¬
tivity.

Second, we must find ways and
means to minimise the growth of

disadvantaged groups of people.
As we know, technological changes
can, and do, affect a great many
working people favourably or ad¬
versely with respect to employ¬
ment, working conditions and in¬
come. We have a responsibility
to those who are adversely affected.

Third, we must effectively pre¬
pare our young people for the
ever-changing world of work which
they will enter. Here manpower
planning can include a tremendous
range of legislative and other
measures, limited only by the
total amount of public money
available for investment in them,
to the end that we develop effec¬
tive and secure young workers
and responsible citizens.

We need more and more the

generation of light from unremit¬
ting research and critical exam¬
ination so that there can be a

continuing development of new
policies and programmes and an
improvement in what we are doing
now.

We can talk about manpower
adjustments as being a factor
of efficiency contributing to eco¬
nomic growth, full employment,
and rising income. This is right.
But we must always remember
that " manpower " really means
" people " people with plans
and ambitions of their own.

They make assumptions and judge¬
ments about industry, about their

future in the industry, and they
have goals and objectives of their
own. They are not just workers;
they are people, and as such they
form attachments to other people,
to institutions and to communi¬

ties. We must remember this

when we design manpower policies
and programmes. The role of
these manpower policies and
programmes must be to pro¬
vide the individual with a suitable

environment and the best possible
opportunity to make his decision
about what sort of adjustment he
needs and wants to make when

technological change has disturbed
his job. I believe we are working
in this direction.

However, while government pro¬
grammes are essential in perform¬
ing either an enabling or a cata¬
lytic function, many manpower
problems can only be dealt with
effectively when management and
the unions co-operate in making it
possible for workers to make the
necessary adjustments. In other
words, the challenge of advancing
technology and automation is
something we have to meet and
resolve on many fronts. It de¬
mands the active participation and
co-operation of government, man¬
agement and unions. With the
progress we have made in this
direction, I am confident that we

shall have that participation and
co-operation -- and in time.

A steel worker feeds information into a quality control system.
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_4fe /^ closing meeting of the International Symposium on theory and practice in trans¬
port economics organised by the European Conference of Ministers of Transport (*) last
October with the co-operation of OECD and the Council of Europe, the final summing-up
of the meeting was given by M. Louis Armand, former Director of the Société Nationale
des Chemins de Fer Français and adviser to the French Government on energy and related
problems. The article which follows is based on extracts from M. Armand's speech.
(i) Set up in 1953 following proposals adopted at a European Inland Transport Conference called by OEEC, the predecessor of OECD.

It is very encouraging and there are many encour¬
aging factors in this matter -- that a high pro¬

portion of young people are to be found among those
who are studying transport economics.

This science, which is in the process of winning its
spurs, is essential at government level; I almost said
" above all " at government level. Any transport
undertaking, national or European, in fact needs cri¬
teria and norms. We can therefore readily understand
that the new schools of transport economics must be
developed for the benefit of governments and commun¬
ities. But we also need doctrines for the teachers,

because they are not all under 45 and it is essential that
their knowledge should be refreshed. Economic doct¬
rine is also necessary to those in the transport industry,
and perhaps even more to users and trade unions.
The transport unions are among the most important
in the world. Neither unions nor users should try to

glean at random among transport theories those ele¬
ments which seem to them to be a theoretical justifi¬
cation for their own interests. They must be able to
listen at school, on the benches of the faculties, or in

advanced training courses, to certain verities concerning
transport which must be established as incontrovertibly
as accounting verities.

We vitally need renovated, realistic and undisputed
teaching in transport matters. I therefore regard the
proposed creation of a European Institute of Transport

Economics as fundamental; because the European
scale is imperative for transport.

The European scale is imperative for two reasons.
The first is that most transport problems are

on a European scale. The time has passed when the
railways divided their traffic into two parts : respect¬
able national traffic and second-class transit traffic.

To create higher transport institutes at national level
would be a century out of date.

The second reason is that theory must be very near
to practice. But practice is experience; and it would
be inconceivable not to profit from the widening of the
field of experience made possible by international
co-operation, nor to pool the experience thus gained
by each of us. The problems are the same everywhere.
These identical difficulties should be pooled; that is the
first step towards enriching knowledge before making it
a science.

Moreover, a European school, if it were set up,
would very soon have many occasions for practical
application throughout the world; it might well interest
the United States, since the diversity of Europe would
enable us to carry economic investigation further than
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they have been able to do on the other side of the
Atlantic. One of the first tasks of the European In¬
stitute would be to define a universally valid terminology,
since terms quickly become distorted, especially when
they cross frontiers.

There is one question which the experts present at
the Symposium did not answer, concerning the

public service role of certain carriers. The problem of
public service is a very curious one; it was formerly
regarded as essential, whereas now we hardly ever talk
about it. In contrast, the United States is undergoing
the reverse experience, and, after long having been
unaware of it, has been compelled to face it : the Amer¬
ican road authorities, for example, in some cases pay
the railways to provide suburban services.

This problem must be dealt with at long range, and
we must ask ourselves what the public service should
be in the society of the future. Obviously, it will not
be the public service of a society suffering from a trans¬
port shortage. This problem can only be studied in a
permanent Institute where the details of the future are
gradually worked out.

Another of the objectives to be given to the Euro¬
pean Institute of Transport Economics should

be the coupling of pure and applied science. Obser

vation means statistics. Much has already been done
to standardise statistics, but I think that further pro¬
gress could be made. But while we certainly need
statistics, we do not need too many and the definition
of useful statistics should be the task of the Institute.

These statistics should, of course, be compiled with
the help of the industries concerned. Excellent things
can be achieved in this field, and I should like to quote
an example. I had occasion to speak to the European
Conference of Ministers of Transport about the value
of uniform numbering, for the goods wagons circu¬
lating in all the European countries, in order to facili¬
tate mechanical data-processing of statistics. The
problem was tackled courageously by all the railway
networks; in a single year we persuaded all the net¬
works from Lisbon to Vladivostok to adopt the same
twelve-figure numbering for all goods wagons. The
task was not easy, but it was crowned with success.

I have said that applied science is made up of obser¬
vation and experience. While observation is a matter
of statistics, experience is the systematic exploitation of
all experiments and all observations. Much progress
could be made if our experience were exploited in com¬
mon. The European Institute will therefore have to
engage both in research and teaching. It will improve
its teaching through research.

The industrial organisations will certainly have an
essential role to play in advancing econo¬

metrics. But a very great danger lies in the practical
application of economic theory : each form of transport
wants to make use of theory in order to defend its own
interests. In other words, the risk of theories becom¬

ing purely national is augmented by the risk of appli¬
cation becoming selfishly industrial. This must not be
allowed to happen. European unity is a reality and
so is the unity of transport economics. Since magni¬
tude is a matter of applied economics, there must be a
general mentor to prevent theories being used as a
basis for propaganda which distorts them and halts
their progress.

But it is no longer possible to isolate transport eco¬
nomics from the other factors of evolution. These

factors are of two kinds. First there is the technical

impetus, technical discoveries. It is these which lead
to progress. There is also the construction of human
society, since transport is not an end in itself. Thus
the new type of transport economics which we have to
construct for Europe must not be situated solely on the
intellectual plane; it must be flanked by the study of
technology. Technology will in some sort be situated
upstream. Downstream, there will be sociology. So
transport economics will be studied in the European
Institute at the same time as the prospective technology
of the means of transport and prospective sociology.
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Obviously, technical data can completely change
the transport problem. In the absence of

adequate prospective technology, the economists run
the risk of constructing a transport theory valid for the
steam locomotive age when carriers are at grips with
helicopter problems. It was in this way that pipelines
suddenly appeared in a world which had hardly fore¬
seen them.

There are many examples of this state of affairs. The
most extraordinary is perhaps that of the motor-car,
which, in the minds of its inventors, was a manifestation

of individual freedom. Today, the motor-car is increas¬
ingly conditioned by traffic-lights, which are the real
robots governing the cities. The evolution is very
fast. But many other forms of evolution will see the
light, and it is essential that, side by side with economists,
the Institute should provide a permanent home for
those who are thinking of technical evolution.

Technical evolution may be divided into two parts.
First, there is the evolution resulting from the invention
of new devices such as vertical take-off aircraft, hover¬

craft and other flying carpets. These are instruments.
But in the second place technical changes will parti¬

cularly improve organisation, thanks to what we call
cybernetics - - computer forecasting - - which should
completely transform the means of transport. For
urban transport, cybernisation seems to be the only
possible solution to the problem, so that taxis and
buses are informed of the transport requirements
waiting for them. More generally speaking, an immense
field is now opening concerning information in relation
to the means of transport.

It is very possible that one day the optimum return
on the motor-car and the general interest may necessi¬
tate transhipment so that lighter vehicles are used for
terminal runs in order not to deteriorate the less well-

surfaced secondary road network. Who could have
predicted such an evolution of the " door-to-door "
principle underlying the use of motor vehicles ?
It is certain that the great principles can vanish one
day because someone has finally learnt to make a
calculation.

There is another principle of modern technology :
mass-production. The low manufacturing cost of a
motor-car is due to mass-production further up the
line. Ton-kilometres on a main railway line or a major
waterway are mass-produced ton-kilometres : their
cost is low. But will the maintenance of roads one

day justify mass-production ? That is not certain.
Thus, on a twenty-five year scale, the cost of construct¬
ion may be completely overturned by the cost of
maintenance. Should not such a prospect be taken
into account at once, today?

mists with material. What should be found " down¬

stream " is even more important.
Downstream, there is sociology, and the impact of

sociology on economic study is fundamental. It is
rather as if human society had successively passed
through three stages of development : technical, econ¬
omic and sociological. We can therefore say that
sociology, in the future, will certainly constitute the
essential moderator of economic theory.

The old world was distinguished by a transport
shortage, whereas transport will no doubt be in surplus
tomorrow and in any event sufficient to satisfy the
requirements of all kinds that will arise. Our frame
of reference in assessing the overall value of economic
equipment and structures should therefore be the society
not of yesterday but of tomorrow. Other factors must
be taken into consideration which are nearer the

" human " level than those which alone are taken into

consideration today : these are the factors which are
derived from sociology.

We are beginning to ask ourselves whether the " time
gained " factor should not be taken into account in
calculating the economic return in the construction of
motorways, level crossings and suburban service faci¬
lities. The British, for example, seem to want to take it
into account in the construction of motorways.

Yesterday, transport was expensive; today, it is one
of the cheapest services. This explains why Lorraine,
which has its own coal and iron mines, now finds its

steel in competition with steel from Genoa, which has
to bring its iron ore from Goa in India and its coal
from the United States.

It is certain that, like sociological architects, we must
construct and refashion a society in which transport is
abundant. As sociologists, we must also consider the
consequences of excess transport not only at economic
level but at human level : thus, when we manufacture

ton-kilometres or passenger-kilometres, we manufacture
noise as a by-product.

Thave given a few examples of this philosophy of the
technical evolution of transport which we should

work on " upstream " in order to provide the econo-

To sum up, the proposed European Institute of
Transport Economics would engage both in

research and teaching. It would found its programme
of work on the solid basis of technology and on vast
sociological views in the European tradition, which is
well adapted for that purpose. Between the two tech¬
nical and sociological poles, economics would no doubt
comprise three branches : a theoretical branch fed by
young, progressive brains; a policy branch which would
raise the real problems; an applied branch, finally,
which would be responsible for econometrics and
would work in liaison with the industrial organisations.

The proposal to create a European Institute of Trans¬
port Economics seems particularly opportune in a
Europe whose construction must go hand in hand
with the rejuvenation of structures.
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CURRENT PROBLE

An understanding of the economic problems of one country may

in the surrounding circumstances and even in the nature of tht

OECD 's Economic and Development Review Committee bears this

economy. The following is based upon the Country Survey oj

THE PROBLEM

blow to transform a small capital market domin¬
ated by government issues into an effective instru¬
ment for financing industrial investment.

THE SITUATION

The Austrian capital market is small and for
equities almost non-existent. The value of securities
outstanding at the end of 1962 was equal to only
about 90 per cent of the value of that year's invest¬
ment (compared with 600 per cent in the US for
securities listed on the New York Stock Exchange

alone). Most of these were fixed-interest securities :
equity capital has amounted to less than 1 per cent
of new investment in recent years.

The capital market is dominated by public and
semi-public issues - - about two-thirds of all new
issues in 1961-63.

In terms of the savings at their disposal, pur¬
chases of securities by both private and institutional
investors are low in Austria. Private savers keep

a large portion of their savings in relatively liquid
form, including savings deposits, which are almost
as liquid as demand deposits and this, among other
things, acts as a brake on security purchases by banks.
The shortage of long-term funds is reflected in rela¬
tively high interest rates and steady borrowing
abroad.

The cost of raising equity capital on the market
is high, and most companies finance their invest

ments by ploughing back profits or borrowing from
banks (an alternative that does not exist in most
OECD countries).

BACKGROUND

To a great extent the failure of the Austrian
capital market to develop can be attributed to e
complex of controls, regulations, taxation policies
and deep-rooted traditions. Among the specific
factors that have been cited are the following :

Institutional investment is strictly controlled : lift
insurance companies can, in effect, only buy Federa
bonds, mortgages and electric-power company bonds
Savings banks must have the express permission oJ
the Minister of Finance to purchase securities.

Some features of the tax system deter trading ir
industrial shares. For example, distributed profits
are subject to both corporate and personal incomt
taxes. There is an issue tax on industrial bonds anc

shares and a tax on conversion of reserves into equitj

capital.
The high level of self-financing, in part a result o

the undeveloped state of the capital market (il
makes capital issues costly), also tends to perpetuate
this state. Profits have been high during the post¬
war years; some observers feel that the use of profit;
for investment has prevented companies from having
a more generous dividend policy, and that highei
dividends might have stimulated the demand foi
equities.

The capital market problem has been constantly
in the fore of public discussion during recent years
Various programmes for overcoming the problerr
have been worked out, and a comprehensive set o
proposals for new legislation was drawn up in 1962
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S AND POLICIES

provide valuable insights into those of another, despite differences

problem itself. The solutions found may also be highly relevant,

fact in mind in making its annual surveys ofeach Member country 's

Austria for 1Ç64.

Two bills of limited significance have been passed
so far, and the Government was asked last year to
work out a new set of proposals.

COMMENTS

OF THE COMMITTEE

It is important that progress should be made
towards overcoming the existing difficulties, hirst,
from the point of view of international payments
equilibrium, it is clearly undesirable that a country
with a fairly persistent current external surplus
should attract long-term capital from abroad, entail¬
ing a continuous increase in its foreign exchange
reserves. Second, the increase in domestic liquidity
resulting from the external surplus has at times been
an important source of inflationary pressure. More¬
over, an expansion of the domestic capital market
should have favourable effects on the allocation of

savings and should exert downward pressure on inter¬
est rates. There is little doubt that the efficient

functioning of a capital market depends to a great
extent on its size and therefore on the supply of
Ravings put at its disposal.

A revision of the often excessively strict conven¬
ions governing investment by institutions could help
0 increase the supply of savings. The " monopoli-
ation " of the capital market by public authorities,
jr rather by the Federal Government and electric
>ower companies, is perhaps the most frequently
riticised feature in the current capital market in
Austria. The public authorities ensure that their
narket requirements are covered by tax discrimina-
ion in favour of holders of certain types of their
)onds and by control of market issue activity,
liese are exposed to heavy criticism in some quarters.

At one further remove, however, it may well be
asked whether doing away with the special instru¬
ments enabling the Government to cover its market
requirements would be sufficient to bring lasting
relief in the capital market. A reconsideration of
budgetary policy and in particular of ways and
means of reducing the large Federal budget deficit
(1.9 per cent of GNP in 1963) is certainly relevant.

The virtual non-existence of a money market has
recently been brought to the fore in discussion of the
capital market. It is strongly felt in Austria that a
properly functioning money market is a necessary
condition for an efficient capital market. This is
clearly a very relevant approach. A developed
money market would enable the Federal Govern¬
ment to cover part of its financial needs by the issue
of Treasury bills, thereby bringing relief to the capital
market. For the other sectors of the economy, Treas¬
ury bills would constitute a convenient outlet for
short-term investment. The shift of emphasis away
from particular rules and regulations to more basic
problems like those of budget financing clearly indic¬
ates the wider approach to the capital market prob¬
lem adopted in recent years. Whether special
measures are called for to stimulate the supply of
risk capital is less certain. The small volume of
risk capital in the Austrian market may just as well
reflect low demand for it as reluctance on the part of
investors to enter the equity market. In part the
small equity volume can be attributed to the struc¬
ture of ownership and the form of business organi¬
sation. In Austria the private joint stock company
is less common than in most other OECD Member

countries. Nationalised industry, owned either dir¬
ectly by the Government or by the nationalised
bank, weighs fairly heavily in the industrial sector.
(The possibility of allowing nationalised industry
to issue non-voting shares in the open market is
under discussion). Family enterprises are also fre¬
quent, as are other kinds of non-stock companies.
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A
I % foreign tourist is officially defined as

__!_. JL " any person visiting a country, other
then that in which he usually resides, for a period of
at least twenty-four hours ". Otherwise he is con¬
sidered to be an " excursionist ".

Why he tours about from country to country is
usually for reasons of pleasure or recreation or
health. But it could be for sports or family matters,
or he might be on a religious pilgrimage. Another
complementary objective may be intellectual or
cultural improvement. Even people on business
trips are classified as fourists.

'the definition, accepted by OECD's Tourism
Committee, was recommended by a committee of
the old League of Nations in 1937. It is probably
more useful today because of the phenomenal number
of foreign tourists and the enormous sums of currency
they contribute to this growing industry. The
number of foreign fourists reaches into many millions
each year, and the income from international tourism
is calculated in billions of dollars.

In 1950, when postwar recovery in most Euro¬
pean countries was well under way, foreign

tourist arrivals in countries that were members of

the Organisation for European Economic Co-opera¬
tion, the precursor of OECD, numbered approxi¬
mately thirteen million. The statistic is impressive
in view of the foreign currency restrictions prevalent
at the time. This total includes the visits made to

various European countries by some 300,000 tourists
who came directly from the United States and whose
spending helped reduce the dollar deficit hampering
international trade.

By 1958 the total reached an approximate 31 mil¬
lion for European Member countries. In 1962, by
which time the United States and Canada had

become members of OECD, something like 68 million
foreign tourist arrivals were recorded in Europe and
North America - 52 million and 16 million respec¬
tively.

In 1963, foreign tourist arrivals in European
Member countries increased by 8 per cent over 1962,
when a similar increase was recorded over 1961.

Although the percentage increase in Italy was small
(2.4 per cent) the country still reported the largest
number of foreign tourist arrivals at frontiers in
1963 with the total of 10,600,000. This did not

include over twelve million excursionists. Spain
was very close behind with about 8,800,000 foreign
tourist arrivals, an increase of 23 per cent over 1962.
This, in turn, did not include over one million

Spanish nationals residing abroad who visited the
homeland, and 1,113,000 foreign excursionists.

Some European countries report the nights foreign
tourists spend in hotels. E'or fourteen of these,
including Yugoslavia, which is often associated with
OECD programmes, nearly 183 million nights were
recorded, an overall increase of \\\e per cent over

TOURIST RECEIPTS OF OECD

MEMBER COUNTRIES EXCLUDING
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1962, about half the rate of preceding years. This
figure was affected by the huge increase in camping
holidays, which naturally has its effect on hotel
returns.

The six million foreign tourist arrivals in the
United States in 1963 represented an increase of
about four per cent compared with 1962. Of these
about five million were Canadian. The number of

tourists from OECD European countries was 352,000,
an increase of about 13 per cent over 1962. Foreign
tourism in Canada remained about the same in 1963

and 1962. The tourists comprised mainly United
States citizens around ten million each year.

i :

A
/ % Ithough the overall rate ol increase in

__(_. ______ 1963 over 1962 may have slowed up
somewhat, it was still a steady gain for almost all
OECD countries and early fragmentary reports for
1964 indicate a year in which new records will be
achieved. During the first five months of the year
foreign tourist arrivals at frontiers showed specta¬
cular increases for several countries : 58 per cent for
Portugal; 36 per cent for Spain; and 17 per cent in
the United Kingdom over a similar period in 1963.
During the same period foreign tourist arrivals at
hotels rose by 18 per cent in Austria and 17 per cent
in Switzerland. For the first half of 1964 the number
of overseas visitors to the United States totalled

411,000, an increase of 24 per cent over the first
half of 1963.

Perhaps a clearer picture emerges from estimates
of the total money spent. For eighteen Member
countries the income from international tourism was

$ 6,100 million in 1962 and $ 6,900 million in 1963,
an increase of about 12 per cent. From the eco¬
nomist's point of view, tourism is one of the most
important single items in international trade. No
longer a stop-gap for dollar deficits, it provides
important support for countries in the process of
modernising their economic structure. For most
Members it is a favourable influence on their balance

of payments; for others a problem to be solved.
In 1963, to take the latest year for which sta¬

tistics are available, surpluses were recorded for
Italy ($749 million), Spain ($611 million), Austria
($ 314 million), Switzerland ($ 253 million), France
($ 121 million), Ireland ($ 77 million), Greece ($ 67 mil¬
lion) and Portugal ($ 42 million). With the except¬
ion of France, the surpluses exceeded those of the
previous year.

In the same year a balance of payments deficit
on account of international tourism in the United

States was $ 1,136 million, an increase over the 1962
deficit of $ 1,022 million. A deficit was also recorded
in Germany of $ 586 million, but this was less than
the 1962 figure ($ 630 million). On the other hand,
as in the United States, the deficit increased in the

United Kingdom (from $ 54 million to $ 128 million),
Belgium, Sweden and Turkey.

T
m he growth of international tourism during
M the postwar years was not left altogether

to chance. Although individual countries found
ways of improving their share of the industry by
publicising their attractions and making touring less
hazardous or difficult, more effective measures were

found through international co-operative action a
principle worked out by OEEC and its successor,
OECD, for economic expansion and international
trade. In 1919 OEEC established the Tourism

Committee and gave it the task of studying tourism
problems and offering solutions that would benefit
all Member states involved in the enterprise.

One of the Committee's main tasks today is to
spot trends so that Member countries, now in keen
competition with each other, can prepare for and
take advantage of the evolution in the industry.
The findings are passed on in an annual report. An
outstanding trend in recent years is the growth of
tourism in Mediterranean countries. This is made

possible by the increased mobility of the tourist.
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are among the reasons underlying " the growing
success in Spain, Portugal, Greece, and Yugoslavia ",
as the Tourism Committee reports.

w
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Construction of motorways and tunnels as an aid to tourism
the Mont Blanc tunnel will be open to traffic this year.

Airlines, 'bus companies and railways all offer
special facilities, llie number of privately-owned
cars in European Member countries, which was over
28 million at the end of 1962, having doubled, and in
some cases tripled, in number during the preceding
ten years, has considerably increased since then.
At peak periods they all seem to be on tour at the
same time. It is not irrelevant, especially for
countries like Greece and Turkey, that tourism by
yacht is also on the increase.

Tourism in the Mediterranean area broadens the

choice travellers have for spending holidays. As a
rule tourism here is a recent development and accom¬
modation tends to be more available and often more

modern. Above all, costs are lower and this has

created a new kind of tourist the bargain hunter.
Lower rates appeal especially to the youth groups
and the lower income bracket families now clearly
the majority of tourists. The relative certainty of a
favourable climate and easy access to water and
other sports are additional decisive elements. These

A
I % niong major improvements, advocated

-A- -^- by OECD and undertaken by various
Member countries, is the reduction or abolition of

customs formalities and border procedures. The
demand for entry visas was always a trying point
for would-be tourists. The time, money and red
tape needed to get this document was dissuasive.
As a result of an OECD Council decision, all European
Member countries have abolished the visa formality.
No visas are requested by Canada for tourists from
OECD countries staying three months or less.
Although the United States still requires visas, they
are easily obtained from any consular post by mail
and without charge.

More recently, some countries have removed the
need for passports (identity cards being a substitute).
In Europe, customs inspection of luggage has been
considerably simplified. In the United States, the
old written declaration of articles a tourist had in

his luggage has been eliminated at international
airports for all except those carrying articles exceed¬
ing the franchise.

Following an OEEC Council decision in 1955,
Member countries agreed to free tourist information
and promotion materials from import duties. Since
then the growth of this by-product of the tourist
industry has been remarkable. Expenditures on
advertising and publicity are now reaching into
millions of dollars.

In the early postwar years the amount of currency
a tourist could take out of his country was severely
restricted. Today, through actions taken by the
OECD Council, most Members have liberalised the

amount to a figure of $ 700 per journey and some
have removed the ceiling altogether.

T
;§ improvements in accommodation lor inter-
M national tourism have been made and continue

to preoccupy most Member countries. In 1963
especially, Member governments advanced pro¬
grammes of construction and modernisation of
hotels and other lodgings.

Examples of large-scale expansion include the
plans France has for developing ten Mediterranean
resorts on the coast of Languedoc and Boussillon.
They will accommodate 800,000 visitors. Norway
has established three tourist pilot areas relating to
accommodation, especially among its fjords. In Italy
nearly 35,000 new rooms, 32,500 of which with
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baths, were built in 1963, mainly in third- and
fourth-class hotels and boarding houses.

A recent trend in accommodation is the growth
of capacity on camping grounds or lent villages.
Partial reports for 1963 indicate an increase of
27 per cent in Belgium and 23 per cent in Italy.
A random selection of figures for nights spent by
foreign tourists on camping grounds estimated nearly
two million for Germany (up 15 per cent), 2.6 million
for Norway (20 per cent increase), 4.3 million in
Spain, and 7.2 million for Italy.

However, statistical censuses for camping and
caravanning (car-trailers) and rentals of rooms, flats
and holiday villas are far from realistic. Many
camping sites could stand improvement in facilities,
and for this reason certain governments are today
considering methods to bring them under control
of public safety and health departments.

T
m mportant and favourable changes have been
M observed in tourist transport facilities. Out¬

standing was the reduction on trans-Atlantic airline
fares. In the early 1950s, air transport companies
developed " tourist-class " fares and found a growing
number of takers. In 1963 trans-Atlantic airline

companies increased the capacity for economy class
travel by 14 per cent and recorded an increase of
8 per cent in the number of passengers in this class.
Today's popular club-sponsored charter flights are
an additional achievement in widening the base of
tourism. In 1963 charter flights crossing the North
Atlantic (not lo mention the numbers within Europe)
carried 414,000 passengers --an increase of 31 per
cent over the preceding year. Of the two million
American tourists going overseas in 1963 in all
directions, 84 per cent went by air. International
air transport returns in Europe continued to show
upward trends; passenger traffic through airports
rose by 13 per cent in 1963. Singularly impressive
was the passenger traffic at one airport - - Palma
Airport in Majorca. The number passing through
it in 1963 was 1,270,000, or 23 per cent higher than
in 1962 and 52 per cent above the 1951 figure.
Patterns of tourism, in numbers and direction, were

clearly changing.

The trend towards travel by air has obviously
affected traffic on transatlantic shipping lines, lime
was when berths were unobtainable during the peak
summer travel periods. Today, as business travel
by sea has become less frequent and the ocean voyage
more a pleasure trip, capacity has been deliberately
reduced by many lines. Transatlantic sea traffic
itself decreased in 1963 by 3 per cent. But all
this enabled shipping firms to divert space to the
popular cruise holiday. Ships belonging to the
groups of shipping companies known as the Atlantic
Conference alone carried 129,000 on cruises in 1963.

All available data for 1963 indicate that visitors

preferred the motor car as a means of transport
when travelling to neighbouring countries. For
much longer journeys the preference was mainly

aircraft for speed and railways for comfort. Thus
arrivals in Germany showed 97 per cent by road and
rail, two per cent by sea and one per cent by air.
In Portugal 59 per cent of foreign tourists came by
road and rail, and in Italy the percentage was 71.
Arrivals by air, however, were higher in Greece
(48 per cent), Turkey (58 per cent) and the United
Kingdom (60 per cent).

In stimulating road tourism Member countries
are making efforts to increase and improve motorways
or auto-routes. By fhe end of the year the total
European network was 6,717 kilometres. Mean¬
while, construction of tunnels and bridges on main
tourist routes went on apace. The Grand St. Ber¬
nard Tunnel through the Alps between Switzerland
and Italy, and the Guadarrama tunnel on the Madrid-
Coruna road in Spain, were opened in 1963. Work
was under way on the Mont Blanc Tunnel between
France and Italy, to be opened in 1965. Portugal
continued construction of a suspension bridge over
the Tagus at Lisbon.

In European countries especially, holidays and
vacations for millions of people are deter¬

mined by traditional factors in education, employ¬
ment and climate. School terms and examinations

determine holiday time for millions. Collectively
decided regulations in business firms and industry
permit workers to go on holiday at the same time as
their children. This often leads to complete com¬
mercial closures for a month. The result is massive

overcrowding of tourists on highways and resorts,
mostly in August.

Authorities are considering staggering school terms
and thus holiday vacations so that they do not all
coincide in a single peak period. France, for one,
is to establish two separate school terms and holiday
periods for the north and south of the country,
starting in 1965. A similar system is already in
force in Austria for the eastern and western pro¬
vinces. Completion of examinations for the
General Certificate of Education in the United

Kingdom in June rather than July is under consi¬
deration.

In industry and other economic sectors a rotation
system for employees, retarding or advancing holi¬
days, is among measures advocated in solving the
bunched-up holiday period. In France, as an out¬
standing example, only half of the public servants
will be allowed to take holidays in August from 1965
onwards. Thought is being given to moving the
dates of certain public holidays. The United King¬
dom has decided that for 1965 and 1966 the August
Bank Holiday will be moved from the first to the
last Monday in the month.

These improvements are expected to make trans¬
port in tourism less burdensome, roads less jammed
and accommodation more available, and so less

expensive. Lengthening the holiday season through
staggered vacations will undoubtedly benefit both
tourist and industry alike
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CHEMICAL

PRODUCTION
Europe's chemical industry
has grown more rapidly
during the last twenty years
than any other large branch
of manufacturing. OECD's
Special Committee for
Chemical Productsthought
it important to find out why
and asked Dr. Hans Witt-

meyer, the German Chem-
ical Federation's chief

statistician, to look into
the matter. Some of his

more important findings,
just published by OECD
under the title"The Chem¬

ical Industry in European
Member Countries of

OECD", are summarised
below.

1950 51 52 53 54 55 56 57 58 59 60 61 62

INDICES OF PRODUCTION FOR EUROPEAN

MEMBER COUNTRIES OF OECD (1953 = 100)

While manufacturing product¬
ion as a whole rose by 75
per cent during the years

1953 to 1962, the output of the che¬
mical industry moved ahead by 1 46 per

cent and its share in the European
nations' GNP rose from 2.5 to 3.2 per
cent.

Much of the chemical industry's
growth during these years has been
based on organic (as opposed to
inorganic) synthesis. In the early
1950s most (90 per cent) of organic
synthesis used coal as a raw material.

But today coal has fallen in relative

importance (to about 20 or 25 per
cent) ; petroleum and natural gas
have taken its place. Production of
petrochemicals in 1962 was 13 times

higher then in 1953.
The value added to raw materials

in the process of organic synthesis
can be very great : a unit of carbon
may have its worth enhanced twenty
or thirty times.

It is characteristic of organic syn¬
thesis that when a given number of
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elements interact, they yield a greater
number of products, each having its
own distinctive properties. For

example, the reaction between chlor¬

ine and methane produces five quite
different substances, some in large,
some in small quantities. Chlorine

and liquid benzol can yield as many
as seven substances. Even a single
substance can be made to take on

quite different properties through such
processes as polycondensation or

polymerisation, which change the
size of the molecule.

This is true at each stage of the
production process, with the result

that the variety of potential products
is virtually infinite as are the uses and

possible outlets. New products are

constantly being introduced.
The versatility of some of the end

products of organic synthesis makes
the market for them great in scope.
Plastics, for example, which have

been an important factor in the recent
growth of the chemical industry, are
used in such diverse branches of

industry as construction, engineering

and many kinds of manufacturing.
Since 1953 plastics output has grown
450 per cent.

There are, moreover, alternative

ways for making products with similar
properties. The fact that chemicals

created early in the process of organic
synthesis can be used in many differ¬
ent ways gives the industry great
flexibility as to choice of both pro¬
duct and process.

Another key to the dynamism of
the chemical industry : production of
a desired chemical may give rise to
large quantities of a by-product.
The very existence of the by-product
in turn sets up a pressure within the

production system to find a use for it.
It is not unusual for the by-product
to become more important than the

original substance. An example : in
order to obtain by electrolysis the
caustic soda required to meet demand
some years ago, manufacturers were
forced to produce about seven-eighths
as much chlorine. The problem was
to find an outlet for the chlorine, a

highly corrosive gas which cannot

be stored for an unlimited period.
So successful was the attempt that
today the problem is reversed. Chlor¬
ine is in great demand for solvents

and plastics, and outlets must be
found for the large quantities of
caustic soda which are necessarily
produced at the same time.

The pressure for new products
comes not only from within the

industry but from customers indus¬
trial as well as private consumers.
The interaction between consumers

and producers is unusually intense,

and frequently suggestions will be
made or needs expressed which
prompt manufacturers to alter existing

products or produce new ones.

Although the amount of capital
required is high (as are research
development and marketing costs),

so is labour productivity. In 1961
value added per worker came to
S 5,900 as against S 3,000 for manu¬
facturing as a whole. More sig¬
nificant, productivity has been growing
more rapidly in chemicals than in the
average manufacturing industry.
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Instruments produced by the Centre undergo rigorous inspection before distribution to schools.

TRAINING TURKISH YOUTH
FOR FUTURE SCIENTIFIC NEEDS

This article was contributed

by Edgar KENNEDY
Consultant to the Directorate
of Scientific Affairs of OECD

An example of fruitful international co-operation in a practical field of
education was highlighted when the Turkish Prime Minister inaug¬
urated in Ankara the Centre for the Production of Science Teaching
Instruments, which was founded as a means of expanding scientific
and technical training to meet the demands of Turkey's economic

growth. The object of this OECD-initiated pilot activity is to show developing
countries, particularly those with a shortage of foreign currency to purchase adequate
supplies and no scientific instrument industry, how to overcome the lack of laboratory
equipment and raise the standard of science teaching in their schools. A similar
project is Hearing completion in Greece.

The problem of training the requisite numbers of scientists and technicians in an
expanding economy is one which is not peculiar to Turkey. Among the basic causes
in many Mediterranean countries are a shortage of teachers and the absence of
science teaching equipment. It was evident from an educational survey of Turkey
that the relatively few qualified personnel emerging from the higher institutions
reflected the inadequate training at primary and secondary school level and it was
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decided that in these areas the Directorate of Scientific

Affairs of OECD might usefully assist. Among the several
courses of action indicated to redress the situation was a

plan for equipping schools based on a national centre for
producing essential items of science equipment.

In July 1901 an Agreement was signed between OECD
and the Turkish Ministry of Education, by which the Orga¬
nisation accepted a Turkish proposal to establish such a
Centre in Ankara. Preliminary studies, by OECD experts,
confirmed that more than 15,000 primary and some 300
secondary schools in Turkey " have no science teaching
equipment whatsoever ". Moreover, it was revealed that
in those schools equipped with science instruments from
abroad the repair and maintenance of this equipment was
handicapped by the lack of foreign currency to purchase
replacements for damaged parts. In other schools, new
instruments, unused by teachers or students, reposed in
glass cases like museum pieces. There was also noted a.
reluctance on the part of science teachers to demonstrate
principles to students on apparatus with which they them¬
selves were unfamiliar. Only in a few schools was there
enough apparatus to enable the students to carry out exper¬
iments. In most, instruction was necessarily confined to

demonstrations by the teachers or to diagrams and charts.
The conditions described in the Reports were hardly calcul¬
ated to arouse much interest in science students.

In collaboration with the Turkish authorities, a Joint
Committee was formed of Turkish educational and technical

experts and representatives of the OECD Scientific Affairs
Directorate. Following hard on curriculum reform measures
in the teaching of the natural sciences, the Joint Committee
compiled a list of instruments to be manufactured for instruc¬
tion in science, based primarily on the concept of simplicity
and economy. It was also planned that the Centre should
produce the apparatus on the list in quantities to equip,
initially, the primary and secondary schools on a scale con¬
sistent with the demands of the revised science syllabus.
Equipment for higher institutions and for research was to
follow at a later stage.

In addition to providing expert advice and technical
assistance in developing the project, OECD undertook in the

Prime Minister Ismet Inonii examining science teaching
equipment produced by the Centre.

Agreement to contribute one-quarter of its cost towards
acquiring outside Turkey the machines and equipment
necessary for the functioning of the Centre. Shortly after
the signature of the Agreement a list of machine-tools and
up-to-date equipment was jointly drawn up and orders
despatched; a work- flow plan was agreed; models of the
required apparatus constructed and type and quantity of
raw materials established.

Ground was broken for the new Centre in December 1962,

and by January 1964 a building housing all the operational
elements of the Centre reached completion.

Basically, the Centre is an industrial unit and its
|)roducts are diverse laboratory equipment. As
it was an experimental project many of the
attendant problems were solved empirically.
The main workshops arc 4,500 square metres

in area, and administration and auxiliary services are pro¬
vided for in a block of 1,500 square metres. In addition to
the machine-shops, there are units for glassblowing in which
a high standard is reached, for plastics and electro-plating.
The close proximity of road and rail permits easy distribution
of the Centre's products to schools throughout Turkey.

The staff consists of 109 designers, technicians and admin¬
istrative personnel, many of whom are attached to the
Vocational Training School nearby as instructors. Training
of the more promising recruits to the staff in the techniques
of mass-production was organised by OECD in France for
5 technicians. On their return, an " each one teach one "

training escalation programme was followed.
The role of the centre is to establish Turkey's self-sufficiency

in scientific instruments for educational purposes. This
means supplying, initially, the primary and secondary schools
with a total of 218 pieces of apparatus on the list drawn up by
the Joint Committee, or 3,335,400 instruments. To reduce
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Left : Part of workshop showing some of the machine tools
contributed by OECD.

Below : Display of part of the equipment produced by the
Centre for distribution to secondary schools.

V_fL4IL________l

the operation to more manageable proportions, 30 instru¬
ments designated " absolutely indispensable " for teaching
physics in primary schools were scheduled for the first pro¬
duction cycle. But the manufacture of even these 450,000
instruments meant a radical departure from the artisan
methods then in use if the schools were to be supplied to an
acceptable level within the suggested period of 5 years pro¬
posed by the Turkish authorities.

Mass production proved the solution. To be economically
justifiable, the Centre's output must be such as to produce
science teaching equipment at a cost per unit, within the
fixed budgetary provisions of the Ministry of Education for
this purpose, less than the alternative cost of acquisition
elsewhere. Here economy of scale supplied the answer.
The demands on the Centre called for an initial output of
960 instruments per day, exceeding the critical by some
300 and rising to 2,130. The last-named figure was to meet

not only the requirements of the number of pupils reaching
school age, extrapolated to 1967, but also the estimated
increase in school attendance by those now of school age

but unable for various reasons to attend as the eco¬

nomic base of the whole population rises.
According to the First Five Year Development Plan,

1963-1967, published by the State Planning Organisation,
Ankara, the Turkish educational aims are to raise the per¬
centage of the school age population in primary schools
from 73 % to 100 % in 1977 ; and in technical schools from
1 % to 4.5 % during the same period. Hence, to meet the
demands imposed by the estimated increase under the two
heads mentioned, the Centre's production was planned by
the OECD consultants to supply the existing schools within
three years of the Centre becoming operational.

One particularly important aspect of the Centre, much
valued by science teachers, is the Demonstration Laboratory,
occupying a wing of the main building, in which courses are

given to groups of 24 science teachers to each session in the
use of the complete set of instruments produced for the
schools. By familiarising themselves with the up-to-date
apparatus, the teachers can face their classes with added

confidence. The participation of the students in the experi¬
ments made possible by the Centre's output has familiarised
them with modern experimental methods.

Adjoining the Demonstration is the Research Laboratory,
whose role is to improve continually the design of the appar¬
atus to meet changing needs in the science syllabus, to
invent new apparatus and to apply, both in design and manu¬
facture, advances in the field of science teaching equipment.

In a review of the project from the submission of the
Turkish request for OECD assistance through the
planning to the operational stage, " the importance
attached by the Turkish Government to the Centre
cannot be measured ", stated Dr. Ilhan Ozdil,

Director-General of Technical Assistance and Vocational

Training of the Ministry of Education, at the inauguration,
" only by the estimated saving to Turkey of TL 50 million
in foreign exchange. This sum would be needed to acquire
the same number of teaching instruments in one year as the
Centre will produce. It has also provided the means for
Turkey to achieve a higher standard of science teaching
without which our economy cannot advance ".

It is to be hoped that the potentialities of this venture,
the detailed planning and scope of which are described above,
will now be fully exploited by the Turkish authorities as an
integral part of the implementation of the country's economic
and educational plans.

The Centre's contribution to Turkish education underlines

its value as an OECD pilot project from which the experience
acquired in its establishment might serve Member and other
countries faced with basic educational problems.
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NEW OECD
PUBLICATIONS

WORKING OF PLASTICS

Through the fast and inexpensive production of innumerable
consumer goods and many technical parts, the use of plastics has
become a decisive advantage of the economy of every country.
This new publication deals with the more important plastics
and other materials used in the working of plastics, design and
manufacturing processes.

124 pages US $ 1.25; 7s 6d ; F 5; SF 5 ; DM4.20

STATISTICS OF BALANCE OF PAYMENTS, 1950-1961

The purpose of this volume is to bring together the main series
of OECD countries' balance of payments statistics, and to present
them in a standard framework, so as to secure maximum com¬

parability over a long period of time. The compilation starts
in 1950, the earliest year for which roughly comparable and
complete data could be reconstructed, and ends with 1961, the
most recent year for which full information was available when
the basic data were prepared.

134 pages US$2; 12s 6d; F 8; SF 8 ; DM6.60

THE CEMENT INDUSTRY : Statistics 1963, Trend 1964
This report considers important aspects of the cement industry,
including the situation in 1963 and the outlook in 1964; produc¬
tion and employment, production capacity, consumption and
prices, and international trade (exports, imports and trade in
clinker). A final section is devoted to investment programmes
for 1964 and 1965.

36 pages US $ 1 ; 6s ; F 4; SF 4 ; DM3.30

COUNTRY REPORTS ON THE ORGANISATION OF

SCIENTIFIC RESEARCH : Italy

In 1962, the OECD Committee for Scientific Research decided

that a survey should be made on the organisation of scientific
research in each Member and associated country. The double
objective of these reports is to provide national authorities and
administrators of research with concise and comparative inform¬
ation on the general structure of science in Member countries,
and to serve as a basis for examination of their scientific policies.

46 pages. Free on request.

THE CHEMICAL INDUSTRY IN THE EUROPEAN

MEMBER COUNTRIES OF OECD, 1953-1962

During the past twenty years growth has been faster in the chem¬
ical industry than in any of the other large manufacturing
industries. The OECD Special Committee for Chemical Pro¬
ducts therefore decided to have a general study made describing
the evolution of the industry since 1953 the first year in which
statistics might be said to be complete and uniform and
pointing to the reasons for the rapid rate of growth. Broadly,
the study covers the chemical industry as an economic factor,
the role of the European OECD countries in the world chemical

industry, foreign trade and domestic supply; it is completed by
a number of statistical annexes.

72 pages US$2; 12s 6d ; F8; SF i DM 6.60

MATHEMATICS TODAY

This volume, the fourth of a series published by the OECD
Directorate for Scientific Affairs on the subject of modern school
mathematics, presents the proceedings of an International
Conference held in Athens. On that occasion, a forum of
leaders in school mathematics reform examined and discussed

the new programmes which OECD has encouraged or actively
sponsored for experimentation and adoption in Member countries.

420 pages US$3; 17s 6d ; F 12; SF 12 ; DM10

TO APPEAR SHORTLY

MARKET RESEARCH BY TRADE ASSOCIATIONS

US$1; 6s; F 4; SF 4 ; DM3.30

CODE OF LIBERALISATION OF CURRENT INVISIBLE OPERATIONS

December 1964 US $ 1.50; 9s; F 6; SF 6 ; DM 5

ECONOMIC SURVEYS BY OECD, 1964-1965 :

ICELAND, December 1964
UNITED STATES

GERMANY

Single copies : US$1.80; 5s; F 3; SF 3 ; DM2.50
Subscription, 21 booklets : US $ 10 ; £ 3.3s ; F 42 ;

SF 42 ; DM 35

INTERNATIONAL SCIENTIFIC ORGANISATIONS

Catalogue. Price not yet fixed

MODERN MATHEMATICAL METHODS OF ENGINEERING

Price not yet fixed

RE-ORGANISATION OF THE CIVIL SERVICE IN GREECE

by Professor G. Langrod
Price not yet fixed

PROBLEMS OF AGRICULTURAL CO-OPERATION

Case study in Greece, by J. Chombart de Lauwe and
J. Poitevin

US$1; 6s; F 4; SF 4 ; DM3.30

METHODS OF MEASURING AIR POLLUTION

US$1.25; 7s 6d; F 5; SF 5 ; DM4.20

THE RESIDUAL FACTOR AND ECONOMIC GROWTH

US$5; 30s; F 20 ; SF 20 ; DM 16.50

THE IRON AND STEEL INDUSTRY IN 1963 AND TRENDS IN 1964

US$2.50; 15s; F 10; SF 10 ; DM 8.30

SOLID STATE AND LOW TEMPERATURE PHYSICS IN THE USSR

US$3; 17s 6d; F 12 ; SF 12 ; DM 10

school chemistry : Trends in reform. Selected Topics
US$1.50; 9s; F 6; SF 6 ; DM5

CATALOGUE OF MAIN MARINE FOULING ORGANISMS

Volume 2 : polyzoa

US$2; 12s; F8; SF 8 ; DM6.60

THE MEDITERRANEAN REGIONAL PROJECT

GREECE : Education and Economic Development
YUGOSLAVIA

SPAIN

Prices not yet fixed

TRAINING OF TECHNICIANS IN IRELAND

Price not yet fixed

PROSPECTING METHODS FOR CHROMITE

US$6; 37s 6d ; F 25 ; SF 25 ; DM21

Food and Agriculture Documentation Series :

No. 65 : CO-OPERATION BETWEEN RESEARCH IN AGRICUL¬

TURAL NATURAL SCIENCES AND AGRICULTURAL

ECONOMICS.

Report of the 1963 Seminar
US$2.50; 15s; F 10; SF 10 ; DM8.30

No. 67 : PROBLEMS OF MANPOWER IN AGRICULTURE

US$1.50; 9s; F6; SF 6 ; DM5

No. 68 : THE ECONOMIC EFFECTS OF FRESH MEAT PREPACK¬

AGING IN MEMBER COUNTRIES OF OECD

US$ 1. 75 ; 10s 6d; F 7 ; SF 7 ; DM 5.80

No. 69 : OECD SCHEME FOR the VARIETAL CERTIFICATION

OF HERBAGE SEED MOVING IN INTERNATIONAL

TRADE

US $ 0.75; 5s; F 3; SF 3 ; DM2.50
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WHERE TO OBTAIN OECD PUBLICATIONS

ARGENTINA

Editorial Sudamericana S.A.,

Alsina 500, Buenos Aires.

AUSTRALIA

B.C.N. Agencies Pty. Ltd.,
62 Wellington Parade,
East Melbourne, C.2.

AUSTRIA

Gerold & Co., Graben 31, Wien 1.
Sub-Agent :
Buchhandlung Jos. A. Kienreich,
Sackstrasse 6, Graz.

BELGIUM

N.V. Standaard-Boekhandel,
Huidevettersstraat 57, Antwerpen.

Librairie des Sciences (R. Stoops),
76-78, Coudenberg, Bruxelles.

BRAZIL

I.ivraria Agir Editôra,
Rua Mexico, 98-B, Rio de Janeiro.

CANADA

Queen's Printer - Imprimeur de la Reine,
Ottawa.

Prepayment of all orders required.

DENMARK

Ejnar Munksgaard Forlag,
Nôrregade 6, Kôbenhavn K.

FINLAND

Akateeminen Kirjakauppa,
Keskuskatu 2, Helsinki.

FRANCE

OECD Publications Office

2, rue André-Pascal, PARrs (16e).

Principaux sous-dépositaires :

Parts : Presses Universitaires de France,
49, bd Saint-Michel (5e).
Librairie de Médicis,

3. rue de Médicis (6e).
Sciences Politiques (Lib.),
30, rue Saint-Guillaume (7e).
La Documentation Française,
16, rue Lord-Byron (8e).
Bordeaux : Mollat.

Grenoble : Arthaud.

Lille : Le Furet du Nord.

Lyon IIe : L. Demortière.

Marseille : Maupetit.
Strasbourg : Berger-Levrault.

GREECE

Librairie Kauffmann,
21, rue du Stade, Athènes.

GERMANY

Deutscher Bundes-Verlag, GmbH.
Postfach 9380, 53 Bonn.

Sub-Agents : Berlin : Elwert & Meurer.
Mùnchen : Hueber.

Hamburg : Reuter-Klôckner;

und in den massgebenden Buchhandlungen
Deutschlands.

ICELAND

h. f.Snÿbjôrn Jonsson & Co
Hafnarstraeti 9,
P.O. Box 1131 - Reykjavik.

INDIA

International Book House Ltd.,

9 Ash Lane,
Mahatma Gandhi Road, Bombay 1.

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

17 Park Street, Calcutta.

IRELAND

Eason & Son,

40-41 Lower O'Connell Street, Dublin.

ISRAEL

Blumstein's Bookstores Ltd.,

35 Allenby Road,
and 48 Nahlath Benjamin St., Tel-Aviv.

ITALY

Libreria Commissionaria Sanson i

Via La Marmora 45, Firenze.

Via Paolo Mercuri 19/B, Roma.
Corso Cavour 93, Bari.

Sub-Agents :
Genova : Libreria Di Stefano.

Milano : Libreria Hepli.
Napoli : Libreria L. Cappelli.
Padova : Libreria Zannoni.

Palermo :

Libreria C. Cicala Inguaggiato.
Roma :

Libreria Rizzoli; Libreria Tombolini.
Torino : Libreria Lattes.

JAPAN

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

MOROCCO

Éditions La Porte " Aux Belles Images "
281, avenue Mohammed-V, Rabat.

THE NETHERLANDS

Wholesale Agent :
Meulenhoff & Co., N.V. Importeurs,
Beulingstraat 2, Amsterdam.
Principal Retailer :
W.P. Van Stockum & Zoon

Buitenhof 36, Den Haag.

NEW ZEALAND

Wellington, Government Printing Office,
20, Molesworth Street (Private Bag), and
Government Bookshops at
Auckland (P.O.B. 5344).
Christchurch (P.O.B. 1721).
Dunedin (P.O.B. 1104).

NIGERIA

University Bookshop Nigeria Ltd.,
University College, Ibadan.

NORWAY

A/S Bokhjornet, Lille Grensen 7, Oslo.

PAKISTAN

Mirza Book Agency,
65, The Mall, Lahore 3.

PORTUGAL

Livraria Portugal,
Rua do Carmo 70, Lisboa.

SOUTH AFRICA

Van Schaik's Book Store Ltd.,

Church Street, Pretoria.

SPAIN

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

SWEDEN

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

SWITZERLAND

Librairie Payot,
6, Rue Grenus, Genève

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.l.
Branches at : Edinburgh, Birmingham,
Bristol, Manchester, Cardiff, Belfast.

UNITED STATES

McGraw-Hill Book Company
OECD Unit, TMIS Annex,
351 West41st St..

New York 36, N.Y.

YUGOSLAVIA

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

Marsala Tita 23,

Orders and inquiries from countries where sales agents have not yet been appointed may be sent to OECD, Publications Office,
2, rue André-Pascal, Paris (16e)

Director : Maurice Jacomet Printed in France - Irporimerie Blanchard, 61, rue de ia Tombe-issoire, Paris
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