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mEinmiD sanKic^ïME:

inisters responsible for science and tech¬
nology in the OECD Member countries and in Yugo¬
slavia met for the third time in Paris on 11th and

12th March, 1968, under the chairmanship of
Dr. Gerhard Stoltenberg, Germany, Minister for Scien¬
tific Research. Observers from Finland, the Commis¬

sion of the European Communities and the Council
of Europe participated in this meeting.

The Ministers reviewed the impact of technological
gaps between Member countries on social and eco¬
nomic development, the promotion and organisation
of fundamental research and the development of both
national and international capabilities to cope with
the rapid growth of scientific and technical informa¬
tion. The Ministers reviewed reports prepared by
the members of the OECD Committee for Science

Policy representing their governments, generally
endorsed the conclusions and recommendations of

these papers, and agreed to bring them to the further
attention of their governments for appropriate action.

TECHNOLOGICAL GAPS
BETWEEN MEMBER

COUNTRIES

Ministers dealt with problems arising from the fast
growth of research and development in the Member
countries since the second world war, and the role

which science and technology now plays in the
general development of industrialised countries.
There is thus a need to relate science policy to the
general economic and other policies of governments.
This implies a new relationship between governments
and industry in making use of science for social
and economic progress.

They agreed that there are big differences between
countries in their success in creating the educational,
scientific, technological, industrial and economic
conditions through which science and technology
can make its full contribution to these ends. These

differences in capacity for innovation, commonly
called " technological gaps ", constitute a major
challenge to the OECD countries, since they affect
both national welfare and economic and political
relations between countries.

The Ministers endorsed the analysis of the problem,

and agreed on a range of proposals to be considered
in their countries. They also asked the OECD to
continue to probe the conditions for success in tech¬
nological innovation, to keep under review trends in
science-based industries, and to study the organisa¬
tion of government to achieve these objectives.

They recognised that steps to facilitate competitive
access to all the markets of the OECD area, including
government markets, would help to spread techno¬
logy, and that the abolition of non-tariff barriers to
trade would be mutually advantageous.

Ministers also agreed that Member governments
should exchange views, where desirable in consul¬
tation with industrial circles, on means for improving
the conditions of technology transfer, and negotiate
as may be appropriate when specific problems are
identified. As a first step, they asked the OECD
to establish an inventory of obstacles to technology
transfer, including those in the field of patents and
licences. This inventory should distinguish between
those patents which are in the private sector and
those which are owned by or subject to the control
of governments.

It was recognised that the acceleration of the
spread of technology depended to some extent on
the development of a capacity for innovation in the
recipient countries. The work of the Science Policy
Committee has shown that some countries are failing
to develop a sufficient capacity for original innovation,
particularly in the research-intensive industries. The
Ministers emphasised in particular the vital role of
computer utilisation in the development of Member
countries, and urged the OECD to give priority to
action in this area.

The Ministers agreed that the OECD should conti¬
nue to act as a forum to assist Member countries

in their co-operation in science and technology. The
identification of goals and problems common to all
or to groups of Member countries, and thus appro¬
priate for co-operation based on a concentration of
resources, could help national authorities and other
international organisations to identify and organise
effective programmes of co-operation.

The Ministers noted that weaknesses in scientific

and technological capability in developing countries
appear to be an important factor in limiting the
transfer of technology to them, and agreed that a
deeper study of these problems is desirable.

(continued on page 4)
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General View of the Conference Room

THE PROMOTION AND
ORGANISATION OF

FUNDAMENTAL RESEARCH

The Ministers took note of the work of the Com¬

mittee for Science Policy concerning the development
of fundamental research in Member countries. They
recognised the importance of fundamental research
to all countries, as a source of increased knowledge,
as an essential ingredient of the educational system
and as a stimulus to innovation and change. National
income devoted to it should be regarded as a long-
term investment rather than as consumption expen¬
diture.

The Ministers noted that the OECD studies indicate

that the development of fundamental research, parti¬
cularly in Europe, encounters various difficulties.
Outstanding among these are inflexibility of funding
procedures, dispersion of effort, the difficulty of
integrating research in inter-disciplinary and border¬
line fields within traditional university structures, the
lack of an established research policy on the part
of institutions of higher education, obstacles to the
mobility of scientists both within and between coun¬
tries, and the lack of reliable statistical data as a
basis for planning.

The Ministers agreed that action was necessary at
the national level in connection with institutional
structures in the universities and elsewhere, for the
management and funding mechanisms of fundamental
research, in accordance with the particular needs
of individual countries.

The Ministers were convinced that international
action could provide a valuable complement and
stimulus to national action to promote the develop¬
ment of fundamental research. They invited the

OECD to pursue its activities in this field and,
particularly, to undertake a series of surveys to
determine the present situation of science and the
conditions of scientific work.

The Ministers expressed interest in the creation of
a European, and perhaps wider, network of research
activity in various new and important multi-discipli¬
nary fields and invited the OECD to work out at
European level a procedure for the selection and
financing of multi-disciplinary research programmes
on subjects likely to have a marked influence on the
development of knowledge. This would be an
initial step towards the development of a co-ordinated
effort in fundamental research related to the national

goals of such countries as decide to participate.

SCIENTIFIC AND TECHNICAL
INFORMATION SYSTEMS

AND POLICIES

The Ministers took note of the discussions of the

Committee for Science Policy based on the work
of the OECD Scientific and Technical Information

Policy Group. They recognised that the exchange
of scientific and technical information constitutes one

of the most important ways of ensuring the progress
of science and the effective transfer of technology
between Member countries. Nevertheless, the volume
of such information, which is doubling every ten
years or so, threatens to swamp the traditional
ways of handling it. New techniques based on
computers provide the potential means for dealing
with this problem, but international co-operation and
exchange will be undermined unless national systems
are developed which are compatible or convertible
at the international level. (continued on page 49)



SWEDEN'S
NATIONAL PENSION
INSURANCE FUND

by Bôrje Kragh

A pension scheme now being introduced in Sweden will provide almost all workers with retirement

benefits amounting to more than 60 per cent of their pre-retirement earnings. Apart from its role in
providing benefits, the pension fund, which has already been built up to a level of 19 billion kronor
($ 3.7 billion) and which will double by 1970, is becoming a major force in the Swedish capital market
as the largest single supplier of credit and the largest savings institution. The following article, written
by the Director of Sweden's Konjunkturinstitut in Stockholm, describes the new Swedish pension scheme
and its economic impact.

k^^B ince 1960 Sweden has been in the process of
^<~~r introducing a new pension system to supple¬
ment an existing basic flat-rate pension scheme which
now provides 5,130 Swedish kronor ($ 1,000) a year
for a single person and 7,980 ($ 1,540) for a couple.
The new system, called National Pension Insurance
(NPI) provides benefits that are geared to previously
earned income and are rather high in relation to that
income. It envisages a long transition period during
which ingoing payments are to increase more rapidly
than outgoing payments. As the scheme covers most
of the work force and is, on the whole, compulsory,
there will be a huge accumulation of funds during
the transition period.

The rate of growth of the fund and its size in rela¬
tion to the country's total savings and supply of lending
are unique. This is indicated by the fact that in 1967,
when Swedish GNP was roughly 130 billion kronor,
the net addition to the National Pension Fund (NP
Fund) was estimated to amount to almost five billion

Swedish kronor (roughly a billion dollars), about a
third of the total net lending supplied in the same year
by all credit institutions including commercial banks,
savings banks, the postal bank, private insurance com¬
panies, etc. (See chart 1.). Within a decade its share
may well have reached one half. Clearly such a deve¬
lopment raises intriguing questions for economic ana¬
lysis and economic policy. What has been the impact
of the new pension fund on the distribution of income,

on savings and investment, on lending and borrowing ?
What should be the long-term policy for handling
the placements of the fund ?

It was impossible to give a precise answer to such
questions at the time the fund was established. The

experience acquired so far, however, permits at least
a partial answer.

The History

The aim of the supplementary pension scheme was
to provide every pensioner not only with a minimum
standard of living, but also with partial compensation
for the sudden fall in income that normally takes place
when pension age is reached.

During the post-war period various schemes for
supplementing the existing minimum standard pension
were discussed and put forward by royal commissions.
The main differences concerned the role of the govern¬
ment, the scope of the scheme and the degree of
freedom to join it or stay out. Three alternatives were
put to a referendum in 1957. Although the outcome
was not clear-cut, it led to a change of government
because the two alternatives identifiable with the two

then coalition partners the Social Democrats and
the Centre party were incompatible and both had
gotten considerable popular backing. The Centre party
resigned and the Social Democrats stayed alone in
government ; they presented a bill to Parliament's



spring session in 1958 proposing a scheme similar to
that already in force for most civil servants : compre¬
hensive in coverage, compulsory and regulated by law.
The opposition wanted a more voluntary scheme, based
on an (actuarial) funding system akin to private insur¬
ance and also handled by private insurance companies.
The government scheme, on the other hand, repre¬
sented a compromise between the actuarial funding
system and the principle of current redistribution under
which pension payments are covered by current reven¬
ues. (It is according to the latter principle that the
Swedish basic flat-rate pension operates.) The main
arguments put forward in favour of the Government's
scheme were that it would make the supplementary
pensions available to everyone, that it could be intro¬
duced quickly and that it could easily be provided
with built-in safeguards against any deterioration in the
purchasing power of the pensions. The opponents
stressed the importance of freedom of choice and the
risks of increased public interference in the labour and
credit markets.

Parliament voted against the Government's proposal
and was subsequently dissolved. An election was held
in the summer of 1958, the campaign being waged
almost exclusively on the issue of the NPI. In the
spring of 1959 the Government presented a slightly
modified bill to the Parliament. The outcome depended
on the vote in the second chamber where the Govern

ment had improved its position (116 seats as against
115 for the opposition). Since the chairman, a Social
Democrat, could not vote there would have been a
draw. However, one member of the Opposition abstain¬
ed from voting and thus the government proposal
was carried. _-,

The System

Pension rights are geared to earnings up to a certain
maximum, which at the present amounts to 42,750
kronor ($ 8,250). Since the new pension is meant to
supplement the basic flat-rate scheme, only that part
of earnings which exceeds a certain minimum (presently
5,700 kronor - $ 1,100) gives rise to pension rights.
(Both minimum and maximum are linked to a price
index so that the real value of contributions and the

purchasing power of the pension will be maintained.)
Providing the individual has worked for 30 years (20
during a transitional period), the pension will amount
to 60 per cent of that part of his earnings which falls
between the minimum and the maximum, averaged
out over the fifteen years in which his income has been
the highest.

Contributions to the NPI are paid by employers
and are based on the amount of wages which give
rise to pension rights. The rate applied was 3 per cent
of this sum in 1960, and it has been continuously
increased since then, amounting to 8.5 per cent in
1967. By 1969 it will be 9.5 per cent ; for the years

CONTRIBUTIONS TO AND PAYMENTS FROM THE NP FUND
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following, the rate has not as yet been decided upon.

Since the rates have been chosen in such a way
that in the initial stages of the scheme contributions
will far surpass the amount of pensions paid out (see
chart 2), the fund amounted to about 1 9 billion Swedish
kronor ($ 3.7 billion) at the end of 1967. Revenues
from interest were larger than pension payments which,
because few people had as yet had time to acquire
rights under the new system, amounted to less than
half a billion Swedish kronor.

The day-to-day workings of the fund are handled
by a directorate which operates in much the same way
as the investment department of a bank or an insurance
company. Supervision and policy decisions are entrust¬
ed to three boards each concerned with different

parts of the overall fund. The first sub-fund consists
mainly of contributions from the public sector, the
second fund (which is the largest) the contributions
of large enterprises ; contributions from small enter¬
prises and from the self-employed are handled by the
third fund. Each board represents both employers and
employees in the sector as well as the Government and
other groups.

The existence of the National Pension Fund and

its rapid accumulation of funds raise important ques¬
tions with clear political implications about the distrib¬
ution of income, the distribution of wealth and the

functioning of the credit market.

The Effect on Income Distribution,

Consumption and Savings (1)

One possible consequence of the new pension scheme,
it was thought, might be a reduction in personal savings
as individuals no longer felt compelled to the same
extent as before to provide in advance for their old
age. In fact, one of the reasons for funding the pension
scheme was to compensate for such a decline through
building up collective savings. It was recognised, how¬
ever, that the impact of funding on overall savings
would depend on what happened to the savings of enter¬
prises. If the cost of the pension contributions could be
" passed on " by the firms to households in the form
of smaller wage increases than would otherwise have
been granted, corporate savings would not have to be
reduced as collective savings were built up.

Indeed it was hoped that the savings of the pension
fund would more than compensate for the decline in
personal savings so that the country's total supply of
savings would increase, thus widening the scope for
productive investment which represents the real basis
for future increases in production and thereby in pen¬
sions as well. (continued on page 8)

(1) The contents of this and the following sections are
based on an extensive analysis in " Financial Long-term
Planning ", Occasional Papers 4, of the National Institute
of Economic Research, Stockholm.



It is difficult to draw any definite conclusions about
what has actually happened in this connection. Many
factors have probably had an impact, and it is very
difficult to assess their relative importance. Further¬
more, the statistics that can be used for this purpose
are rather uncertain and frequently subject to revision.
Nevertheless there is little evidence that individuals are

saving a lower proportion of their incomes than before.
In fact during the initial years of the programme

1960 - 1964 the propensity to save, if anything,
increased. In the subsequent years there seems to have
been a decrease, but this trend is evident not only
in Sweden, but in several other countries as well and
so cannot be attributed to the pension scheme.

It is equally difficult and for much the same rea¬
sons to measure the impact of the pension scheme
on the savings of enterprises. Profit margins have nar¬
rowed, but this trend is also evident in most other
Western European countries. One explanation is that
as a result of the increased demand for labour, wages
have increased more rapidly than productivity so that
labour's share of total income has tended to increase.

In Sweden it would seem that this increment in labour

income has mainly taken the form of compulsory sav¬
ings through the building up of pension rights.

Thus it might be said that there is no clear-cut
evidence of either a negative or positive impact on net
savings as a result of the introduction of NPI.

There has, however, been a change in the compo¬
sition of household savings which does accord with
expectations : net contributions to private life insurance
companies have stagnated and thus fallen in relation
to personal income while other forms of personal savings
have tended to increase.

The National Pension Fund and the
Credit Market

The National Pension Fund has so far been engaged
only in indirect lending, having invested in securities
of different kinds. To a considerable extent this lending

has been directed towards the public sector, which has
been borrowing from the fund about as much as it
has contributed. Another big block of NPI lending
has gone to housing. For these sectors the fund has
resolved serious problems encountered during the
1950's in obtaining long term finance. Interest, there¬
fore, has shifted to the problems connected with the
financing of industry.

During the period since 1960 the financing require¬
ments of industry have increased continuously as
investment expanded. At the same time its capacity
for self-finance has declined, relatively speaking, as
profit margins have been squeezed. Consequently firms
have experienced an increasing need for external finan¬
cing. For these reasons borrowing in the organised
credit market has increased faster than before.

This development has its counterpart in the increased
lending of the NP Fund ; the correspondence, how¬
ever, refers only to the overall level since the lending
of the NP Fund has been used only to a minor degree
to meet the borrowing requirements of enterprises.

In fact, industry and commerce have contributed to
the fund much more than they have borrowed and
thus appear as net lenders to it. Rather, the fact that
NP Funds could supply the needs of the government
and housing sectors meant that commercial banks and
other private credit institutes could decrease their share
of lending in these fields and increasingly direct their
loans to meet the needs of private firms.

The creation and growth of the NP Fund has thus
caused a change in the lending pattern as between
different credit institutions. But there has been no

revolutionary change in the mechanism which governs
the allocation of lending as among different borrowers.
Investments of the NP Fund have been selected in

much the same way as those of private credit institutes,
i.e. in accordance with criteria of profitability, risk
and security. As a matter of fact the composition of
the NP Fund portfolio has been very similar to that
of the private insurance companies. On average the
NP Fund has even managed to get a slightly higher
return thanks partly to its ability to make large pre-
placements and to utilise the weight of its size in the
market. But, all in all, neither the fears of the conser¬
vatives nor the hopes of the socialists that the fund
would be used as an instrument for planning and
government intervention can be said to have material¬
ised during the initial period of its existence.

In the near future, however, changes are bound to
take place that will affect more markedly the structure
of the credit market simply as a result of tendencies
already present. The NP Fund will continue to increase
at an accelerated rate for several years to come, until
pension outlays reach full scale, and its lending will
dominate the credit market. Because of its rapid build¬
up, the Fund's total accumulated assets will be of a
size comparable to that of the commercial banks, for
example. This will happen even if present rates of
contribution are kept unchanged and they may
be raised. Most of the increase in lending capacity
in Sweden is thus expected to occur within the NP
Fund. In such circumstances the lending activities of
the NP Fund cannot be limited to the public sector ;
there will increasingly be pressures to direct it to
private enterprise as well.

At the same time the needs of private enterprise for
external financing seem bound to increase. That would
be the case even with an unchanged rate of investment
expansion if the present trend towards shrinking profit
margins were to continue. But investment is in fact
likely to be stepped up both to provide funds for
" real " investment in machinery and construction and
to finance consolidation and mergers of small units.
Consolidation is necessary in a number of sectors, e.g.
forestry where average firm size is far below the opti¬
mum more commonly found in competing industries
abroad. In commerce, transport and agriculture there
is also a clear trend towards larger units, the creation
of which requires large amounts of external financing.

The increased lending capacity of the NP Fund on
the one hand and the increased demand for funds by
private enterprise on the other will pose a problem of
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A substantial part of the Swedish National Pension Fund has been invested in the housing sector.

how to match supply and demand since the two would
tend to become increasingly incompatible if the NP
Fund maintained its present lending patterns.

The problem, moreover, is not only one of mobilising
the proper volume of funds but also of finding the
proper forms of lending : if the degree of external
financing increases and becomes concentrated in rela¬
tively large firms, there may be a need for larger,
longer-term and more risky loans than have been grant¬
ed thus far by either the NP Fund or the private banks.

The Investment Bank

There has been much discussion recently about how
to solve such problems. Various arguments have been
put forward, but there is a consensus of opinion on
at least two points : first, that the restructuring of
the credit market should be compatible with the struc¬
tural changes that are taking place in the economy,
e.g. the acceleration of technological innovation and
the opening up of new, large markets ; second, that
the NP Fund should in one way or another participate
in the channeling of funds for the financing for deve¬
lopment. One of the main points of controversy on the
other hand is political in nature and concerns the
allocation of financial and real resources and the in¬

fluence of the public sector on this allocation.
One solution to the problem would be to channel

NP Funds to private firms via the commercial banks.
This would require certain changes in the regulations
governing the operations of both the NP Fund and
the banks but would not raise any technical difficulties.
Those who argue against such a solution, however,
claim that the private banks have a traditional bias in
favour of short-term secure loans which are relatively

small in relation to their total assets and perhaps also
in favour of well-established clients. This bias might
be prejudicial to the interests of firms entering new
fields or competing with established firms in existing
but not fully developed lines of production.

Another solution would be to establish a specialised
investment bank such as exists in other countries,
largely financed by the NP Fund. But the fact that
the NP Fund is a public fund does not mean that
an investment bank would have to be publicly owned
as well. One alternative that has been proposed is a
bank that is owned by and acts as a " satellite " to
all the commercial banks and to which the latter contri¬

bute as well as the NP Fund. It could be given a
size and organisational form permitting it to make
large-scale risky loans. A government investment bank,
on the other hand, might be ensured of a close and
natural co-operation with the NP Fund. It might,
furthermore, be better able than a privately owned bank
to take into account the social costs and benefits which

may be especially important in cases of new and large
investments. If it should be deemed necessary to
introduce more competition between private and public
credit institutes than has so far existed, one might
argue that the best solution would be a compromise
that provides for both a public investment bank and a
private " satellite " bank, wholly or partially financed
by the NP Fund.

Parliament voted as of 1st July for a government
proposal to create a public investment bank. The
Government has put up the initial share capital, but
the bank will, as the need arises, receive contributions

from the NP Fund. No definite policy lines have been
laid down for its operation and it will be some time
before one can judge what role it will come to play.



QUARTERLY

NATIONAL

ACCO UNTS

as a new statistical tool

for economicpolicy

In formulating their policies the governments of the economically
advanced countries need up-to-date and reliable information on eco¬
nomic trends. One recent innovation in the search for earlier and

more accurate statistics is the compilation of quarterly national
accounts. The OECD Economic Policy Committee wished to take

stock of the progress already made by Member countries in this rela¬
tively new field, and invited Professor T.P. Hill of the University of
East Anglia {United Kingdom), as a consultant, to prepare a report
on the subject. The following article indicates some of the findings
of the report.

To obtain up-to-date
knowledge of the
economic trend and to

identify changes within
the year which go unnoticed in
an annual accounts system, more
and more countries are contem¬

plating or have decided upon the
compilation of quarterly national
accounts, which they regard as
the most complete economic sta¬
tistics at present available.

In 1962, a report commissioned
by the Economic Policy Committee
recommended Member countries

to compile their national accounts
on a quarterly basis. Some of
them had already taken this step.

In the United States quarterly
accounts were first published in
1942. Ten years passed before
a second country, Canada, followed
suit, although several years of
experimental work had preceded
their publication. In both these
countries, the decision to compile
quarterly accounts was taken for
the express purpose of improving
the analysis of short-term econo¬
mic developments and the formul¬
ation of policy.

In Europe, things moved more
slowly. The United Kingdom be¬
gan to publish fairly comprehen¬
sive quarterly accounts in 1957.
Two other European countries

Norway and Switzerland now
officially issue quarterly nation¬
al accounts. Norway began to
do so in 1965 (although prepara¬
tory work had been under way
since 1949) and Switzerland in
1966. In Japan, the first unoffi¬
cial quarterly accounts were pub¬
lished in 1958. Germany compiles
half-yearly accounts.

In a number of countries econo¬

mic research institutes have made

an important contribution. Much
experimental work on quarterly
accounts has been done in these

institutes, often with official assis¬
tance, until a point has been
reached where they can be taken
over by the national statistics
office. This was the case, for
example, in the United Kingdom,
where the Cambridge Department
of Applied Economics compiled
indexes of real output for a num¬
ber of sectors and for the economy
as a whole for several years before
indexes of this kind were officially
prepared and published.

Quarterly accounts for Germany
have been compiled since 1951
by the Berlin Economic Research
Institute, which receives official

assistance for this purpose. Other
countries where non-official work

on quarterly accounts is currently
being undertaken and published
include Austria, Belgium and Italy.
The Italian figures are prepared
and published by ISCO (Istituto
Nazionale per lo Studio della
Congiuntura), a body with official
status but quite separate from
the National Accounts Office, and
also by the Bank of Italy. In
France, some semi-official estima¬

tes have been published for the
period 1956 to 1959.

Even when not publishing quar¬
terly accounts, the statistical offi¬
ces of most Member countries

have devoted considerable resour¬

ces to research on quarterly ac¬
counting. In several countries
(including France, the Nether¬
lands, and Sweden) a number of
series of quarterly accounts are
compiled and made available with¬
in the administration. But insuf¬

ficiency of information on a few
items is delaying the satisfactory
completion of full expenditure or
product accounts. Some of the
OECD countries not currently
publishing quarterly accounts are
close to being in a position to do
so.
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Information
to be obtained

The difficulties encountered in

compiling quarterly accounts are
greater than those met with in
an annual accounting system.
The information available per cal¬
endar year cannot always be had
at shorter intervals and will inevi¬

tably be less reliable in indicating
the size of the variations that

occur within a comparatively short
period such as a quarter. Season¬
al factors also make it difficult

to interpret the results. The
aggregates whose measurement ap¬
pears to raise difficulties in most
countries are, among others, chang¬
es in inventories, agricultural
output, public consumption and
income from self-employment.

National accounts can be cons¬

tructed with varying degrees of
elaboration. It is important to
know which are the essential
elements of information that a

quarterly accounting system
should provide if it is to be a
useful basis for the formulation

of economic policy. The OECD
Report indicates four.

The first of these is an assess¬

ment of the national product.

The second requirement, almost
as basic, is the existence of seasonal¬
ly adjusted figures for national
product. No method of seasonal
adjustment is absolutely reliable,
but this is no reason for not

attempting to make such adjust¬
ments. Without seasonal adjust¬
ment, quarterly estimates lose
much of their value : it is

impossible to read from the crude
data how trends are changing
quarter by quarter. It is better
to try to measure the magnitudes
it is desired to know even if the

resulting figures are not absolute¬
ly infallible.

The third requirement is that
quarterly estimates should be avail¬
able for the main components of
national expenditure at the
very least, the conventional broad
categories of consumers' expendi¬
ture, spending on goods and ser¬
vices by central government and
other public authorities, gross fixed
asset formation, exports and im¬
ports of goods and services, and
increases or decreases in inventor¬

ies and work in progress.

Finally, it is desirable that

items of output and expenditure
should be expressed in constant
prices. Since the data on expen¬
diture will generally be collected
at current prices, they must be
adjusted for price changes. The
basic reason for presenting inform¬
ation in this form is that the

actual growth of expenditure and
output must, for economic policy
purposes, be compared with the
growth rate deemed to be sustain¬
able.

Other useful
estimates

Since estimates of national ex¬

penditure are seen to be necessary
in order to interpret changes in
national output and as a basis
for deciding what policy action,
if any, is required, a more detailed
breakdown of this expenditure
has certain advantages. If inde¬
pendent estimates of the various
categories of expenditure are avail¬
able, they are bound to come
from the aggregation of smaller
items, so that a more detailed

breakdown ought to be fairly
readily available.

The OECD Report suggests
that if, on the other hand, inde¬
pendent estimates are not avail¬
able for all categories of expenditure
it would still be useful to provide
such information as exists about

the different classes of expenditure
even though part of the latter is
no more than a " residual " esti¬

mate.

Estimates of the components
of national income are also useful.

This again is largely true of other
possible elaborations, such as esti¬
mates of consumers' income, sav¬

ing and expenditure. But the
basic requirements remain season¬
ally adjusted quarterly estima¬
tes of national product and esti¬
mates of the various categories
of national expenditure, also seas¬
onally adjusted and expressed in
constant prices. Only if quarterly
national accounts provide this in¬
formation can they serve as a
useful basis for the formulation

of economic policy.

Income

Expenditure

Output

Quadratic 5-point moving average

Simple 4-point moving average

Important changes which take place in national accounts
during the course of a year may be obscured if these ac¬
counts are calculated only once a year. This is shown
by the above quarterly figures for the United Kingdom.

1958 1959 1960 1961 1962 1963 1964 1965
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BUSINESS MANAGEMENT

Co-ordinating Technical
With the technical changes that are rapidly
taking place enterprises are having to
engage in industrialplanning;hut informul¬
ating these plans, firms do not always give
manpowerproblems their dueplace alongside
the purely technicalproblems. In the opinion
of OECD's Manpower and Social Affairs
Committee, it is necessary to have effective
co-ordination ofprogrammes and methods
in these two fields; through this approach
alone is itpossible to raise industrialproduct¬
ivity and at the same time avoid unfavour¬
able consequences for the workers. The
Committee has decidedto encourage progress
in this direction.

At its request eight countries(l) carried out
a series of surveys over three years; the
object was to give concrete examples of
planningfor technical change and maldng
the corresponding manpower adjustments.
Twenty-nine case studies were obtained
through these surveys.
They werepublishedunder the title "Techni¬
calChangeandManpowerPlanning ' '. Thisis
thefourth report in a series entitled'1Indus¬
trialRelations Aspects ofManpowerpolicy (2)
An integrated evaluation ofthe case studies
has been made by Mrs Dorothy Wedderburn,
of the Imperial College of Science and
Technology, London, in a wor^ entitled
"Enterprise Planning for Change ", which
constitutes the fifth report in this series.

(0 Austria, Canada, France, Germany, Norway, Sweden, the United
Kingdom and the United States. See the list of case studies at the end.

(2) This series consists of the following reports : N° I : Office Automa¬
tion : Administrative and Human Problems", by H.W. Scott; N° z :
Workers' Attitudes to Technical Change", by A. Touraine and
Associates ; N° 3 : "Redundancy Practices in Four Industries", by A.D.
Smith ; N° 4 : "Technical Change and Manpower Planning", edited
by Solomon Barkin.
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When an American corporation closes six
large factories (6,000 workers dismissed)
or seven large British railway workshops
are shut down in five years (20,000 redun¬

dancies), this is front page news. Although they are not
always on such a scale as this, the repercussions on employ¬
ment of the rapid technical changes now taking place
have come to be a common problem both at the enterprise
level and for the nation as a whole.

When an enterprise, in order to raise its productivity,
decides to reorganise all or part of its activities, its attitude
to manpower problems lies somewhere between two

extremes. One extreme is to consider only the technical
problems so as to limit concern with the manpower
problems to "paying the bill" (transfers, redundancies,
etc.) when it is all over. The other is to study, from
the very beginning of the process of reorganisation, and
at each successive stage, all the training and staffing
possibilities that will exist in the new structure ; the aim
is then not simply to obtain greater productivity, but
to obtain it with the consent of the workers, harming their
interests as little as possible or even improving their
situation.

One of the enterprises cited in the OECD study offers
an example of this second attitude. The enterprise in
question is the Avesta Jernverks, the largest Swedish manu¬
facturer of stainless steel and one of the foremost European
manufacturers. It had decided to replace one of its rolling
mills, having a capacity of 90 tons per shift, with a new
one having a capacity of 350 tons. Three planning teams
were formed, two to deal with the organisational and tech¬
nical aspects of the projected change, and the third to be
responsible for questions of manpower and working me¬
thods. It was intended by the management from the outset
that there should be co-ordination between the technical

and human aspects of the reorganisation. Consequently the
three teams had overlapping membership and their work
was also co-ordinated by the technical director.

Studies of the planned change showed the new man¬
power requirements as being 47 persons instead of the
69 who were employed at the old plant. Of these 69
(39 of whom were 50 or over) 27 did not apply for
employment at the new plant, and 20 were found jobs
there. There was no recruitment from outside. A number

of transfers and some dismissals were necessary.
The transfers mainly affected those workers with the

longest seniority, who became redundant on the closure of

the old rolling mill. The aim was to try to find them jobs
where the physical demands were not too great but the
payment and status high enough to satisfy the workers,
many of whom were very experienced and competent.

The earnings of the affected personnel remained, on



AND TECHNICAL CHANGE :

and Manpower Planning
average, almost the same. The workers who were trans¬
ferred to the new plant generally attained somewhat higher
earnings, whereas the average earnings of the other workers
were slightly lower. This in part is due to the difficulty
of finding comparable jobs immediately for the skilled and
experienced workers from the old plant.

Dismissals could not be avoided altogether. The major¬

ity of those affected were younger workers and steps were
taken to mitigate the effects of discharge. Those to be
dismissed were invited by letter to information meetings,
where management representatives explained the company's
position and a trade union representative that of the union.

A representative from the local employment exchange
spoke about trends in the demand for labour and the
various forms of aid available to persons willing to move
to another community. A representative from the County
Labour Board gave an account of training facilities.

A training and information programme was started both
for workers transferred to the company's other plants the
company employs 900 persons in all and for those
selected for the new plant, as the management considered
it important for the workers to have a positive attitude
towards their new job from the very beginning.

(continued on page 14)

THE 29 CASE STUDIES

AUSTRIA

Integrating two foundries.

CANADA

Introduction of electronic data processing in
an insurance company.

FRANCE

Concentration in a nationalised industry ;

Continuous change with a stable staff in a tex¬
tile firm ;
0 A ten-year programme of decentralisation and
mechanisation in a company distributing liquified
gas ;

Setting up a new factory in a new industry :
leak-tightness inspection.

GERMANY

The introduction of four-shift working in paper

manufacture ;
Data processing and manpower savings in

public administration ;
Personnel planning : a major need in the re¬

organisation of a metal processing firm ;
Staff planning for the installation of new rolling

mills in a foundry : the effects of external forces.

NORWAY

Concentration of production and redundancy
in a company having several factories ;

Concentration of production and transfer of
employees in a company having several factories ;

Rationalisation of the Norwegian Customs Ser¬
vice.

SWEDEN

Planning employment for older workers in the
light of the new skills required in a modern rolling
mill ;

Adjustments to centralised production planning
and control in a new shipyard ;

Use of redundant employees in a new paper-
container factory ;

Adjustment of staff to new warehousing me¬
thods in a mail-order company ;

A utomation of telephone traffic ;
Administrative reorganisation of the Swedish

State Railways ;
Wholesale switch to electronic data bookkeep¬

ing in Sweden's Postal Bank.

UNITED KINGDOM

Planned rundown of the coal industry's labour
force ;

Introduction of new manufacturing techniques
and computerised control in a steelworks ;

Modernisation and shift work in a cotton mill ;
Integrating two hose units ;
Modernisation and staff reduction in a dye-

stuffs plants ;
Switch to computer accounting in an engineer¬

ing company.

UNITED STATES
Impact of office automation in a government

service ;

Conversion of telephones from a manual to a
dial system ;

Halving the work force in a petroleum refinery.
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The computer room at the Spencer Steel Works of Richard, Thomas and Baldwins, Lid, UK.

The Role of the Planner

This question of the attitude of workers to technical

change comes up several times in the OECD case studies.

Consultation of the employees is generally recognised as
having an important role in reducing resistance to change.
The enterprises studied do not stop at manpower planning ;
they make it their business to see that their workers are

fully informed of the nature of the change and the reasons
for it. The success of their approach depends on whether
a long established system of joint consultation is already in
existence. In certain cases it is clear that the consultation

process is in itself a help in solving technical problems of
manpower planning.

This is one of the points made by Dorothy Wedderburn
in her summary of the task of manpower planning. Having
examined the successes and failures brought to light by the
case studies, the author has succeeded, despite the variety
of cases studied and methods used to deal with them, in
obtaining from the mass of material presented some general
guidelines which will be of interest to all whose task it is

to plan for technical change.

In her view, the tasks for manpower planning include
the following :

an inventory of the utilisation of existing manpower in
terms both of quantity and quality ;

an examination of the main characteristics of the enter¬

prises in terms of objectives, type of technology, adminis¬
trative structure, the social characteristics of the work

force, etc. ;

an examination of the outside environment in terms of

trends in the labour market, and its social and economic

characteristics ;

identification of the main characteristics of the changes
proposed in terms of scale of output, technology, and
organisational and administrative aspects ;

assessment of the labour requirements, both quantitative
and qualitative, after the change and the implication of this
in terms of the required adjustments in the size of the
labour force and in its skill profile ;

a matching of this assessment with available resources ;
feed-back and re-examination of the feasibility of the chan¬
ges proposed ;

a review of the techniques available to arrive at the

desired objective and the selection of the appropriate tech¬
niques.

These steps cannot always be followed in the order
given. Many of them will need to be taken many times,
for planning must be a continuous process. External factors
(such as labour market conditions) or internal factors (such
as the composition of the existing labour force) can them¬
selves alter, requiring, as a consequence, adjustments in
the original plan.

The need for integration of national and enterprise man¬
power planning is stressed. In the author's view, measures
are required at the national level to assist workers to find

jobs quickly, to protect them from financial hardship, to
see that jobs are available in the right places or that
workers willing to move can do so easily, and again without
hardship, and finally to provide facilities for training.
These measures can then dovetail with measures taken by
the individual enterprises.

Manpower planning is not a panacea, either at the
national or at the enterprise level. It can be seen as an
important step in the direction of improving the diagnostic
techniques available to management, by means of which
general efficiency will be raised.
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Ministers responsible for Science in the OECD Member countries met at
OECD's Paris headquarters on 11th - 12th March, the third time they had done
so under the Organisation's auspices.
The three main items on the Ministers' agenda were :

The Technological Gap
Fundamental Research

Scientific and Technical Information.

The articles contained in the following pages summarise OECD reports
prepared by the Scientific Affairs Directorate and submitted to Ministers at
the meeting. Commentaries on the problems facing Ministers of Science have
been provided by :

Mr. Gerhard Stoltenberg, Chairman of the Third Conference of Ministers of
Science

Mr. Jacques Spaey, Chairman of the OECD Committee for Science Policy
Professor Raymond Vernon of the Graduate School of Business Adminis¬

tration, Harvard University.
Finally, the Communiqué issued by the Ministers at the conclusion of their
Meeting is included in this issue.
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Opening statement by Gerhard Stoltenherg,
Chairman of the Third Ministerial Meeting

on Science of the OECD Countries

or the third time in succession the Ministerial

Meeting on Science is being held here in the
Château de la Muette, the headquarters of OECD. This

meeting is not a formal institution of OECD but a special
forum for the Science Ministers of the OECD countries.

The preparations for the Meeting were made by an
OECD body the Committee for Science Policy.

The special setting of this Meeting gives us an oppor¬
tunity of considering the problems which face us over
a wide field. The countries represented in this Council
chamber Western Europe, North America and Japan
form the great majority of the world's industrialised and
market economy countries in which about 75 per cent of
the world's scientific research is generated.

As the previous Chairman of the Ministerial Meeting
on Science, our former colleague, Mr. Peyrefitte, rightly
observed, we were greatly struck in 1966 by the differ¬
ences we found in the scientific and technical potential
of the OECD countries. We therefore asked OECD to

make a thorough investigation of these differences, to
study their effects and to draw definite conclusions. As
the discussion on technological gaps has since aroused
exceptional public interest and engaged the attention of
all governments, we have had high hopes for the outcome
of these studies. These expectations have not been

disappointed. The reports before us, on which our
discussions will be based, are comprehensive and care¬

fully prepared.

In planning these studies the Committee for Science
Policy quite rightly took the hard road by making careful
surveys of selected industrial sectors, by analysing educa¬
tional systems, research structures, how innovations were
achieved and changes in the flow of trade, so as to base
its conclusions realistically on the factors operating in
each case. It is for us to indicate where emphasis should

be placed.

We have before us a number of documents on the

promotion of fundamental research and policy with
regard to scientific and technical information. They too
are an excellent basis for our discussion of these topics.

Scientific research is by its very nature international.
Research workers in all countries use the same methods

and they are all similarly committed to the search for
truth. Research -based technology is equally worldwide,
like the trade and industry with which it is so indissolubly
bound. We have a duty to recognise this international
nature of our theme and to take political decisions in the

light of that recognition. Science and technology must
be allowed to transcend traditional national frontiers and

institutional frameworks if they are to develop to the full.
This necessitates the construction of a coherent system

of international science policy which will in itself help
to overcome the divisions of nationalism.

The first steps towards a coordinated international
science policy are a better reciprocal understanding of
our different types of organisation, achievements and
plans, the exchange of experience and the joint investi¬
gation of common problems. In this field OECD can do
excellent work and this is where its main task lies.

Existing examples include the studies which we now
have before us and also the Statistical Year for Research

and Development and the Country Reviews of Science
Policy. The Review of United States science policy
completed only a few weeks ago, and the Japanese
Review of 1966, showed once again how suitable a

body the OECD is for laying the foundations for effective
co-operation and partnership. But for a comprehensive
international science policy it is also essential to develop
forms of organised competition which in a free world
are often the best incentive to progress. OECD is not
the natural place for executing concrete technological
projects. Nevertheless a number of clearly defined
schemes of co-operation should not be ruled out.
Theoretical research can be supplemented by practical

experiments and the flexible OECD system under which
all or some of the Member countries can participate in a
scheme offers special advantages.

The studies and draft recommendations before us are

undoubtedly particularly relevant to the European Mem¬
bers of OECD. What is required from Europe is nothing
more or less than a new spirit and approach. We Euro¬

peans must learn to think in larger dimensions when
phasing our science policy in space and time. In time,
research and technology must be promoted with a view
to the future social and economic needs of the commun
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ity; in space, we must overcome the divisions of Europe
and achieve both the creation of European research policy
and new forms of institutional co-operation.

I am happy to see that in recent years influenced by
discussions here an important basis for European
co-operation in research and technological development
has been laid. There are few fields in which the necessity
for international co-operation is so evident as in space
research and its technology. As even the big European
countries are unable to make significant progress in
this field on their own, organisations such as ELDO,
ESRO and CETS (1) were set up some years ago.
Moreover the Member countries of these Organisations
mostly belong if only as observers to the European
Space Conference, whose task is to co-ordinate Euro¬
pean efforts in this field, to develop a joint European
space policy and to supervise its implementation. I regard
the studies before us as an urgent challenge to continue
on this road and to make a resolute effort to overcome all
difficulties. Co-operation, however, cannot be confined
to our European Members. Numerous and rewarding
contacts already exist between Europe and the United
States for example in INTELSAT and NASA (2) which
might serve as starting points for achieving a worldwide
science policy on space research and space technology, in
which Japan and Canada must be included. The pre¬
sent negotiations for new statutes for INTELSAT and
for an effective world-wide communications system, and
the forthcoming European Space Conference in the
summer of 1968, will offer an opportunity for discussing
these questions in detail and reaching the necessary
decisions.

As you know, the Council of the European Commun¬
ities passed a basic decision on 31st October, 1 967, under
which a number of working parties are now studying the
possibilities of closer co-operation in certain fields deemed
to be of special importance. This project is based on
the realisation that the economic union which is the aim
of the six countries concerned can be achieved only if a
common research and development policy is pursued at
the same time.

I should, however, like to draw your special attention
to the section in the decision which expressly states that
the possibility of associating other European countries
should be considered and if possible given effect. The
aim of the countries of the European Communities is
that their closely-knit system of co-operation should be
extended to other countries. The urge to co-operate in a
wider geographical area is already inherent in some of
the sectors now being considered in Brussels. I am
thinking in particular of oceanography and meteorology.
In other tasks such as electronic data processing
independent development can be achieved only by
harnessing the total existing European potential. In view
of the magnitude of the problems involved it will likewise
be necessary to hold permanent discussions in the larger
framework of the OECD Member countries. The possi¬
bility of using computers, the compatibility of systems and
languages and the fashioning of worldwide information
and documentation systems are important elements of
action which would fall within an international science
policy.

Just as the reports and discussions of 1966 gave rise
to important studies and debates, so our discussions on
this occasion will give rise to an even more intensive
exchange of technological information, and among other

Dr. Stoltenherg

things to a new approach in exchange of licences and
patents. Competition is a basic factor of free existence
and a free economic system.

In view of the rapid rise in expenditure we must avoid
pointless duplication and seek to achieve more effective
forms of co-operation by scientists and their governments.
Most important of all, we must co-operate in industry.
If this can come about through a differentiated but balanced
structure, as is the case for example at present in the
chemical, pharmaceutical, and to an increasing extent in
the nuclear energy sectors, it is particularly satisfactory
and desirable from a political and psychological stand¬
point.

Whether we represent the more powerful or the less
powerful countries, we should pursue our present discus¬
sions without prejudice or rancour. The most advanced
industrial countries of the northern hemisphere are Mem¬
bers of OECD. The real rift which threatens to split
mankind is a result of the inherited tensions between
East and West and to an increasing extent between North
and South, between the industrialised countries and most
of the developing countries. In all our discussions we
should realise the special responsibility which we have
towards them and the extent to which scientific knowledge
and technical progress must help to solve the problems
of humanity as a whole.

(1) European Space Vehicle Launcher Development
Organisation, European Space Research Organisation and
European Conference on Satellite Communications.

(2) International Telecommunications Satellite Consor¬
tium and National Aeronautics and Space Administration.
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Two years ago, Ministers for Science in OECD countries, at their second meeting under OECD auspices
expressed their concern at the " technological gap " resulting from the differing speeds and effectiveness
with which Member countries appeared to be developing and exploiting their scientific and technological
capabilities. They urged that " one of the main themes of future work should be the social and econo¬
mic consequences resulting from scientific and technical research efforts, with special reference to the
implications for the advanced and less developed countries of national differences in scientific and
technical potential".

During the period that has elapsed since the last Ministerial meeting, the OECD Scientific Affairs Direct¬
orate has undertaken a thorough -going study of the nature of the " technological gap "; its underlying
causes and its economic, social and political effects.

This study, which was considered by the Ministers at their recent meeting, consists of a General Report
on Technological Gaps between Member countries, an Analytical Report on these gaps, and a series of
sector studies in different branches of manufacturing industry. The article that follows summarises the
principal findings of the study.

THE NATURE AND EXTENT OF
TECHNOLOGICAL GAPS

To determine the nature and extent of technological
gaps it was necessary to gather information on three
related aspects :

differences in the development of national scientific
and technological capabilities;

differences in Member countries' performance in
technological innovation;

the economic effects of the two aspects mentioned,
including the effects of international economic and
technological exchange.

These three aspects of performance are intimately
linked in the complex process of technological innovation,
in which there is close interaction between the develop¬
ment and spread of scientific and technological know¬
ledge, its application in the form of new products and
processes, and the diffusion between firms and countries
of new technology and the products and processes
embodying it.

DIFFERENCES IN SCIENTIFIC
AND TECHNICAL

CAPABILITIES

So far as scientific and technical information is con¬
cerned, the sector studies have confirmed the remarkable
freedom of access to non-proprietary scientific and
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technical information in the OECD countries, and the
close contacts maintained among leading scientists and
technologists.

Analysis of available data on scientific and technical
manpower has revealed a somewhat unexpected and
perhaps disquieting situation. As might be expected,
in terms of a number of different indicators of overall
educational effort, the United States is far ahead of other
Member countries, particularly in terms of the stock and
output of university trained people. In particular it
appears to have a well-trained body of managers in private
industry, and graduates are more likely to enter management
positions than in Europe. The United States also has
a substantial lead in the output of pure science graduates;
only the United Kingdom in relative terms approaches
the United States figure. More surprisingly, however,
both France and the United Kingdom produce, in relation
to the number of persons in the age group, about as many
persons with Doctors' degrees in pure science as the
United States; and more surprising still, the European
effort in technological education surpasses the United
States effort in both relative and absolute terms (1).
Overall, the proportion of current educational effort devoted
to science and technology combined as higher in Europe
than in the United States. The United Kingdom appears

to be putting a particularly strong emphasis on the
production of scientists and technologists.

These findings clearly pose the question whether
European countries are devoting sufficient resources to
research activities and to investment in the research-
intensive industrial sectors to derive maximum benefit
from their relatively large educational effort in science
and technology. They also suggest that the United
States should consider whether it is building up higher
scientific and particularly technological education suffi

ciently to meet the high demands from industry and
government. If, as these figures suggest, there is an
imbalance between the supply and utilisation of scientists
and engineers within and between industrial countries, this
may be at the heart of the problem of the " brain drain ".
The evidence suggests that Europe is losing approximately
2,000 scientists and engineers annually. High rates of
emigration are, however, limited to a few countries.

The gap between the United States and Europe is
very wide in overall research and development (R and D)
efforts both in absolute terms and when expenditure is

expressed as a proportion of national product. In 1964,
the United States devoted 3.4 per cent of GNP to R and
D, the economically advanced European countries together
1 .5 per cent, Canada 1 .1 per cent and Japan 1 .4 per cent.
But the combined efforts of the four Western European
countries for which data are available (UK, France,

Germany, Netherlands) do show some closing of the
expenditure gap between 1958 and 1964, the US index
of Gross National Expenditure on R and D rising by a
quarter and that of the European countries by well over
40 per cent.

The largest disparity in R and D is in industry. In the
business enterprise sector, industrialised Western Europe
spends on R and D 26 per cent of the US figure, whereas
in the other sectors i.e. government, universities and
non-profit institutes, the figure is nearly 32 per cent. In
terms of qualified manpower employed on R and D the
Western European figure is 59 per cent for the business

(7) The principal reason for this finding, which differs from
many earlier studies, is that previous comparisons have often ignored
non-university higher education institutions; e.g. Ingenieurschuhn
in Germany, H.T.S. in the Netherlands and Colleges of Advanced
Technology and similar institutions in the United Kingdom.

G A FIRST DEGREE IN HIGHER EDUCATION AS A PROPORTION OF AGE
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2. THE R AND D EFFORT IN RESEARCH

R&D performed in
research-intensive

industries as a percentage
of gross national
expenditure on R & D

Individual research-

intensive industries as a

percentage of total
industrial R&D

Aircraft

Electrical (1)
Chemicals (2)

UNITED STATESfs;

TOTAL

Percentage of each
industry's activity financed
by Government

Aircraft

Electrical (1)

Chemicals (2)

76.1

90.4

61.8

15.9

67.9

84. 3

3S.0

65.9

4.0

72.6

78.3

57.6

0.5 0.1

* Research -intensive industries are defined here as the aircraft,
electrical and chemical industries

(1) Including electronics (2) Including petroleum refining and
drugs (3) Includes depreciation, excludes capital expenditure

enterprise sector and nearly 83 per cent for the other
sectors. A very substantial portion of industrial R and
D in all industrialised countries occurs in the so-called

research-intensive industries and a large part of the R and D
expenditure in these industries is financed by government.
(See Table 1 )

The relatively greater concentration in the United
States in terms of average size of R and D programmes
is shown in Table 2. Sixty-three per cent of industrial
R and D in the United States is on programmes whose
total R and D expenditure is more than $100 million per
annum; it will be seen that no firm in any European
country has an R and D programme of this magnitude.

In the United States between 1958 and 1965 funda¬

mental research, one of the keys to innovation in the
modern world, increased at an annual rate of 17 per cent

twice the annual growth rate of all R and D activity in
the same period. For European countries it is probable
that the annual growth rate of fundamental research is

only of the same magnitude as for R and D in general.
In the United States there seems to be more effective

co-operation between government, industry and univer¬
sities, and in these three sectors research is mostly done

in very big units with intense cross-fertilisation between
sectors.

Although the largest disparities in R and D performance
are in the business enterprise sector, the greatest diver¬
gence as far as provision of finance is concerned is in the

government sector. The United States devotes 4J
times as much public money to R and D as industrialised
Western Europe, 8 times as much as the European Commu¬
nity. But a high proportion of US expenditure is concen¬
trated on defence, space and nuclear energy programmes.

DIFFERENCES IN MEMBER

COUNTRIES' PERFORMANCE IN

TECHNOLOGICAL INNOVATION

The performance of a country in technological inno¬
vation has been defined as the rate at which new and

better products and production processes have been
introduced and diffused throughout its economy. (1 ) The
OECD studies have attempted to compare two aspects of
Member countries' performance :
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INTENSIVE INDUSTRIES >

ITALY CANADA NETHERLANDS W SWEDEN

28.7 24.6
35.7

53.8 69.6 64.4 54.0

69.7

0.3

46.1

22.6

1.9

not

available

36.6

2.4

(4) 1964 (5) Five large companies including food and drink industry

performance in terms of being first to commercialise
new products and production processes successfully
(i.e. performance in originating innovations) ;

performance in terms of the level and rate of increase,
in the use of new products and production processes
wherever they might have first been commercialised
(i.e. performance in diffusing innovations).

Performance in Originating
Innovations

The indicators used suggest that, in absolute terms,

firms based in the United States have had the highest
rate of original innovation over the past 15 to 20 years.
Of 1 40 innovations examined, they have originated approx¬
imately 60 per cent. United States firms also have the
largest share of world exports in research-intensive product
groups (about 30 per cent), and the largest monetary
receipts for patents, licensing agreements, and technolo¬
gical know-how (between 50 and 60 per cent of total
OECD Member countries' receipts).

There are also significant differences amongst other
Member countries in performance in originating innova¬
tions. After United States' firms, those of Germany and

the United Kingdom appear to have the strongest positions.
The United Kingdom originated about 14 per cent and
Germany about 9 per cent of the 140 innovations consi¬
dered ; but Germany has had a higher share of world
exports in research-intensive product groups (22 per cent
as against 14 per cent for the United Kingdom). French-
based firms follow immediately after those of Germany
and the United Kingdom, in terms of shares of world
exports in research-intensive product groups.

When account is taken of population differences, the
United States still has the strongest performance in
originating innovations, but the performance of the Nether¬
lands, Sweden and Switzerland is at about the same level

as that of Germany and the United Kingdom.

The Varying Pattern amongst
Industrial Sectors

The conclusions of the Groups of Experts, which

(1) It should be noted that, thus defined, technological innova¬
tion /s different from invention. Invention can be defined as the

establishment or the postulation of the technical feasibility of a new
or better product or process. The translation of an invention into
an innovation normally requires development work, together with
manufacturing and market activities.
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3. CONCENTRATION OF R AND D EXPENDITURES IN THE
BUSINESS ENTERPRISE SECTOR BY SIZE OF R

AND D PROGRAMMES

Number of firms

500
1 -50J00 UNITED STATES - 1964 (1) .

Total: Firms 2.130 -

Percentage 98.9 * .

. 60

500.

400 _

300

200l_

100

0

63,6

SWEDEN - 1964

Total : Firms 139 -

Percentage 92.5 *

28,9

	Per cent i qq

FRANCE - 1963 d) -

Total : Firms 440 _

Percentage 98.5 *

80

60
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100

BELGIUM - 1963

Total : Firms 60 - 80
Percentage 82.8 *
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NORWAY - 1963

Total : Firms 31 -

Percentage 65.2 * _

44,3

20,9
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-I 40

20

0

500

400-

300

200U

100

0

500-

400- 67,5

300

200 _

100_

0

100

SPAIN - 1964

Total : Firms 24 -

Percentage 81,1 *

23

13,6

80

60

A 40

20

0

100

AUSTRIA - 1963

Total: Firms 20 -

Percentage 73.4 *

47,3

18

26,1

80

60

40

20

0

-Number of firms

.% of all industrial R&D done in the group

1 00,000 1 ,000,000 1 0,000,000

999^999 9,999,999 99,999,999
	 	Y	

100,000,000
and over

Size of R & D Programme in US dollars .(at official
exchange rates)

* The balance is made up by firms with Ft & D programmes of
less than 100,000 dollars.

(1 ) Figures established on the basis of current expenditures
including depreciation.
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undertook the sector studies on technological gaps for the
OECD, illustrate the considerable variation amongst

sectors in patterns of performance in originating innova¬
tions, (see separate list).

The OECD sector studies, together with other inform¬
ation which has been collected, show that gaps in perfor¬
mance in originating innovations do exist, but that the
pattern varies considerably from sector to sector. In
product areas that did not exist 15 years ago, such as
electronic computers, transistorised components, the
manufacture and fabrication of titanium and satellite

communications, the US firms have the lead. In the

pharmaceuticals and " bulk " plastics sectors, however,
where important innovations were made in the 1920's and
the 1930's, the performance of certain other Member
countries has been strong, as it has been in conventional
methods of generating and distributing electrical power
and in consumer electronics. In older established indus¬

tries, such as iron and steel, copper, aluminium and metal-
working processes, several Member countries have
originated important innovations.

European Weakness in Turning
Invention into Innovation

There is, however, one conclusion that appears irrefut¬
able. United States' firms have turned into commercially

successful products the results of fundamental research
and inventions originating in Europe. Few cases have
been found of the reverse process.

In the chemical industry, however, fundamental research
undertaken in Europe has been better exploited commer

cially by European firms. The important discoveries of
Zeigler and Natta were exploited by German and Italian
industry. Only one case has been found where the United
States has been the first to commercialise a new plastic,

based on fundamental work undertaken in Europe.

Performance in Diffusing
Technological Innovations

Indicators show that the United States has the highest
level of diffusion of new products and processes, but
that other Member countries have sometimes had higher
rates of increase in the diffusion of new production pro¬
cesses over the past 10 to 15 years. However, rates of
increase in diffusion have been much higher in Japan

than in European Member countries, whose rates of
increase have been closer to that of the US than to that

of Japan.

It is therefore safe to conclude that, as a corollary of

high rates of economic growth and investment in Japan
and Europe, new products and processes (including those
originating in the US) have been effectively diffused
throughout most of the economies of the industrially
advanced Member countries.

On the other hand, differences between Member

countries in performance in originating innovations do not
appear to have had any effects on Member countries'
overall economic growth performance. The current
slowing down of economic growth rates in some European
countries, as compared with the United States, is to be
noted, but it is of recent origin and there is no evidence

PERFORMANCE OF INDUSTRIAL SECTORS

Electronic Computers. In the early

stages of the development of the computer
industry a number of European Member

countries, together with the US, made

important contributions to the development
of basic computer technology. In the

1960's, however, a major gap has deve¬

loped between the USA and other Member

countries in originating innovations, and
this is reflected in the very strong position
of US based firms on both the US and

world markets.

Semi-conductors. From the outset, US

firms have had a very strong lead in inven¬

tion and originating innovations, which is
reflected by the position of US based firms
on world markets.

Pharmaceutical Products. There are

no general and deep-rooted differences
amongst Member countries in inventive

capacities. Furthermore, no country has
an overwhelming lead in originating
innovations. Nonetheless, US firms have

had the strongest performance, followed

by Swiss and by German firms. This
position is reflected in shares of world
markets.

Plastics. No important gap exists

amongst Member countries in invention,
originating innovations or the production
of bulk plastics. US based firms have

a clear lead over the past ten years in

originating innovations in specialised plas¬

tics used for defence and space purposes.

Iron and Steel. There are no fundamen¬

tal disparities between countries with

regard to the availability of technological
know-how in the iron and steel sector.

Differences exist, for economic, technical

and other reasons, in the rate of application

of a new technology. Eventual conver¬

gence towards a standard appears to be
the rule.

Machine Tools. There exists no major

technological gap between Member coun¬

tries' machine-tool industries in general,

despite marked differences between firms

or countries in the technical performance

of specific machine-tools. A gap which
has existed for numerically controlled
machine-tools due to their earlier

development and industrial use in the
US is now shrinking. It may,

however, widen again if numerically

controlled machining is only hesitantly

accepted in Europe and Japan.

Non-ferrous Metals. No gap exists

in aluminium, copper and nickel production,
where a number of Member countries

have originated significant innovations.

Amongst the newer metals, no gap

exists in invention, nor in originating

innovations related to germanium. How¬
ever, US based firms have a clear lead in

originating innovations related to tantalum
and to a lesser extent titanium.

Scientific Instruments. Within this

highly diversified sector, no overall gaps
have been identified. Firms based in

countries such as Germany, Japan, the

Netherlands, the UK and the US all

have a strong performance in originating

innovations in specific instrument groups.
US firms have a clear lead in electronic test

and measuring instruments, but firms

based in Europe and Japan also have

originated significant innovations in such
groups as nuclear, biomedical, and process
control instruments.

Man-made Fibres. The scientific and

technological potentials of Member coun¬
tries are being effectively utilised at the
present time and are likely to be effectively
utilised in the foreseeable future. It is not

possible to say that there are at present

any technological gaps that need to be
bridged or closed, but it is important that
in the future no barriers should be raised

to impede the free operation of patents

and licensing systems. Differences be¬
tween national industries mainly result

from the size of the market and the greater

or lesser degree of integration of firms.

23



EXPORT PERFORMANCE OF 10 OECD COUNTRIES IN RESEARCH

	PRODUCT GROUPS (1963-1965)
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Each country's share of
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21.1
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non-electrical machinery

including aircraft and
non-electrical machinery

Each country's
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world exports
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product groups

United Kingdom

,. France
	 81 Japan

that it is related to the problem of the technological gap.
What is quite clear is that the main effects of differences
in performance in originating innovations are felt in
competitive positions in specific product areas, and in
particular those which are research-intensive.

RELATIONSHIPS

TO INTERNATIONAL

EXCHANGES OF GOODS,
CAPITAL AND TECHNOLOGY

It is pertinent to ask whether the differences in scientific
and technological capabilities of the OECD Member

countries and in their performance in originating inno¬
vation have an influence on international economic

relationships : on trade in goods, movements of capital
and flows of technology. In this respect it must be
remembered that trading relationships between Member
countries are influenced by a number of factors which
have very little to do with science and technology.

Within the pattern of intra-OECD trade in manufactur¬
ing goods, it appears that the United States tends to
have a trading advantage over other Member countries in
newer, more sophisticated products, and that United
States companies have to rely on their capacity to inno¬
vate in competition on foreign markets. The same is
true to a lesser extent of the United Kingdom and Germany.
This suggests that European countries enter trade in the
research-intensive industries and products once the techno¬
logy is well established and the innovative element in
competition is replaced by more traditional elements of
advantage (labour costs, etc.)

At the same time the European countries, Japan and
Canada (and in particular Italy and Japan) have been able
to compete successfully from this position ; with the
exception of the United Kingdom all have had increases in
their share of the market for research-intensive products
and for the more sophisticated products of all trade groups.

The increasing share of export trade in these product
groups, while partly a consequence of conjugated factors,
is very likely to be related to the inflow of technology from
abroad.

As a general guide to technology flows between Member
countries it may be noted that :

US receipts for patents, licences, etc., account for
some 50-60 per cent of total OECD receipts and the
United Kingdom for 1 2 per cent ;

the European countries account for about 65 per cent of
the total payments for technology, Japan for about 13 per
cent;

the proportion of US receipts coming from Europe,
Canada and Japan in relation to total US receipts has
increased rapidly in the past five years.

The data in general support the conclusion that the
trade performance of European OECD countries, Canada

and Japan are associated in varying degrees with net
payments for licences, patents and know-how, predomi¬
nantly to the United States, as well as with an indigenous
scientific capability.

The increase in the flow of technology, it is suggested,
has been based less on imitation than on direct investment

by US companies. The proportion of US receipts for
patents, licences and know-how associated with exchanges
between parent companies and subsidiaries grew from 63
per cent to 75 per cent over the period 1956-1966.

Where investment flows axe concerned, the broad
conclusions which may be drawn are :

Since the formation of the European Common Market,
the pattern of US investment outflow has changed appre¬
ciably; the proportion of investments made in Europe
having increased markedly.

All the major US manufacturing sectors tend to have a
high proportion of their total investments outside the
United States.

These investments do not represent a particularly large
share of total capital investments in Europe (all European
countries except Benelux, 4-5 per cent; UK, about 13 per
cent) but the share is about 40 per cent in the case of
Canada.

There is a strong general tendency for production by
US subsidiaries abroad to exceed US exports and to
develop faster in similar product groups.
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Available data do not show any particular tendency
for US research-intensive industries to invest abroad more

than other industries.

US companies in Europe in particular tend to specialise
in the production of some sophisticated products in all
groups.

Thus a major vehicle for the transfer of technologies
across national frontiers has been the international invest¬

ment activities, particularly of US companies. The
relatively rapid growth of international investments by US
companies is consistent with the view that the rate of
transfer of technology has accelerated somewhat in
recent years. This relative increase in the rate of introduc¬
tion of new products and processes associated with
direct investment activities accounts in part for the pattern

of development of export trade in the research-intensive
product groups.

SPECIAL PROBLEMS OF
THE DEVELOPING

MEMBER COUNTRIES

Stocks of scientific and technical personnel in Greece,

Portugal, Spain and Turkey, and in Yugoslavia are much
smaller than in the more industrialised countries. Pilot
teams' studies have shown that expenditure on R and D
was a relatively small proportion of GNP (about 0.2 to
0.3 per cent) and that the proportion of the population
engaged in such activities was particularly small (averag¬
ing about 2.07 R and D personnel per 10,000 of the
population). This indicates that the industrialised coun¬
tries devote proportionately between 4 and 10 times as
much of the national resources to R and D activities as

the developing Member countries; much of the effort
of the latter is concentrated in the agricultural sector.

Governments finance a greater proportion of R and D
expenditure (usually 80-90 per cent) than in the indus¬
trialised countries; private industry in general neither
finances nor executes research. Typically, R and D

activities, both in and outside the universities, are dispersed

among a large number of research units, and the co-ordina¬
tion among these units is limited. Another important
aspect of the problem is that a good deal of the R and D
activity under way is not particularly closely related to the
conditions of the countries in question. Improvements
in these areas will depend upon extensive administrative
and organisational changes.

Purchases of patents, licences and know-how from
the industrialised countries are on a small scale, accounting

for about 2 to 3 per cent of total purchases in the OECD
area.

The Pilot Teams' studies indicate that the reorientation

and development of scientific activities in the developing
Member countries could contribute significantly to growth
and development; the development of such an infrastruc¬
ture would help also in making better use of the technolo¬
gies already available in advanced industrialised countries
of OECD.

DEFINITION

OF TECHNOLOGICAL GAPS

The evidence gathered in sector studies of nine indust¬
rialised sectors, and a general analysis, make it possible
to arrive at a definition of the problem :

there are major differences among the Member countries
in the level of resources devoted to R and D, and in

objectives of government-supported R and D, as well as
in the organisational and structural arrangements which
enable these resources to be brought to productive use;

there are equally big differences between the United
States and other Member countries in terms of production
and stock of high-level manpower and current efforts in
higher education, as well as in the general educational
level of the labour force. However, the differences
between the United States and European countries are
much less marked in scientific and technical personnel,
and in current efforts in scientific, and particularly techno¬

logical, higher education. In this respect, the United
Kingdom, Germany and France appear to have relatively
strong positions;

when it comes to being first in the introduction of new
products and processes in industry (i.e. in originating
innovations), the United States leads, followed by Ger¬
many and the United Kingdom, with high performance by
the Netherlands, Sweden and Switzerland, when popula¬
tion is taken into account. The leadership of United
States based firms is concentrated in the research-intensive
sectors of industry, but also extends into the advanced
products of more traditional industries;

up to the present time, these differences have had no
demonstrable effect on the rate of economic growth of
Member countries. Although in the last few years
growth rates have been slower in some countries, most
European countries, and especially Japan, have experienced
a higher rate of growth per capita in the last 15 years than
the United States. This growth has accompanied, to
an appreciable extent, the importation of technology
through licensing, foreign investment, and a wider
diffusion of advanced technology within national boun¬
daries. The evidence suggests that the results of techno¬
logy have, in general, been effectively transferred to
European Member countries through licensing and
subsidiaries, whereas Japan has, in the main, bought
licences. (continued on page 26)
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PAYMENTS FOR PATENTS. LICENCES AND TECHNOLOGICAL KNOW-HOW FOR SELECTED COUNTRIES
(millions of US dollars)

NETHER¬

LANDS
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TOTAL

PAYMENTS

TO 12

COUNTRIES

% OF

TOTAL

n. a. n. a. n. a. n. a. 87.8 12.0

n. a. 0.8 108.6 14.8

11.2* 1.3 (,) 2.4 1.5 150.9 20.6

4.6 3.8 1.2 1.0 119.4 16.3

5.6' 2.1 2.0 0.4 135.5 18.5
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Sources : International Statistical Year on Research and Development

Notes : (1 ) Including Luxembourg
(4) Of these, 35 million U. S. $ are payments from U. S. firms to affiliated firms in Canada

(2) Declared Receipts (3) Non-affiliated firms only
(5) Excluding management fees and service n. a. Not available

charges

THE CAUSES

OF TECHNOLOGICAL GAPS

The results of the sector studies make it clear that the

term " technological gap " symbolises a complex of
differences in contemporary social, economic and indus¬
trial development; there is no single or simple cause.
Some factors affecting the position are :

scientific and technological capability clearly a
prerequisite, but not a sufficient basis for success in
originating innovations and in research -intensive industry;

the market is a very important factor conditioning the
realisation of scientific and technological potential ;

the size and homogeneity of the US market helps
American firms to commercialise discoveries; fragment¬
ation of the European market makes the realisation of its
potential very difficult;

a broader European market in and of itself, however,
would not solve the problem. One reason is that many
firms are of inadequate size, though small firms can be
competitive by exploiting technological opportunities;

the scale of government procurement of technologi¬
cally sophisticated products, and of related government
financed R and D, and the conditions under which such

government support is given are both important;
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the educational system of a country is considered to be
of vital importance;

while social and economic environment, and government

policies to make it conducive to innovation, can facili¬
tate decisions to innovate, they cannot take the place of
the decisions of management;

in the techniques of management, including the mana¬
gement of research, and of combined technological and
market forecasting, the United States appears to have a
clear lead ;

to sum up, then, the problem is not only one of the
magnitude of scientific and technological resources in
Europe and Japan, but the effectiveness with which
these resources are deployed and utilised.

POLICY IMPLICATIONS

The growing importance of research-intensive indus¬
tries, the increasing " price of entry " to the market, and
the growing role of direct investment and international
companies in the process of technological transfer appear
to be the new factors which explain the political impor¬
tance of the present debate.

Three lines of policy which call for action are, it is
suggested :

in the first place, that individual countries will need to
take measures to enable their industries to strengthen their

performance in originating innovations and their ability
to exploit these innovations in the market;

secondly, that groups of Member countries will need
to develop more effective forms of co-operation, in order
to overcome the existing fragmentation of markets, indus¬
tries and technological efforts;

thirdly, that co-operation between all Member countries
will be needed to avoid the development of obstacles to

technological exchanges.

POLICIES

AT THE NATIONAL LEVEL

There is a wide range of measures at national level
which would contribute to building up national scientific
and technological capabilities and success in originating
innovation. These measures would imply a new stage

in science and technological policy in coming years,
including close integration with economic, industrial and
commercial policies. Some of the following would
provide the basis for a new partnership between industry
and government and thereby help strengthen Member
countries' performance in original technological innova¬
tion :

Widening the market by overcoming the conservatism
in the use of advanced production equipment;

Creating the capability for technological innovation
by efficient deployment and utilisation of scientists and
engineers;

Concentration of innovation efforts into units of viable

size ;

Better deployment of scientific and technological
resources : concentration of scientists and engineers, and
of R and D activities in manufacturing industry, as in the
United States, thereby providing more flexibility;

Quality of the environment, not only the availability
of risk capital, but also readily available managerial,
marketing and forecasting services; a readily available
supply of high quality components, materials and machi¬
nery supplies; well-trained and flexible production work¬
ers;

Management of technological innovation coupling
technological forecasting with market forecasting in
product areas with rapid rates of technological change;

Assessment and choice of product areas in which a
country or a firm should have an aggressive strategy of
vigorously developing and exploiting new technology.

INTERNATIONAL

CO-OPERATION IN SCIENCE
AND TECHNOLOGY

To enable the pace of technological innovation to be
accelerated, Member countries and groups of Member
countries, for example in Europe, are considering program¬
mes for science and technology which, even if on a

PROPORTION OF UNITED STATES RECEIPTS FOR
LICENCES, PATENTS, ROYALTIES AND MANAGEMENT

FEES DERIVED FROM TRANSACTIONS BETWEEN
PARENT COMPANIES AND SUBSIDIARIES
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smaller scale than those of the United States, have the

same power to catch the imagination of the industrial,
scientific and educational communities, and the means

to overcome institutional barriers and traditional attitudes.

Moreover, programmes in advanced areas of technology
are in many cases beyond the resources of individual
countries and thus depend on the identification of objec¬
tives which can be agreed among groups of countries.

There is growing discussion of long-term goals which
could be the basis for major technological adventures :
for example, space exploration, future communications
requirements, world food requirements, the explosion of
education, exploitation of marine resources, urban and
spatial development, and future health goals. In addition
there are many medium-term public needs calling for
co-operation in technology and production such as
computer grids for commercial, government and educa¬
tional needs, telephone systems, international satellite
communications, postal systems for classifying, sorting
and automatic delivery, domestic housebuilding by sys¬
tems, surface transportation between and within cities,
power grids for electricity and gas, teaching machines,
etc. Finally, there is a growing need for the evaluation
of existing large-scale programmes (space research,
nuclear research, etc.) with the purpose of more effectively
relating them to the needs of the economy.

As the OECD study indicates, the European Member
countries show the greatest contrast between the existence
of a scientific and technological potential and its realisation

in industrial and economic progress. The strengthening
of Europe's technological capability and research-intensive
industries would, in fact, appear to call for action on four
levels : widening of the market; co-operation in govern¬
ment procurement for technologically sophisticated pro¬
ducts; the creation of industrial units of sufficient dimen¬
sion to compete effectively in the advanced technological
areas; and co-ordinated choice of areas in which to
make an effort. The recent decisions of the EEC Ministers

of Science constitute a step in this direction; and the
proposal of the UK Prime Minister concerning the estab¬
lishment of a European Technological Institute provides
one possible overall framework in which such policies
could be pursued at the European level.

The vital first question arising from these developments
is the institutional arrangements through which European
co-operation can best be achieved. Secondly, it will be
important to consider how scientific and technological
co-operation in Europe can be effectively linked with
co-operation between OECD Member countries as a
whole. Thirdly, vigilance is necessary so as to maintain
the widest possible framework of co-operation for projects
of essentially scientific and long-term interest to all Member
countries.

OECD will, it is suggested, continue to have an import¬
ant role in scientific and technological co-operation:

as a forum for assisting Member countries to arrive at
conclusions related to international co-operation' ;

©IM©IL®©1I©£_.
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by Raymond Vernon

The following article, commenting on the OECD's report on technological gaps (see previous article)
has been contributed by Raymond Vernon, Professor of international Trade and investment at the
Graduate School of Business Administration, Harvard University. The views expressed are not necess¬

arily those of OECD.

6n rO
he silly season over the technological gaps

C	j issue may well be drawing to a close. The
new OECD report on the subject, at any rate, lends a
certain credence to that hope. Some of the basis has
at least been laid in official circles for action responsive

to the malaise that produced the debate.

The OECD study is not the first serious analysis of the
factors behind the technological gap. A number of
provocative articles and monographs on the subject
have been published in the past. But the new OECD
analyses provide the basis for a major advance in under¬
standing. The motivations and sequences of technological

28



in continuing to assist, on request by Member countries,
in the evaluation of potential projects and relating them
to technological trends;

in establishing necessary contacts, and facilitating
co-ordination related to programmes on similar topics
organised by Member countries or groups of Member
countries.

Examples of fields in which OECD is already or might
in the future be active are computer utilisation, educational
technology, environmental technology, urban development
technology, and the utilisation of marine resources.

POLICIES TO INCREASE
THE BENEFITS OF

INTERNATIONAL

TECHNOLOGICAL EXCHANGES

A great deal of technological flows between countries
takes place through the processes of trade in goods,
capital movements, purchases of technological know-how
and the migration of professional manpower. It is import¬
ant that, where necessary, action should be taken to facili¬
tate these flows.

The reduction of non-tariff barriers to trade would

undoubtedly be beneficial to flows of technology, since
industry is hampered by the need to diversify its products
for export in order to fit in with varying standards, certifi

cation procedures, safety regulations, patent procedures
and regulations and restrictions in the field of government
procurement.

Licensing, foreign investment and the " brain-drain ",
should be seen in the broad context of technological

development and exchange under modern conditions.
The efficient exploitation of advanced technologies calls
for both technological resources beyond national boun¬
daries and access to markets that are international in scope.

This, added to the mobility of the factors of production
(essentially knowledge, qualified manpower and capital),
leads to a new emphasis in international exchange.
Flows of manpower, investment and knowledge are
undoubtedly beneficial to all countries but in this new
situation some countries are experiencing problems
which affect the development of their own technological
capabilities.

Finally, it is also important to bear in mind the special
plight of the under-developed countries. For, whereas
the evidence suggests that technology has been effec¬
tively transferred between the Member countries, the
same is not true as far as the under-developed countries
are concerned. The absence of scientific and technolo¬

gical capability in these countries may be an important
factor in limiting the transfer of technology to them, and
the aid to them in developing indigenous R and D capa¬
bility may be an increasingly important task for the
Member countries.

transfer and the related patterns of investment and trade
have been exposed, with rich and refreshing insights into
all these processes.

In order to place the contribution of the OECD report
in perspective, it is useful to recall that expressions of
concern over the effects of a technological gap are not
new. For ten to twelve years after World War II, it was
generally respectable, albeit a bit unconventional, to assume
that an American technological lead was responsible for
an intractable dollar shortage in the world. Then, for
five or six years after 1958, a contrary proposition
now largely forgotten gained wide currency. During
the half decade, emphasis was placed on the increasing
speed with which technology could be transmitted
across international boundaries. The Americans, it was

widely (if briefly) assumed, were doomed to share their
technological lead with other advanced countries; this
development was believed to be one reason for the

apparent weakening of the US balance of payments
position.

After 1 963 or so, the focus of the discussion changed
again. Whatever the balance-of-payments implications
might be, the American technological lead was seen
once more as overwhelming, buttressed by a vast pro¬
gram of military procurement and research subsidies, and

supported by a stream of European scientists and engineers
drawn westward by the pull of higher salaries and wider
opportunities. Exploiting their technological lead, the
foreign subsidiaries of American parents were bound
to overcome their local competition and to dominate
industry in the countries where they were located.

The trouble with most of these hypotheses was not

that they were wholly baseless. The trouble was that
they sought to compress the complex phenomena of

industrial innovation, international investment, and inter¬

national trade, into models that were too naive, too uni¬

variate in structure, to accord with reality.

WHAT THE FACTS SUGGEST

At the risk of neglecting some of the evidence and
overlooking some critical refinements, let me indicate
what the OECD material suggests.

First of all, research in the sciences outside of the

United States is very far from moribund. Each year,
contributions from the laboratories of Europe and Japan
continue to add impressively to man's basic scientific
understanding. To be sure, the contributions from the
United States are especially impressive, a fact that repre¬
sents something of a shift from earlier decades. But
any assumption that the scientific community outside of
the United States has lost its vitality and creativeness simp¬
ly does not square with the facts.

The second point is at least as important as the first.
The industrial effectiveness of nations depends much
more upon their capacity to draw upon the existing body
of basic scientific knwledge, wherever it may have been
generated, than upon their capacity to contribute to that
body of knowledge. To be sure, the two capacities are
not wholly unrelated; an industrial economy, if suitably
structured and appropriately motivated, may profit from
the nearby presence of scientists who are devoted to the
pursuit of basic knowledge. But the industrial history
of Japan and the industrial history of the United States
itself suggest that industrial innovation does not require
that the basic research on which it draws should be

conducted near at hand. Indeed, one of the points
that emerges clearly from the OECD studies is the fre-
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quency with which basic research contributions by some
nations have gone neglected and unexploited for long
periods of time, only to be applied in the end by an inno¬
vator in another country. What is more, that disconcert¬
ing fact seems just as true today, in an era devoted to
the idea of technological change, as it did some decades

ago.

Industrial innovation, according to the evidence, is a
process that involves several hurdles. Failure to overcome
any one of these hurdles may abort the process. What
are these hurdles?

One point that comes through repeatedly in the OECD
studies is the critical importance of the prospective
innovator's perception of his market opportunities. There
may perhaps be occasions when some advance in the
basic sciences will be sufficient to suggest to an adventure¬
some manager the possibility of some new product or
process, and will be sufficient to galvanize him to assume
the risks of its development. But such occasions are rare.
Before the industrial manager is moved to commit his
time, his organization, and his money to the pursuit
of some elusive process or some hypothetical product, he
usually requires an incentive to galvanize him to action.

This is where large internal markets and large govern¬
ment procurement programs play their role. An indus¬
trialist who perceives himself as confronting a large poten¬
tial market for a new product or process is more disposed
to run the development risks than one who perceives a
smaller opportunity. An industrialist who is practically
guaranted a sale, provided he can generate the product
or process, is more likely to respond than one who is
uncertain about his market opportunities.

As I read the evidence, another proposition also seems
plausible. The industrialist who feels threatened if he
fails to act is more likely to respond than one who feels
under no pressure. Accordingly, in a society that is
based on an enterprise system, if tight little markets are
duly reserved to a designated enterprise without special
promise or special threat, that situation does not conduce
to industrial innovation.

Insofar as market conditions play a role, therefore,
there is a delicate balance to be achieved. The innovator

must perceive a tempting opportunity, too rich and full
of promise to be readily resisted ; but there should be
some sense of threatened loss if he fails to act. Where

profit or position can be maintained without responding,
the risk that there may be no innovational response is
increased.

Once these conclusions are explicity stated, one begins
to see the reasons why United States industry has mana¬
ged to seize the innovational lead in a number of different
fields. Large government procurement programs have
sometimes provided the needed stimulus for US industrial
innovators. In addition, the fact that the United States

for so long has had the highest per capita income in the
world also has contributed to the stimulus, suggesting
the existence of new wants to be filled by the enterprising
innovators of consumer goods and services. The high
hourly labor costs and the easy capital availability of the
United States have been an added stimulus, generating
a sensitivity to the possibility of marketing new labor-
saving devices. On top of all this, the sheer size of the
US market and the great fluidity and flexibility of indus¬
trial procurement practices in that market have led inno¬
vators to believe that, somewhere or another in the

economy, enough buyers would be found to justify the
cost, the time, and the effort devoted to an innovational

gamble.

This is not the whole story, however. Here and there
in the OECD report, one senses that the speed and effect¬
iveness of the innovator's response is determined not
only by the qualities of the market but also by certain
internal characteristics of the firms that confront the

market. US firms generally devote considerable time
and effort to scanning their market opportunities; and
some of them seem fairly successful in linking their per¬
ceived market opportunities to the unexploited capabilities
developed by the basic sciences. This capacity, where
it exists, is sometimes ascribed to superior organizational
skill or superior management practices on the part of
US firms. But one wonders whether it is anything all
that occult; it may be that it is nothing much more than
a habit of mind generated and nurtured by the appropriate
market conditions, that is, by a salutary mix of both threat
and opportunity.

In fact, the OECD studies contain plenty of illustrations
of European and Japanese firms that have responded
promptly and effectively to market opportunities. Their
responses in some respects have differed in emphasis
from those of the Americans; process innovation has been
stressed rather more than product innovation. But this
is hardly surprising. There is little need and little advan¬
tage in inventing a mousetrap twice. But once the
product has been invented, there is still some advantage
in producing it more cheaply. If the tendency of the
Americans is to generate new products in order to meet
the unique challenge of the American market, the tendency
of the Europeans and the Japanese may be to find ways of
producing better and cheaper versions of those products.

Market conditions and the organizational capacity
of firms to recognize these conditions are two critical
requirements for industrial innovation. A third require¬
ment, widely recognized and often stressed, is the avail¬
ability of engineers and scientists capable of linking the
perceived market opportunity with the untrapped capa¬
bilities of science. No one will quarrel with the need
for an adequate supply of engineers and scientists. But
what does deserve closer analysis is the question of their
use. To what extent should they be used for industrial
innovation, and to what extent should they be used for

absorbing and adapting the innovation of others?

The OECD studies provide a sobering realization of
the complexity of the judgement. Innovation has its costs

costs that find their reflection both in terms of national

growth and in terms of balance-of-payment effects. As
a result, the wisdom of supporting the full cost of inno¬
vation is difficult to assess. If the Japanese had not

been willing to buy their technology in wholesale lots and
had sought to generate it afresh, one suspects that both
their growth and their balance-of-payment situation
would have been impaired. On the other hand, if they
failed to move into innovative activities at some stage,

the failure might also have been unfortunate from an
economic viewpoint. This is no easy issue, certainly not
one to be resolved simply by diverting as much resources as

possible to original innovation.

There is one final point of considerable importance
suggested by the OECD studies. This is the strong
suggestion that the size of a nation state, when compared
with the demands of modern technology, is getting
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progressively smaller. The diminution of the nation state
seems to be occurring in two different senses. First of
all, the technological inputs that go into the making of
modern advanced products seem to be growing pro¬
gressively more varied, thereby increasing the dependence
of each state on innovations generated by the others.
Second, the sunk cost involved in the development of
advanced products has grown sufficiently high that the
markets provided by any one state are less and less
adequate to absorb such costs. These two tendencies
progressively limit the efforts of nations to achieve tech¬
nological independence.

LINES OF POLICY

There is room for serious debate over the question
whether, in economic terms, it makes much sense for

Europe and Japan to do anything about the technological
gap. But the issue will not be resolved in economic
terms. The fact that when advanced nations find them¬

selves reliant upon outside sources for the technology
essential to their national objectives, a deep sense of
insecurity is generated. Whatever the economic analysis
may suggest, therefore, nations are likely to feel more at
ease if the sources of technology seem to lie within their
control than if they are largely external. One of the
pressing problems for those concerned with relations
among the advanced nations is to reduce that sense of
insecurity.

If nations are determined to meet part of that problem

by generating more of their needed technology from
internal sources, then certain kinds of measures are useful.

One step, it would appear, is to confront their industrial¬
ists with larger and surer markets. The creation of the
European Economic Community and the European Free
Trade Association are enormous steps in that direction.
But there are some visible inadequacies that merit a
certain amount of probing.

One of these is the fact that so little is being done to
overcome the differences that continue to separate
national markets. To the extent that those differences

are a result of consumer taste, national disparities may

be reduced by increased communication and by the passage
of time. But to the extent that these differences are

based upon national law and regulation, such as safety
and construction standards and government procurement

practices, nothing short of a series of explicit acts by
government is likely to enlarge the market.

The buy-at-home policies of the different governments,
especially where public services or military procurement
are concerned, are particularly troublesome. Nor is it a
relevant " solution " when governments getting together
on some common project insist on parcelling out procure¬
ment orders according to agreed national quotas.
What is needed if technological innovation is to be
stimulated is a relatively large, relatively attractive market

but a market whose prospective suppliers are confront¬
ed with a remaining incentive for competitive innovation.
The mere assignment of some share of the market to a
national producer is calculated to ensure that he will
try to satisfy next year's demand with last year's tech¬
nology.

There are other ways in which European and Japanese
firms might be pushed to more aggressive innovation.
This is by exposing themselves more widely to the chal¬
lenges and opportunities of the US economy. A casual
exposure such as occurs through normal export efforts

may not be enough. It may be necessary to establish an
operating subsidiary in the United States in order to
recognize the opportunities for industrial innovation that
the market affords. A number of European firms have

already demonstrated that this can be done successfully.

It would be interesting to abserve just how American
public and official opinion would respond if European
direct investment in the United States economy were to

grow very large. Would US authorities begin to sense
that loss of control which has made Europe so uneasy

for its future? My judgment is that such uneasiness would
soon occur.

As uneasiness of this sort did develop, it might well
create an opportunity for a major initiative in governmental
policies. At some point in the next few decades, the
advanced nations will have to face up to the question of

reconciling the existence of their numerous national juris¬
dictions with the existence of multinational firms. So far,

despite considerable grumbling, the tolerance of indivi¬
dual governments for the creation of foreign-owned
subsidiaries has been fairly great; but it is not unlimited.
Nations have been cautious about imposing restraints
upon that freedom because of the obvious benefits which
many of these foreign subsidiaries bring to the local
economy. But as the phenomenon grows and as the
sense of loss of national control grows with it, the risk
of destructive restraints and counter-restraints will surely

grow. This is a rich area for international agreement,
aimed at the reconciliation of national interests.

I suggested earlier that another line of policy which
might be helpful in stimulating the desired innovational
response in the advanced countries perhaps had to do
with altering the structure of the firm. The present
assumption in Europe that a mere increase in the size of
the average European firm will increase the rate of industrial
innovation seems highly dubious. While size may
sometimes play a role, it is the style and form of an orga¬
nization rather than its mere size that seems important

for industrial innovation. This, however, is fairly tricky

ground and I hesitate to suggest that the Americans have
some special secrets in this particular area that can be car¬
ried over intact into other countries. It is important to

observe that the management style and structure of some
of the outstandingly successful firms of Europe and Japan
seem to have little in common with the style and structure
of American firms. Nonetheless, Europe and Japan
would be wise to scan some of the devices that Americans

have consciously adopted or unconsciously stumbled
into, in order to learn whether some of these elements can

be adapted with profit to the European setting.

Finally, a word about education. It goes without
saying that, however, successful all the other elements
in the program may be, there is much to be done in the
field of scientific and technological education. But
there is one point of clarification worth making. I very
much doubt whether the creation of new official scientific

centers has much to do with improving the rate of industrial
innovation. Centers for scientific research may be very

productive in adding to the flow of basic research. But the
assumption that the ideas they generate will automatically
lead to industrial innovation seems to fly in the face of the
evidence. Unless a conscious effort is made to provide

the market stimulus, the output of official or semi-official
research centers in any nation is likely to benefit principally
the industrial users of other nations and the library archives
of the world.
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by J. SPAEY, Chairman of the OECD Committee for Science Policy

DEVELOPMENT

THROUGH SCIENCE :
A NEW FACTOR

There is one essential conclusion which emerges from
the work carried out under the auspices of the Committee
for Science Policy of OECD, and that is that we are
witnessing important changes in every one of our countries
in all spheres of human activity.

The Committee has been able to focus on one of the

aspects of this development, that is the increasing, and,
in certain respects, the decisive place taken by science and
technology in the development and organisation of indus¬
trialised societies.

This change, because of its magnitude and complexity,
has all the appearances of a new process of development.
Provisionally it might be qualified as development through
science, or, in other words, the continuous acquisition of
skills and new methods and their systematic development.

The reports presented to the Ministers describe in detail
the differences in this process of development in the various
Member countries and the sectors and areas in which they

are more or less pronounced. A study of these differences
and their causes led the Committee to seek remedial

measures.

The concept of " technological gaps " has thus been
gradually replaced by a more positive and, doubtless, more
fertile concept which we might term conditions for
success in innovation.

The Committee noted that these conditions were present

in differing degrees in most of our countries; but in certain
countries, some of them were not, or were not adequately,

fulfilled; and this explained the relative inadequacy of the
economic results.

CONDITIONS FOR SUCCESS

Conditions for success in development through science
centre on several main themes.

Education

The first is education. A modern industrialised eco

nomy needs many scientists, engineers and administrators
with a university background. It also calls for a large
number of well-trained technologists. An educational
system which can provide schooling beyond the age of
eighteen for the majority of the young and re-train a
growing number of adults, is, therefore, essential.

Fundamental Research

Higher education is inextricably linked to fundamental
research. The latter is, consequently, a second theme.

Fundamental research is the backbone of higher edu¬
cation. It is also the starting point of the process of
industrial innovation. For these two reasons, it occupies

an essential place in the conditions for economic and
social success and is a long-term investment for our
countries.

This must not, however, lead one to forget the value of
its ultimate purpose, which is to meet the need to know,
and constantly to go beyond, the questions which man
poses about himself and the universe. For many centuries,
this élan for knowledge created a universal community
among all scholars.

Transfer of Technology

This world community of pure science is, today,
spreading to technology. This leads us to the third
condition of success : the transfer of technology.

In a world the unity of which is growing, no nation can
cover individually all the stages and all the highways of
technological progress. Each must assimilate the pro¬
gress made by others and use it as a stepping-stone to
pass in his turn through new stages. This applies even to
the most advanced countries and undertakings.

But if the transfer of technology is to be effective, there
must be active participation by the " transmitter " partner
and " receiver " partner. The " receiver " country must
organise itself to assimilate and adjust foreign technology
to its requirements; it must, therefore, have a scientific
and technical potential that is well developed and well
distributed among undertakings, universities and the State.
In other words, a potential for original innovation is
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essential in order to profit by the innovation of others.
The " transmitter " country has its own reasons for opening
up its technological progress to others if viable trade is to
be established in both directions between valid partners.

Choice of Objectives

The fourth condition for success is the will of the nation

itself to progress. If this will is to be more than an
expression of good intentions, it must assume concrete
form in objectives which meet the needs of the
community.

It seems clear that Research and Development, when

based on national objectives, involve the whole community
in an effort towards progress by stimulating the creative
spirit. The programmes inherent in national objectives
include R and D government contracts which allow enter¬
prises and other research centres to accelerate the process
towards advanced technology, the strategy of progress
and prospective management. They procure goverment
supply contracts for industry, thus providing the initial
financing of new lines of production.

The driving forces of national objectives are maximal
when the industrial sectors which are to become the

instrument of their fulfilment are those where technical

progress has the widest impact on the technology of all
the other sectors. This seems to be very much the case
in our era in electronics and data processing as well as,
generally speaking, in the mechanical engineering and
electrical industries.

When national objectives are non-existent or inade¬
quate, men with the desire for knowledge and innovation

and they are to be found in every nation have a
tendency to disperse their efforts, very few of which find
the means required for success. The most inventive minds
are discouraged and are tempted to emigrate.

Size of the Market and Enterprises

However, even a country which has national objectives
and a high scientific and technical development can still
produce poor economic results. This implies a fifth
condition for success : the size of the market and the

enterprises.

Industrial innovation pays only when the technological
breakthrough accomplished in the laboratory can then be
used to advantage industrially and commercially at the
level of large unified economic complexes.

It is well known that the size of a market, if it is to be

effective, depends on the number of inhabitants, their per
capita income and the uniformity of demand and regula¬
tions. In this connection, the present European market
contrasts with the American market for obvious reasons.

Furthermore, the structure of industry corresponds very

naturally to that of the market. Everybody knows that
the water-tight compartments of the European area are
a serious barrier to the establishment of a properly-dimen¬
sioned industrial structure.

Organisation and Management

Lastly, it should be noted that the conditions for success
which I have just listed can have neither a decisive nor a
lasting effect unless they are integrated in an organisation
and management appropriate to the objectives pursued.
This is a last but essential condition for success in develop¬

ment through science.

Commercial success in new lines of production is the
result of a continuous process which, from the outset, is
most often a scientific discovery or a technological break¬
through achieved in the laboratory but which continues
in the industrial and marketing stages. These are long,
costly and problematical. Hence, the capacity of an
enterprise to succeed in original innovation depends on
the degree of excellence of its strategy and the value of
its management just as much as, and perhaps, more than,
on its research potential. Mastery of the most modern
techniques of programmed management is essential.

Nor is it any less important for government departments,
whose duty it is to promote technological progress and
the organisation of national programmes.

It is in the United States, it seems, that these conditions

for success have been combined to the best advantage
in the last two decades. Sectoral studies show that most

of the recent breakthroughs in technology and commercial
successes based on original innovation have, in fact, taken
place in that country not only in the sectors of computers,
electronic components and scientific instruments but also
in other scientific industries such as the pharmaceutical

products and man-made fibres industries.

As opposed to this, technological success is more
evenly divided in the more traditional industries; Europe
and Japan, in particular, occupy a favourable place.

However, economic growth does not appear to be
definitely linked, at least in the short term, to national
performance in original innovation. But, in the longer
term, some countries might become uneasy about a trend
which would make them specialists in the traditional
commodities and increase their dependence in the
advanced industries.

It is for that reason that the Committee for Science

Policy considers that the objective of all governments
should be to carry into effect the conditions for success
in each Member country or in the groups of Member
countries.

The carrying into effect of this objective is likely to
strengthen considerably the links of solidarity between
our countries and, as a consequence, to put the friendship
which binds them on a lasting basis.

RECOMMENDED ACTION

The Committee for Science Policy, after an analysis
of these conditions for success, thought it should make
known some of its views on the action to be taken and

the policy to be followed.

In this connection the conclusions of the Committee

lead implicitly to the need for a proper division of responsi¬
bility for national and international action.

It is clear that every government must take such action
as can be effectively carried out at national level. The
transfer of resources from national to international level

together with institutional co-operation must be reserved
for action which exceeds the possibilities of an individual
country or urgently requires a " concentration of brain¬
power ".

But national action can be given very effective support
by means of international discussions on experience and
joint studies.
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Action at National Level

Mention must first be made of the concrete measures
which can be taken at national level.

The Committee underlined the necessity of tightening
links between the scientific and the general policies of
governments. This applies particularly to the two main
fields in which the scientific policy of States is deployed :

the policy for higher education and fundamental
research;

the policy of industrial expansion and technological
innovation.

In the field of higher education and fundamental
research, the reports have shown how necessary it is to
adapt the universities to the growing needs of the nation
and how they may derive benefit from a management
and organisation based more on precise objectives and
rational policies. It also appeared that the promotion of
fundamental research often meets with obstacles which

result from too wide a dispersion of resources and from
the inflexibility of some administrative or financial mechan¬

isms which curb the necessary converging of the funda¬
mental disciplines or the launching of new orientations.

In financing fundamental research, an effort should be
made to reconcile to the maximum the natural demands of

the free development of scientific thought with the requi¬
rements of new knowledge which springs from the
pursuit of national objectives.

With regard to the policy of industrial expansion, the
Committee emphasises the need for participation by all
countries in the process of original innovation and its
promotion by national objectives, government pro¬
grammes and State markets.

The right conditions for bringing continuity into the
process of innovation from the laboratory stage to that of
winning the market should also be ensured.

Fiscal, financial or structural measures, among others,
are required to promote the development of industrial
production units of adequate size, the enlargement of
markets for advanced products, and the spread of modern
management methods in undertakings.

Action at the International Level

Next, what are the measures to be taken in the sphere
of international co-operation?

Let us first examine the broadest- based action, that of
this Organisation and all its Member countries. The

Committee believes that OECD is in a position to perform
three essential functions to aid the efforts which are calcul¬

ated to create in all our countries the necessary conditions
for success in development through science.

1 . The first of these functions concerns joint studies and
discussion on national experiences.

It is what the report call a " forum " or " centre of discus¬
sion " for scientific policy. The work of the last two
years has shown the need for careful new studies which

would come within the scope of this activity.

It is proposed, among other things, to make a compara¬
tive study of the university structures of fundamental
research and the reforms which have taken place in Mem¬
ber countries in this area. The new universities, in parti¬
cular, would be carefully analysed, as would the statutory
and financial provisions adopted in the various countries.

These studies would be conducted discipline by disci¬
pline, with the same care as the sectoral surveys on techno¬
logical gaps which have just been completed. They
could be supplemented by a pilot-action, which would be
limited in scope and experimental in character, for the
promotion of certain programmes by appropriate proce¬
dure and expenditure.

2. The second function is to identify methodically the
objectives which are common to several countries and

can, therefore, be the subject of inter-country co-operation
in research, development and innovation. It also consists
in laying down the most appropriate methods of co¬
operation and evaluating the necessary means.

The report enumerates a series of subjects in which
the Member countries might thus explore together the
possibilities of co-operation as they see them without any
preconceived idea as to the form of the action to be

taken or the institutions which might be required to carry
them out successfully.

3. The third function is related to one of the principal
objects of OECD, which is to promote the liberalisation of
trade between Member countries. It is to draw up
agreements among countries with a view to facilitating
the transfer of technology.

In this framework, two subjects are envisaged, for
non-protected information and for protected information
respectively.

The first concerns the drafting and conclusions of
agreements on technical accounting and reciprocity
between the systems of disseminating scientific and
technical information by computers with which countries
or groups of countries are now being equipped.

The second concerns the prepation of negotiations on
the conditions of access to patents and technical informa¬
tion which are the property of governments and whose
use is subject to their decision because of public expendi¬
ture on research from which they derive.

Apart from this action, which falls within the terms of

reference of OECD, it seems necessary to examine the
conditions that are most favourable for institutional co¬

operation between certain countries or groups of countries,
notably with a view to surmounting the obstacles arising
from the size of a country and the fragmentation of
markets.

These obstacles are to be seen chiefly in the big techno¬
logical projects, the major equipment for pure science and
large-scale public services.

The measures for economic, technological and scientific
co-operation which have been taken, hitherto, in the various
organisations, do not appear to have yielded all the results
which were expected from them. A more effective inter¬
governmental co-operation seems to demand a more inte¬

grated approach, in which it would be possible :

to carry out jointly-financed Research- Development
programmes;

to foster mergers of enterprises belonging to different
countries in order to reach competitive dimensions;

to organise government procurement of new products
and to break down the fragmentation of the market in
advanced technological products.

This action would assume a broad identity of views on
common objectives, extending to a group of sectors in
technology and in the industrial economy.
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the need for change
In addition to the gap in technology, is there also a gap in fundamental research between the US and
Europe ? The answer is yes, in the opinion of Joseph Ben-David, Professor of Sociology at the Hebrew
University m Jerusalem. His study of "Fundamental Research and the Universities ", has just been
published. It deals with one of the important aspects of science policy discussed by the Ministers
tor whom the Science Policy Committee prepared a basic document entitled " The Promotion and
Organisation of Fundamental Research "

^ ^ ^ search effort of a country presents substantial
difficulties particularly as to its quality there is some
evidence, in the view of Professor Ben- David, that the
United States has the lead in a broad range of fields.
Thus, for example, a count of articles appearing in recent
volumes of Western scientific publications show a prepon¬
derance of authors resident in the United States. Other
measures, such as an enumeration of scientists who have
made important discoveries or who are quoted in standard
texts, show signs of a decline in the production of scientific
research in France and Germany, relative stability in the
United Kingdom and relative growth in the US.

This " gap " in fundamental research did not occur as
the results of Nazism and the War, in the opinion of Pro¬
fessor Ben- David, although many scientists did emigrate
from Europe to America at that time; its roots lie farther
back. By 1920 the US system of scientific research was
at a more even and rapid rate than that of the European
countries. And although Europe, and especially Ger¬
many, still had most of the excellence in basic research
(as evidenced by Nobel prizes and the general concensus
of the scientific community) until the 1930s, this super¬
iority was more apparent than real. It represented a
return on scientific capital accumulated earlier, since most
of the scientists concerned had reached maturity by 1910
or 1920 and were on the whole working in already well-
explored fields.

The reasons for the gap are only in part financial,
although there is an order-of-magnitude difference in
expenditure on fundamental research as between the US
and Western Europe. One of the most important consid¬
erations is the rigidity of structures in Europe, which
makes it difficult to find a setting for new fields, particularly
the multidisciplinary and borderline fields which are
becoming more and more important in fundamental
research.

New research institutes and training centres have, of
course, been formed as research needs have arisen
(sometimes with a considerable lag), but on the whole
the basic core around which they have been built is the
university or other academic institution whose organisation
has remained largely unchanged since the 19th century :

it is still based on certain established and well-defined
groupings of intellectual disciplines, the range and
contents of which are no longer relevant to modern
research. The result is a cumbersome structure in which
the university, having the greatest prestige and power, is
surrounded by a variety of un-coordinated institutions
for research and training.

The British universities, which were reformed or
developed only during the second half of the 1 9th century,
managed to escape some of these rigidities, and thé
American universities carried the reform further. The
fact that US universities were to a large extent non¬
governmental bodies made it necessary for their presidents
to find and extend the market for the university's services,
and this led to a rapid diversification of subjects investi¬
gated. In addition there has been constant change in the
internal structure of the university, through the establish¬
ment of a variety of interdepartmental research institutes
and professional schools, for example. Finally the exten¬
sion of departments to include graduate training made
possible a better integration of teaching and research.

OECD's Science Policy Committee has singled out
other factors that may act as obstacles to the adjustment
of attitudes and institutions to changes taking place in
fundamental research :

A lack of reliable statistical data on which to base a
clear picture of the present financing of fundamental
research, or how this might be improved to achieve
greater efficiency.

Inflexibility of funding procedures which make it
difficult to mobilise resources for new types of activities.

Dispersion of effort : too many small units in terms of
effectiveness and probability of research success.

The lack of an established research policy on the part
of the institutions of higher education.

Obstacles to the mobility of scientists both within and
between countries.

A number of changes have been made in the structure
of European fundamental research in recent years at both
national and international level. Thus, for example, in
France funds are now available to finance " actions
concertées " on the part of specialists in different disci¬
plines; similar arrangements are being considered in
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Germany ; on the international level negotiations are nearing
completion to form a European Conference for Molecular
Biology which would have an intergovernmental status.

Further reforms are necessary however, and OECD's
Science Policy Committee, while recognising that condi¬
tions and hence remedies differ from country to country,
suggests that particular emphasis should be given to
making possible research which, while fundamental,
directly supports the attainment of national objectives.

At international level three types of action are recom¬
mended by the Committee : a series of surveys to deter¬
mine the actual state of European science in selected fields ;
the encouragement of Europe-wide scientific societies as
a step towards the creation of a European scientific
community; and finally a scheme, experimental in the
first instance, aimed at creating a European network of
activity in various new, important and multi-disciplinary
fields.
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to facilitate and accelerate the
dissemination of knowledge

Scientific and technical information is the lifeblood of progress in a technically advanced society. It is
iust as much a natural resource as the stock of laboratories and trained personnel. Since no country
produces more than a fraction of the new know/edge in any major field, the various nattons are increas¬
ingly interdependent in this respect. New opportunities will be open to countries taking the necessary
steps to gain access to the world's flow of knowledge; failure to take these steps means dropping out of
the technological race.

In view of these urgent problems, OECD has set up a Group to identify the main policy issues on
scientific and technical information and the scope for international co-operation in dealing with them.
The following article is based on some of the Group's findings.

TV7
I l\ A I ore tnan tnree quarters of the scientiflc and

cJ>VC__J» technical information which is used through¬
out the world to futher economic development originates
in the OECD countries; these countries, in view of their
homogeneity of development, community of interest and
technical ability are in a position to co-ordinate their
information services and to develop immediately a net¬
work of collaboration for their own purposes that can
perhaps set a pattern for the world.

The problem of scientific and technical information
is a matter of ever increasing concern to the governments
of the OECD countries. We live in an age of techno¬
logical progress based on research. The results of this
research work, which costs the Member countries of OECD
alone over $ 20 billion each year, are published in some
30,000 periodicals and in innumerable technical studies
and reports in the form of patents and specifications etc :
in all over a million significant articles each year, and their
number is increasing by 15 per cent per annum.

Although this information is the product of research
it is also its raw material; it is vital that the scientists
and engineers should have access to the data contained
in this flood of publications. In theory the world's
information is available to all; but in practice, the effort
of finding whether a piece of information exists and
if so where may take too much of the scientist's time
and defeat the busy engineer completely.

The economic growth of the different countries, the
education of their population, their security and the
solution of other major national problems, call for an
increase of national investment, particularly in research
and development; to plan this research efficiently and to
apply its results, everyone must have access to the
common reservoir of knowledge a world resource to
which all countries contribute, but each only to a frac¬
tional extent. It is most important that this information
should be freely accessible in each country not only to
scientists and engineers, but also to managers and policy
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makers, whether in government, universities or industry.
If complete and reliable information is not available,

there is a sharp drop in the efficiency of research, a need¬
less repetition of work, re-discovery of already known
facts and a brake on technical progress.

A NATIONAL PROBLEM...

The organisation of scientific and technical informa¬
tion already costs OECD Member governments over
11 billion per annum. In the US alone, identifiable
Federal expenditure in this sector in 1966 totalled around
$700 million, of which R&D into improving these services
is taking about $60 million; a further $ 168 million have
just been earmarked for improving the information ser¬
vices in the major scientific disciplines over the next
six years. The present expenditure is therefore about
4 per cent of the Federal R&D budget for science and
technology, and although no figures exist for the expen¬
diture by industry in those sectors, in many countries it
may exceed government expenditure.

The existing information services were created in many
cases by individual enthusiasts and have developed
piecemeal. They have their weak points : their coverage
is not adequate for the amount of information produced;
they are unrelated to one another; duplication of effort
is frequent (an article of real interest may be abstracted
and indexed by ten different services). Furthermore,
important data may be missed, and not filed where they
can be found. Despite the enthusiasm and hard work
of the experts concerned, the systems of information
transfer are on the brink of chaos.

A whole range of new technical possibilities has, how¬
ever, become available; based on computers and micro-
photography these techniques provide, at least potentially,
the rapidity of processing and condensing of information
which are essential. Revolutionary changes are taking
place in the means of technical communication : television,
satellites, and display devices can disseminate the progress
achieved in all parts of the world. These new techniques
are revolutionising the storing, processing and transfer
of scientific and technical information and data.

Each country must now, or in the very near future,
choose from the multitude of technical possibilities avail¬
able. Irrevocable technical decisions affecting the in¬
put, hardware, software and output of many systems
(e.g. in the fields of chemistry, medical sciences, physics,
geology, toxicology) are imminent within the next
18 months to five years.

If these decisions are taken individually, much of
the national investment will inevitably result in systems
which are mutually incompatible, in further confusion,
and eventually in a complete breakdown or in very costly
systems " surgery ". The key technical decisions in this
respect hinge almost entirely on the central issue of
compatibility.

This compatibility can only be obtained by agreeing
to use certain basic standards for input, equipment and
programmes, and for the output after processing. It
seems essential that in each country there must be some
government body charged with the co-ordination of
scientific and technical information activities.

These advanced systems require personnel trained
in new skills. Countries participating in their develop¬
ment will have to ensure the training not only of the ope

rators of these systems, but also of their users : engineers,
scientists or research workers, so as to integrate these
new tools into the normal process of information.

The decisions that a country takes in each of the above
areas will determine whether it is to be an active partici¬
pant in initiating and developing these comprehensive
information systems or a passive partner counting on
using the output provided by a system set up without
its participation.

... AND AN INTERNATIONAL
PROBLEM

All countries are both producers and users of informa¬
tion and no country produces more than a fraction of the
new knowledge in any major field. All must have access
to the common " reservoir " and in order to collate, store,
manipulate and disseminate this body of information!
international co-operation is essential.

One way of doing this would be to develop major
specialist computerised information systems which are
already becoming international in the activity. To parti¬
cipate in these services, the countries would not only
make a financial contribution but also undertake certain
work (indexing, translation, etc.). In particular, they
would need to organise their national information net¬
works so as to link them up with these systems and enable
their users to benefit by them.

OECD countries will also have to find possible solutions
to a number of other problems : what are the needs for
information? How will they develop? What are the
economics of the existing systems? What are their
comparative costs and efficiencies?

In the view of the OECD Information Policy Group,
co-operative action is an urgent neccessity. It will
allow experiments to be carried out on a large scale and
enable the introduction of the basic standards essential
for the future compatibility of the various information
systems. The aim of these efforts will be to ensure
that users throughout the world have ready access to
world scientific and technical knowledge stored by
computers and the possibility of selecting the information
they require.

Co-operation in creating an international information
system can very well include a range of bilateral trade
arrangements, multilateral agreements and regional groups.
In any case a focal point will be necessary; OECD,
whose Members produce over three quarters of world
scientific information, seems to be suitable for this purpose,
particularly in the light of its experience and achievements
in this field.

In the countries of Eastern Europe, international co¬
operation has been set up under the aegis of the Council
for Mutual Economic Assistance (COMECON), an
intergovernmental organisation similar in many ways to
OECD. It has set up a co-ordinating agency through
which the COMECON countries are actively co-operat¬
ing in the common solution of information problems :
this is a permanent working group of the COMECON
Standing Commission on co-ordination of Scientific and
Technical Research. This Group has developed :

the principles and practice of free information exchange
between COMECON countries; in the first half of 1967
the Soviet sectoral information agencies supplied their
opposite numbers of the other countries with over 8.5 mil¬
lion items of information (books, papers, patents, stan-
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dards, etc.) and received over 1 .5 million items in return ;
rules to be followed by publications for indexing and

abstracting;
measures for ensuring the use of the information ser¬

vices.

ACTIONS AND PROPOSALS
OF OECD

The Scientific and Technical Information Policy Group
set up by OECD is still unique of its kind in the Western
world. It comprises senior officials responsible for
information activities at national level in 19 Member
countries. Its task is to identify the main policy issues
in information and the scope for international co-operation
in dealing with them.

The Group has so far shown that three kinds of action
are needed :

Identification of priority areas for international co¬
operation, and of the consequent policy issues and action
for national bodies.

Co-operation in building up new international systems;
A concerted approach to common problems.

At national level, the Group considers that " the rapid
developments of the new information technology to
greatly differing extents in different countries adds a new
dimension of urgency : the need is for action now. There
is therefore an urgent need for every Member country
to establish, as an integral part of its science policy
mechanism, a focal point for information policy issue in
science and technology. This might be a government
office or some other kind of co-ordinating mechanism.
It should be concerned with ensuring the most effective
use of the existing information services and the develop¬
ment of the technical ability to use and contribute to the
large comprehensive information systems which are
evolving internationally.

In the Group's view, failure to take co-ordinating action
would mean, inter alia, the opening of serious " informa¬
tion gaps " between those countries in which computeris¬
ed information system are developing rapidly and those
whose information services are proceeding along tradi¬
tional lines.

" It must be stressed ", continue the experts, " that
it is this national action which is the key factor in the
future information systems. For reasons of common
sense, economy and effectiveness it is clear that the nation¬
al services must work in close international collabora¬
tion, but experience has shown that making effective
use of the international information systems requires
considerable adjustments in the old ways of working.
The potential opportunities are enormous, but they can
only be realised if the whole organisation of information
services in the country indeed, the whole pattern of
information-seeking behaviour is radically modified
to exploit them. This is a major undertaking, and the
rate of advance is such that there is very little time. "

At international level, the Group also considers that
" there is an immediate need for an international mechanism
to promote co-operation and international agreements
in the establishment of comprehensive and compatible
information systems, harness modern techniques of infor¬
mation transfer, and avoid wasteful duplication of effort.
The OECD Information Policy Group has made a start
towards satisfying this need, and its work should be

strengthened and further developed. The functions of
the international mechanism should include :

studying and identifying the priorities for international
action;

developing the programmes by which this action may
be achieved ;

acting as the focus at which discussion, negotiation
and execution of international agreements can take place;

assuring the implementation of these arrangements. "
None of this is intended to take authority from any

existing body or agency; by throwing greater emphasis
on the importance of information in the scientific, technic¬
al and economic life of the countries, it will if anything
increase the responsibilities of these organisations. Nor
does it preclude local or regional organisations, such as
are being considered in Scandinavia or in the European
Economic Communities, within the larger international
framework. But the longer the development of an
international co-ordinating mechanism is left, the more
difficult the co-ordination will become, the more costly
the effort of ensuring compatibility between systems and
the more powerfully entrenched the different vested
interests.

In the light of the Group's Report, the OECD Committee
for Science Policy submitted to the Ministers of Science
the following proposals.

at the national level
That Member countries should take appropriate steps

with their respective governments to establish in each
case a single high level focus concerned with all national
activity in the field of scientific and technical information.

at the international level

That the Organisation, either on the initiative of the
Secretary-General or at the request of Member countries
or groups of Member countries, should :

continue to follow the progress of information techni¬
ques and evaluate their probable influence on the pre¬
sentation, processing, transfer and utilisation of scientific
and technical information and data;

identify possible aims in regard to the development of
such techniques;

evaluate the means required in order to achieve these
aims;

indicate in the light of these aims the amount of resour¬
ces and means required, what measures and ways of
co-operation might suitably be used for the purpose of
marshalling these resources or co-ordinating activities;

as a matter of urgency, further develop its means for
promoting co-operation and agreement in establishing
comprehensive and compatible information systems,
and make effective and speedy arrangements to this end.

The Ministers of Science emphasised the magnitude
and urgency of the information problem. A number of
delegates stated that their governments would shortly
be setting up this "high-level focus" at which the inform¬
ation activities of their countries would be co-ordinated.
They were convinced of the need for international co¬
operation in co-ordinating information systems, in order
to ensure their harmonious development and to promote
the establishment and application of the standards
necessary for the compatibility, or at least convertibility,
of their operations. The Ministers reached complete
agreement on the recommendations which were given
above.
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EFFORTS TO

CO-ORDINATE WESTERN

DEVELOPMENT AID
by Ernest PARSONS,

Director in the OECD Development Department

A common Aid Effort?

There is no question but that, over the past decade,
Western governments (2) have developed a general
consciousness of their participation in a common effort
to fight under-development. This has happened in
spite of their very mixed motivations political, com¬
mercial, cultural, humanitarian for giving assis¬
tance. It is expressed in the continuous consultation
which goes on in the OECD's Development Assistance
Committee and in other bodies of a less restricted cha¬

racter, as well as in the acceptance of common if
rather generally expressed objectives such as the
allocation of 1 per cent of national income to de¬
velopment aid. It has been stimulated particularly in
the past few years by the wider consultations on aid,
trade and development matters which have gone on in
the United Nations Conference on Trade and Develop¬
ment ; and which, of course, are currently playing a
particulary important role in the Second UNCTAD at
New Delhi.

The results of this participation can be seen in the
statistics. In 1956, over 80 per cent of bilateral aid
and contributions to multilateral agencies from DAC
Members was accounted for by the two largest pro¬
grammes the United States and France. Ten years
later, those two countries together accounted for
around only two-thirds of the total and the part of
other donors in an expanded total had thus consider¬
ably increased. While the DAC aid total, in fact,
approximately doubled in this ten-year period, the
contributions of Germany and the United Kingdom
increased respectively by three and a half and two and
a half times, and some of the smaller donors - notably
Australia, Canada, Japan and Sweden have seen
their aid contributions rise several-fold over the past
four or five years. Present indications clearly are
that this tendency towards a widening of the common
effort will continue in the years ahead.

However, a major question now is whether the com¬
mon consciousness which has been generated can be
expressed more concretely by institutional arrange

ments formal or informal to ensure effective co¬

operation among the donors, not only on general prin¬
ciples and approaches, but also in operational terms.
How can aid operations by a variety of donors in
particular countries, in key sectors of development,
and in major underdeveloped regions, be built into a
coherent whole ? While some progress in this direction
has been made, it has perhaps been unduly slow and
sometimes unimaginative.

Yet time is certainly not on our side. There is
clear evidence of more intensive public questioning
in a number of Western countries about the effective¬

ness of development aid as at present conducted. This
is reflected in a tendency for domestic claims to be
given priority over the needs of the Third World. To
maintain support, we need to underline to our public
opinions that our countries are engaged in a joint effort
and to demonstrate whenever possible that they are
working actively together.

Various attitudes have held back closer co-ordination

among Western aid donors :
first, it has been argued that operational co-ordina¬

tion among aid donors will be regarded by some deve¬
loping countries as a form of " ganging up " against
them, with overtones of neo-colonialism. This danger
certainly exists when a group of donors are dealing
with a single, small developing country ; and it calls
for a certain informality in approach and a good deal
of " aid diplomacy ". But there is evidence that many
developing countries would welcome the opportunity
of discussing their longer-term needs and avoiding a
hand-to-mouth, piecemeal approach in obtaining exter¬
nal financing. This is increasingly true even of Africa,
where sensibilities in the past have been most acute ;

second, donors have been reluctant to sit down

together with developing countries to discuss aid needs
and co-ordination to meet those needs because they
have been afraid that this would involve them in firm,
inflexible financial commitments. They have preferred

(1) Based on a speech delivered at Bochum University, \9th
January, 1968, to a German-American Conference on Development
Aid.

(2) For the purposes of this article, this expression covers all
Member governments of the OECD's Development Assistance
Committee (aid donors in North America and Western Europe,
together with Japan and Australia).
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to keep the aid receivers and one another " at arm's
length " and to wait for requests. While it must be
admitted that a dialogue of this kind must be based
on some degree of commitment, it is difficult to see
how aid can be effective at all unless such a dialogue
does, in fact, take place. It is no solution simply to
pick up individual projects, nor to argue that co¬
ordination is entirely the responsibility of the aid reci¬
pient. If recipients were fully capable of co-ordina¬
tion, they would not be as underdeveloped as they in
fact are ;

third, some aid donors have in the past relied upon
a kind of " spheres of influence " approach, i.e. they
have been by far the major source of exernal aid in par¬
ticular areas and have simply assumed that other, smal¬
ler donors would fill in the gaps in aid needs. These
situations are breaking down as the number of donors
increases, as exclusive colonial relationships disappear
and as certain aid programmes become more widely
spread. Thus European, Japanese and Canadian aid
is increasingly supplementing United States' aid in
Latin America and becoming increasingly blurred. A
diversification of aid sources may, in fact, be desired
by the recipient, although in some cases this takes rather
extreme forms ; thus in a country as small as Somalia
(pop. around 3 million) there were well over a dozen aid
donors. On the other hand, it is surely a very major
step forward that in India, dependent twenty years
ago on one or two sources of external finance, there
has for the past nine years been a consortium grouping
up to ten aid donors.

Progress towards Co-ordination

Our thinking has to some extent evolved and the
attitudes described above are largely but not entire¬
ly of the past. We are becoming aware that strict
bilateralism in aid relationships is no longer possible,
but we are still a long way from the stage where most
aid contributions can be channelled through multila¬
teral agencies. We are slowly and painfully evolving
new organisational relationships which involve varying
degrees of co-ordination and co-operation.

It may be said, in passing, that it is in any case by
no means clear that the major part of aid contributions
should be channelled through multilateral agencies,
even if this were politically possible without involving
a catastrophic drop in the level of aid. These agencies
have the advantage, perhaps, of greater objectivity and
acceptability for some kinds of aid. But they also
suffer sometimes from certain weaknesses, including
a lack of flexibility, a dispersion of their objectives,
and from various internal and external pressures which
may prevent them from becoming fully effective.

What forms has aid co-ordination taken ? At the

general level, we have evolved a flexible but continuous
form of consultation among ourselves in the OECD
Development Assistance Committee. This permits a

systematic confrontation and mutual information about
our respective bilateral activities. In some fields it
permits the setting of international standards which
provide a framework for more effective co-ordination
of efforts. This framework is particularly needed in,
for example, the volume (e.g. 1 per cent target) and
financial terms of our aid contributions, since poor
performance by one donor may simply thrust the bur¬
den on to other donors. Co-operation in this respect
is a natural extension of the wider economic co-opera¬
tion in OECD and other bodies. We are attempting
also to extend it into other areas which concern the

general quality of aid programmes (e.g. the contribu¬
tions of non-project aid, technical assistance, and
untied aid).

In no field is the need for such general co-ordination
of aid more obvious than that of the terms of aid finan¬

cing which is, of course, closely related to the serious
problem of the external indebtedness of less-developed
countries. We talk in terms of the need for the

harmonisation of aid terms extended to particular deve¬
loping countries as well as for their general improve¬
ment ; unless harmonisation is secured, the softer aid
donors will simply see themselves as financing the
repayments and interest charges on hard financing pro¬
vided by other donors. This is particularly obvious in
refinancing and consolidation exercises (such as those
which have recently been undertaken for Indonesia and
Ghana) where the burden of stretching out the financial
obligations of the countries concerned has to be fairly
shared. We do already have some accepted general
DAC standards in this respect ; but we are working
towards essential refinements which would ensure that

those countries needing soft financing get it while those
with a strong balance of payments position get more
commercial type loans.

The preparations for the UNCTAD New Delhi
Conference have helped to focus attention on these
general problems as seen from the side of the develo¬
ping countries. It is of particular interest that their
positions on most points have become notably less
extreme : and the " Algiers Charter " of the develo¬
ping countries, which sets out these positions, clearly
reflects this change. It would be unfortunate if, after
all the efforts which they have made, the Western group
of countries merely got into the position of reacting
defensively to the claims made upon them. They ought
at least to get the credit for criticising one another rigor¬
ously and for having maintained substantial aid pro¬
grammes in many areas in spite of major political
difficulties.

In fact, it is as well to stress that the extra effort
that is required from the West is well within our reach.
The growth record of developing countries is far from
satisfactory, for reasons which have largely to do with
their own policies ; but at least their problems should
not be compounded by lack of often marginal, but still
essential, supplies of foreign exchange and essential
skills. An expanded aid effort must be essentially a
co-ordinated attempt to remove these bottlenecks to
growth.

40



Still at the general level, it is to be hoped that the
experience of the UN specialised agencies in such
major fields as agriculture and education can be more
widely used to provide criteria for bilateral actions in
those sectors. The food crisis in certain developing
regions has already led to a serious reconsideration by
Western bilateral donors of the aid needs and possible
approaches in the agricultural sector and has encou¬
raged increasing supplies of agricultural inputs such
as fertilisers, new seed varieties and technical assis¬

tance ; it is recognised that this effort needs to be more
closely linked to related multilateral action in FAO.

UNESCO has done a good deal of work which
could provide clearer guidelines for bilateral action
and thus assist in co-ordination ; for example, it has
recently developed new and more realistic approaches
in literacy campaigns and has made estimates of the
scale and type of educational aid needs in various
major regions. Mention should also be made of the
fruitful co-operative arrangements which exist between
UNESCO and FAO on the one hand and the World

Bank on the other, under which the former provide
expert surveys of projects and sectors for possible
World Bank financing in their respective fields. It is
very much to be hoped that this kind of sectoral co¬
ordination can be expanded.

Over the longer run, some of the most interesting
possibilities exist at the regional level. In this respect,
Latin America has been the pioneer region. The two
most important advantages of the regional approach
to co-ordination are :

that the donors deal with a group of aid receivers,

so that the dialogue is more evenly balanced between
the two sides ;

that aid is thus more easily seen as a supplement
to a mutual effort of development and self-help among
the aid receivers. This leads on naturally to the setting
up of common regional institutions such as regional
development banks and to the determination of regional
standards of economic performance by the develo¬
ping countries themselves. The banks may not only
invest their own funds but may also manage, as trust
funds, contributions from bilateral sources.

Thus, if we take the Latin American situation, the
basic institutional features are, first, the effort to build

up mutual criticism of economic policies and program¬
mes among the countries of the region through the
mechanism of the CIAP (Inter-American Committee

of the Alliance for Progress) and, second, the finan¬
cial underpinning through the Inter-American Deve¬
lopment Bank, which may also take the lead in co¬
ordinating aid projects with other donors and perhaps
in establishing country aid consortia.

The establishment of regional banks and other
regional institutions in Asia and Africa can eventually
lead towards a similar effort at regional co-ordination.
The Asian Development Bank is now taking on to a
limited extent the management and co-ordination of
some bilateral aid funds ; and it has recently been car

rying out a major agricultural survey within its vast
region which should, amongst other things, identify
projects for bilateral financing. The African Deve¬
lopment Bank is, for various reasons, at a less advan¬
ced stage ; but it may have the potential, in co-opera¬
tion with bodies such as the UN Economic Commis¬

sion for Africa, to provide a clearer general lead on
aid needs in the future.

On a more limited sub-regional scale, arrangements
such as those for the Associated Countries of the Com¬

mon Market under the Yaounde Convention and the

proposed East African and Caribbean Development
Banks can also assist co-ordination. More support
also needs to be given to the potential role of the UN
Regional Commissions in assisting co-operation in par¬
ticular sectors (e.g. transportation, education and train¬
ing, agricultural research) within a region. There
are, in addition, some looser regional arrangements

such as the Colombo Plan for South-East Asia with

which several Western donors are associated which

aim to provide a co-ordinating framework ; but it is
doubtful if these can be fully effective without the
authority provided by some form of financing such
as that available through regional banks.

Over the past few years, some of the most obvious
progress has been made in certain cases at the country
level. The more formal co-ordinating arrangements
in the Indian and Pakistan consortia (World Bank)
and the Turkish and Greek consortia (OECD) have
been supplemented by the setting up of more flexible
arrangements in the World Bank-sponsored consulta¬
tive groups. It is recognised that the essential differ¬
ence of these groups from the consortia is that they
do not involve formal pledging of aid contributions.
But there is a serious problem here how far and for
how long will individual developing countries be pre¬
pared to consult with the potential donors unless they
receive some firm assurance that finance will be forth¬

coming ?

It seems for the time being that it will be necessary
to consolidate and deepen the existing groups before
setting up any more. The consortia and the groups
permit evidently a more organised confrontation of
domestic performance with aid needs : and one or
two of them moved from macro-economic discussion

of general policies and programmes to consideration
of particular sectors (e.g. agriculture and education)
in appropriate cases.

It is perhaps worth recalling the essential features
and advantages of the consortia as they have

so far operated :
a continuing relationship between a group of donors

and a single less-developed country ;
leadership provided by a major international agen¬

cy, normally (but not always) itself a lender ;
a regular confrontation of economic performance

by the recipient and aid provided, followed by pledg¬
ing action ;

therefore, adequate secretariat servicing to ensure
evaluation of both ; (continued on page 42)
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finally, the maintenance of bilateral relationships
and identity of donors in actual aid operation.

In other instances, country consultations and a co¬
ordinated approach have sometimes been forced by a
breakdown of external payments and the consequent
need to rearrange the repayment of debts. Some¬
times this has been handled through an international
agency (e.g. in Ghana, through the International Mone¬
tary Fund), ands sometimes under bilateral arrange¬
ments (e.g. in Indonesia, where the Netherlands autho¬
rities took the lead). There is the interesting possibi¬
lity that ad hoc arrangements designed to deal with
urgent, short-run debt situations may, in favourable
conditions, eventually ripen into a continuing consul¬
tation on long-run development needs.

Formal arrangements of these kinds are not essen¬
tial or even desirable in every case. A good
deal can be achieved if local representatives of aid
donors will consult together informally on issues as they
arise. This partly depends on the adequacy of local
representation of donors. Notably, in the technical
assistance field, where many detailed but important
problems overlap and conflict may arise, such infor¬
mal consultation is usually essential. In the DAC we
have encouraged Members to take more active steps
locally to develop such consultation frequently using
the good offices of the UN Resident Representative.

Future Possibilities

The closer we move towards attempting to set gener¬
al standards for aid-giving and towards operational
co-ordination of our programmes, the more we see
the need for what has been called an " aid strategy ".
This reflects simply a recognition that, over the longer
run, a more explicit link is needed between aid, econo¬
mic performance by recipients and identifiable results.
Recent suggestions for working out such a strategy
(e.g. by Mr. George Woods of the World Bank) are
therefore of particular interest at this time. The DAC
has worked for some years on elements of such a stra¬
tegy and continues to press for firmer commitments
from its Members in their aid efforts. Perhaps one
of the essential elements missing so far has been an
adequate feed-back of experience from the evaluation
of aid operations. Too many of the lessons of the
past have been inadequately recorded and analysed.

The arrangements at the country level, notably those
pioneered and led by the World Bank, should clearly
be consolidated and strengthened. Informal consul¬
tation at this level should be similary extended wher¬
ever possible. To back up these efforts, the opportu¬
nities should be explored for a joint approach to the
evaluation of results of bilateral aid in consultation

with the less-developed country concerned. If co¬
ordination is to be strengthened, it is desirable that
people from Western nations working on various pro-

Inauguration by Mrs Indira Gandhi, Prime Minister of India,

of the 1968 UNCTAD.

jects should have the opportunity to examine and eva¬
luate one another's activities and to gain deeper
insights into the various national approaches ; a short
list of specific approaches might include, for example,
the French programmes through the Bureau pour le
Développement de la Production Agricole, the United
States system of contracting aid assignments to home
universities, Japanese small industry projects, and Bri¬
tish public administration support.

The possibilities for a more active regional approach
to co-ordination depend to a large extent on the wil¬
lingness of the countries within the region to co-operate
among themselves. But it may sometimes be desi¬
rable for the donors to take the initiative and to exa¬

mine which regional organisations might play a more
active role in the aid field. There are risks politi¬
cal as well as economic involved here. But they
may be considerably less than the risks of continuing
with inadequately co-ordinated and programmed bila¬
teral aid.

A listing of the various forms of co-ordination seems
impressive and may seem to imply that little more needs
to be done. This is far from being the case. There
is still not enough political understanding among bila¬
teral donors of the advantages of working more clo¬
sely together in the aid field. It would be foolish to
ignore that, since aid tends to be closely linked to
foreign policy considerations, this understanding may
be difficult to achieve. But it is being achieved to
an increasing degree in other sensitive fields such as
economic policies and defence programmes. Since
the issues at stake in the long run are at least as import¬
ant, why not also in the field of aid ?
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Unlike most other OECD countries, Japan has tradi¬

tionally been reluctant to permit inward direct

investment by foreigners and has maintained

restrictions on capital movementsfor thispur¬

pose. In this article A.F.K. Schlepegrell,

Head of the Invisible Transactions and

Capital Movenients Division of OECD's

Financial Affairs Directorate discusses the

Japanese attitude to foreign investment. An

analysis ofJapanese measures and policies, on

which this article is largely based, will be

published shortly under the title " Liberalisation

of International Capital Movements by Japan ".

he Members of OECD believe that in

_ principle private capital should be free
to move from country to country. The first inter¬
national operation of this kind which they formally
agreed to liberalise, as long ago as 1957, was direct
investment. In 1959 a Code was adopted which
today lays down rules for the liberalisation of nearly
40 specific transactions. The lists begin with inward
direct investment.

Freedom of international direct investment is

generally considered to be in the interests of economic
co-operation and development because it enables the
investor to put his money to work where he knows
that it will be employed to maximum advantage,
because capital is thus made available where it is
needed and because with it go new techniques and
skills. Most Member States of OECD have bene¬

fitted from foreign direct investment, the importance
of which is illustrated by a few figures on the aggre¬
gate value of inward direct investment :

Canada (1962) $14.5 billion
France (1964) $4.0 billion
Germany (1964) $2.8 billion
Japan (1965) $0.7 billion
United Kingdom (1962) $4.2 billion
United States (1964) $8.4 billion

Among these Member countries, the most recent
one to join the Organisation, Japan, stands out
strikingly with the lowest foreign direct investment
(see Table 1 for recent flows). The dynamic growth
of the Japanese economy, especially in recent years,
is well known, yet it has apparently been achieved
in practical isolation from foreign enterprises. What
foreign capital she needed, Japan seems to have
borrowed. What patents, licences, technical assist

ance and know-how she wanted, she seems to have

bought. As a result of a deliberate policy, little of
either came in on an equity basis.

Japan has obviously fared well with this policy,
and when she joined OECD in April 1964, she was
not prepared to accept the obligation to liberalise
inward direct investment and long-term contracts
relating to technical assistance, patents, designs or
trade marks but used her privilege to lodge reserva¬
tions against the liberalisation of these operations. At
the same time, she agreed to deal with all applications
for permission to make an inward direct investment
in the spirit of the Code of Liberalisation and to
disapprove such applications only in exceptional
cases where serious detrimental effects to the economy
are to be feared. Consideration was to be given in
particular to " co-ordination of industrial develop¬
ment with special regard to small and medium enter¬
prises, maintenance of full employment and internal
and external financial equilibrium ". It will be
seen that these words reflect the preoccupation of
the Japanese authorities well.

During the first three years of Japan's membership
in the OECD there was practically no change in the
situation, and inward direct investment remained

tightly restricted. This fact has caused much
disappointment abroad, and there has been a good
deal of criticism of the Japanese attitude by would-be
foreign investors who want to establish themselves
inside the prosperous and rapidly expanding Japa¬
nese economy. But is this foreign reaction really
justified ? Could it be that in Japan foreign direct
investment would have fallen on less fertile ground
than elsewhere ?

(continued on page 44)
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JAPAN
The Historical

Background

There are various explanations historical,
structural, economic and political for the Japanese
attitude. Together they shed some light on the
question of why Japan appears to be reluctant to
open the doors to a form of economic inter-relation¬
ship which has stood other Member countries in good
stead.

It is only just over 100 years since Japan first
resumed international contacts which, in the 17th
century, had been cut in all spheres of life cultural,
economic, political and religious by the shoguns,
who feared that foreign encroachment might threaten
their position and lead to unwanted social changes.
With the restoration of the Emperor in 1868 began
the evolution from feudalism to capitalism which
western countries had undergone long ago. In the
early stages, government was the main source of
capital, and there were many government enterprises
in industry. With limited exceptions the State
gradually transferred these ventures to private
ownership; however, for a long time it had to assume
overall responsibility to regulate or guide industries
in one way or another.

While government tried to divest itself of its
commitments the " zaibatsu " or " financial cliques "
emerged and grew to be large vertical and horizontal
concerns and financial pyramids, controlled by a few
families dominating the entire scene in banking,
commerce, industry, insurance and real estate, and
having great political power. However, an excep¬
tionally high dependence on the State remained and
there were occasions when the latter had to come to

the rescue of business from major disasters such as
the stock market crash of 1920, the bank panic of
1922, the earthquake of 1923, the financial crisis of
1927 and the depression of the 1930's. Government-
managed and private concerns joined to form the
semi-governmental Japan Iron Works; the govern¬
ment launched programmes to aid the aluminium,
aircraft, automobile and shipbuilding industries.
Agriculture had to be assisted by price support
measures.

Neither the last war nor the years immediately
before and after did much to lessen the dependence
upon the State of these private enterprises, except
possibly in the case of some of the zaibatsu or
after 1954 certain of their successors. During the
post-war period the government was once again
obliged to help in reconstruction, especially in speed¬
ing up production of coal, steel and other basic
materials so as to ensure economic recovery. In the
interest of such a policy government machinery was
strengthened. The State supplied funds, made direct
investments, built and even managed factories and
set up a strong ministerial machinery as well as semi¬
official bodies to ensure that all this was held together
and co-ordinated with private enterprise.

During the 100 years Japan developed a basic
pattern in her foreign economic relations which was
to import loan capital, raw materials and technology
and to export wide ranges of manufactured goods.

All this was done with the help of remarkably few
external contacts concentrated in the hands of the

large Japanese concerns on the one side, which set
up banking and trading branches in major foreign
centres, while on the other side there were compara¬
tively few European and United States merchants
who established themselves in Japan. Apart from
traditional barriers, geographical distances, cultural
background and languages made foreign economic
relations something of a speciality which remained
largely under the immediate influence of government
and in the hands of the biggest firms, which alone
had the necessary resources to overcome them.

JAMN The " Dual Economy '

Apart from the continued far-reaching official re¬
sponsibility for economic affairs generally and sparse
relations with western countries, there is another
feature which has some bearing on the inward direct
investment question and that is the " dual economy "
which has developed in Japan, and which has no real
parallel in the West today. In every sector there
are a comparatively few large and powerful firms at
one end of the scale and very many small ones at the
other, with only a few medium-sized companies in
between. The large ones are well equipped and use
the latest techniques ; capital investment and produc¬
tion per worker are high so are wages; turnover
in staff is very small : salaried employees as well as
workers are usually with one and the same firm for
life.

These big companies are efficient by any standard,
and their competitive position is strong domestically
and sometimes also internationally. As a rule they
have important, though not necessarily very close,
ties with similar firms in other fields. Among them¬
selves they will compete hard but none of them has
an absolutely dominating position. Those inside the
circle respect each other, but newcomers might not
be tolerated. There have also been cases of strong
reactions by the rest when one member of a group
embarked upon a joint venture with a strong foreign
investor thus threatening to upset the established
balance. If an old member were to go in for some¬
thing radically new by himself, he could equally find
some others in the group ready to start a similar
venture which is why major new industries, for
instance, petro-chemicals, tend to be crowded with
rivals, thus calling for co-ordination among them,
sometimes with state guidance.

The innumerable smal firms, on the other hand, are
almost the exact opposite in every way. Their plant
is often out of date; they do not know modern techno¬
logy; they are chronically short of capital; output
per head is low; they do not attract the best labour
because their wages are poor. In some cases pay
was 30-60 per cent lower than in the big firms, but
with current labour shortages these margins are
narrowing today, especially since the smaller compa¬
nies cannot offer the same prospects and fringe benefits
as the large ones. The former are sometimes remark-
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Although Japan ranks first among the countries listed in terms of
the amount of investment as a proportion of GNP, she has depended
less than any of the others on foreign direct investment.

ably inefficient by modern standards and compete
at a reduced level. Most of them lead very much of a
hand-to-mouth existence and are dependent on the
big concerns, for one or the other of which they are,
by and large, permanent sub-contractors.

The difference between the two groups is almost
that of two ages of industrial development, and the
result of their co-existence is a delicately balanced
industrial society. The two depend on each other.
Big business might deal harshly with small business
but not irresponsibly.

The importance of small enterprises is emphasised
by the government authorities who take a variety of
measures in their favour. The Ministry of Interna¬
tional Trade and Industry is especially sensitive to
major encroachment on their sphere by big firms
which might have disruptive effects.

For large employers it is practically impossible,
under present regulations and customs, to lay off
labour. They must keep their workers if work is
slack. This makes production inflexible and adjust¬
ment to changes in economic trends difficult. New
firms with a high degree of automation would thus
have an advantage over older ones.

Finally, protective responsibility or guardianship
assumed by the Government plays a role in the pre¬
sent context. If one Japanese company goes into a
joint venture with a foreign investor in order to
develop a new product or process, it seems that all
the others of that particular sector rush in to do the
same and government feels bound to save them from
their mistakes rather than letting them learn the
lessons which the market provides. Examples of
this are again and again quoted by officials by way
of justification of their policy to avoid excessive
investment and waste of scarce capital resources.

These are some of the background factors against
which the official attitude towards inward direct

investment must be seen. Things foreign are basic¬
ally unfamiliar in Japan. There seems to be a
largely precautionary fear of a threat of " Uber-
fremdung " which can hardly be real. The Govern¬
ment is more closely and more deeply involved in
economic activities than in other Member States.
Orderly competition, steady demand for labour and
security of employment, modernisation of small
enterprises are its immediate concern. In addition
to overall orientation of economic and especially
industrial development, the State feels it has specific
responsibilities for newly developing sectors which in
some instances it discharges through " official gui¬
dance ". On the other hand, smaller companies lean
to a large extent upon government and, correspond¬
ingly, seek its advice.

Questions arise in the mind of the authorities :

would foreign-controlled concerns respond to official
direction in the same way ? Would foreign capital
dominate limited domestic resources to the detriment

of orderly industrial development as government
plans it ? Would foreign investors defer to the rules
and be responsive to the practices and needs of the
dual economy ? Would they respect the traditional
role and position of the small enterprises? Would
they appreciate that Japan is " different " ?

(Continued on page 46)
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CURRENT
JAPAN

First Moves

Toward Liberalisation

It is against this background that we should
consider the Japanese reluctance to admit foreign
capital in the form of direct investment. The ques¬
tion to be answered is whether policies which, on
evidence, seem to have been the right ones for Japan
in the past will necessarily continue to be beneficial
in a future of greater economic interdependence and
international competition. Under modern conditions
will continued restrictions make for strength or
weakness? This problem is keenly debated within
Japan, not only by business and industry, but by all
sectors of the population. To many Japanese people
foreign investment, or the threat of it, has for years
now been fascinating and absorbing news. The pros
and cons are weighed in almost daily discussions.

Those in favour of liberalisation stress that some
branches of the economy or groups of firms might
become basically weaker rather than stronger if the
present policy were to be continued and end up by
being less fit to face inevitable modern competition.
There is some concern also that more and more

foreign investors might establish themselves else¬
where in East Asia if the Japanese doors are not
opened wider. Those who are against liberalisation
point to the record of the past and are content to
continue to live under the protection and guidance
of the Government.

In the light of all this, the Japanese liberalisation
measures of 1st July, 1967, are a significant new
departure. They establish two " classes of liberalised
industries " in which, subject to certain provisos,
the most important of which excludes the takeover
of existing enterprises, foreign direct investment is
now automatically permitted up to 50 per cent of the
equity in the first class, which so far contains 33 indus¬
tries, and up to 100 per cent in the second class,
which so far contains 17 industries. To be sure, for
the time being the industrial activities which have
been so liberalised are not among the most tempting
for the foreigner who wants to invest in Japan.
They include, for instance, " Western restaurant
business ", " laundry business ", " beer breweries, ice
manufacturing ", and altogether applications have,
up to now, been few indeed.

But the new measures are notable for the fact that
they represent a first concrete step in a new pro¬
gramme designed to lead to " liberalisation in sub¬
stantially wide areas " by 1972. Moreover, a Cabinet
Decision of 6th June, 1967 dealing with the subject
speaks of the need for efforts to maintain and expand
the freedom of capital movements and of expectations
to attain further economic growth and higher stan¬
dards of living for the Japanese people under the
" open economy system ". The Cabinet Decision
also expresses the belief that now is the time when
Japan must positively tackle the pending issues
of the liberalisation of inward direct investment,
which is a problem to be resolved in the interests of
the long-range development of the Japanese economy
and to attain closer ties with the international econo¬
mic community. This could be a turning point.

An understanding of the economic problems of
rounding circumstances and even in the nature
Development Review Committee bears this fact
on the IÇ67-IÇ68 surveys of Canada and the

THE PROBLEM

How to reduce the vulnerability of housing
construction to a restrictive monetary policy.

THE BACKGROUND

After almost a decade cf experience with under-
utilisation of resources, the economies of both the
United States and Canada have had to face sudden
economic changes during the last two years, and
economic policy has been called upon alternately to
restrict and stimulate demand in rapid sequence.
Because of the close link between the Canadian and
US economies (the US accounts for 60 per cent of
Canadian visible exports and for more than 70 per
cent of imports and controls 46 per cent of its manu¬
facturing industry, and the financial markets of the
two countries are highly integrated), developments
in Canada have followed a course similar in many

respects to that of the US. Among the problems
that have been brought to light by the recent exper¬
ience is the unequal impact of monetary policy on
the various sectors of the economy and, in particular,
the strong depressive effects of monetary restraint
on the housing sector; this could in future inhibit
the use of monetary policy as a tool for demand
management.

WHAT HAPPENED

Largely as a result of increased military expendi¬
tures by the US Government, aggregate demand in
the US expanded more rapidly than expected between
the second quarter of 1965 and the first quarter of
1966. This had a marked influence on developments
in Canada, calling for measures of restraint in both
countries.

The first such measure in the US was taken in
December, 1965, the Federal Reserve System raising
the rediscount rate from 4 to 4.5 per cent. Certain
restrictive fiscal measures were also taken, but mone¬

tary policy was called upon to bear most of the
burden of restraint. In Canada some federal construc¬

tion projects had been postponed in the summer
of 1965 and, with demand for credit strong, interest
rates were allowed to rise : in December, following
the increase in the US rediscount rate, the Canadian
Bank rate was increased by y2 per cent to 4% per cent
The measures taken, however, were not sufficient to
prevent a strong rise in demand in Canada between
the second quarter of 1965 and the first quarter of
1966. Restraining fiscal measures were taken only
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me country may provide valuable insights into those of another, despite differences in the sur-

if the problem itself. The solutions found may also be highly relevant. OECD's Economic and
;n mind in making its annual surveys ofeach Member country's economy. The following is based
United States.

in the spring of 1966; thus, as in the US, monetary
policy was chiefly responsible for moderating the
rate of expansion.

The main impact of the restrictive monetary policy
was on residential construction which in the US fell

by 25 per cent between the last quarters of 1965 and
1966. In Canada, the decline, though marked, was
less so than in the United States : during the same
period construction fell by about 10 per cent.

THE REASON

FOR THE HOUSING SLUMP

The fall in residential construction reflected a

shortage of mortgage funds, the causes of which
have been the subject of considerable analysis since.
As money grew tighter, the yield on government
securities and other credit market instruments

increased, and as a result these forms of saving became
more attractive to investors. In addition commercial

banks competed vigorously for deposits by issuing
various forms of deposit certificates and raising
deposit rates. But the institutions which supply
most of the funds for mortgages savings and loan
associations and mutual savings banks in the US
and trust and loan associations in Canada found

it difficult to compete for savings : since their port¬
folios were invested primarily in mortages, the
returns on which are fixed by contract (usually for
five years in the case of Canada and for the lifetime
of the contract in the US), it was difficult for them to
raise rates on deposits.

As a result the flow of savings to the institutions
which invest in mortgages fell off, and mortgage
lending had to be sharply reduced.

The savings institutions would have been able to
continue to lend to the mortgage market had they
had sufficient liquid assets cash or government
securities to provide a cushion against withdrawals
of interest-sensitive funds, but in 1965 liquid assets
were at their lowest level in 24 years for US savings
and loans institutions while those of the mutual

savings banks were at their lowest for several decades.

A supplementary source of funds is provided in the
US by the Federal Home Loan Bank System (FHLBS)
a series of private banks owned by the savings and
loan associations, but these banks had already been
heavily drawn upon in preceding years. Because
of the way in which the Federal Home Loan Bank
System gets its funds mainly by short-term
borrowing on the open market it was limited in the
extent to which it could provide new money when

financial conditions tightened; of $7.2 billion raised
by the FHLBS in 1966 all but $1.6 billion had to
go to refinance outstanding obligations. So as to be
able to cover possible withdrawals from the savings
and loans associations, the FHLBS ceased making
advances for purposes of expanding mortgage credit
in the spring of 1966.

In explaining why the decline in residential
construction in Canada was less sharp than in the
US, OECD's Economic Development Review Com¬
mittee notes first that the Bank of Canada was

offering considerable resistance to a further tightening
of credit conditions in Canada by the summer of
1966; second, the structure of mortgage financing
in Canada is somewhat different than in the US, the
government playing a greater role; the federally
financed Central Mortgage and Housing Corporation
normally accounts for about a quarter of the supply
of mortgage funds, more than its counterpart in the
US, the Federal National Mortgage Association.
A third factor may be somewhat greater flexibility in
rates paid on outstanding mortgages.

SUGGESTED SOLUTIONS

Three possible approaches might be taken to
remedy the difficulties which led to the stringency of
credit conditions in the mortgage markets :

Measures to improve the savings institutions' liqui¬
dity position.

Measures to provide greater flexibility in adjusting
their earnings.

Measures to broaden the sources of funds available

for mortgage financing.

Some steps along these lines have been taken both
in the US and in Canada where a new Bank Act,

in effect since May 1967, opens up the field of mort¬
gage lending to chartered banks which were previously
excluded (1); henceforth chartered Canadian banks
can make conventional mortgage loans on both resi¬
dential and industrial construction up to 75 per cent
of the value of the property. In the first year of the
new Bank Act total such lending has been limited
to 3 per cent of the bank's deposit liabilities and
debentures, but this limit will be allowed to increase

by 1 per cent a year to a maximum of 10 per cent.

In addition interest rates on mortgages coming

(1) Except on National Housing Act mortgage
contracts for new residential construction in which bank
participation has been permitted since 1954.
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under the National Housing Act were freed in October
1967, and this was expected to help increase the
availability of mortgage funds.

Suggestions as to what further moves might be
taken in the US have been made by the Governors of
the Federal Reserve System and the Council of
Economic Advisers.

To increase the liquidity position of the savings
institutions :

Introduction of flexible liquidity requirements
implemented so as to provide a cushion in periods
of tight monetary conditions

Increase in the statutory and financial capacity
of the Federal Home Loan Bank System to assist
its members, including measures to provide a better
balanced debt structure.

To broaden the sources of funds available to savings
institutions and increase their earning potential :

Encouraging the institutions to further develop
the use of longer term and non-redeemable liabi¬
lities. These might be used to give investors a
higher yield without having to increase the yield
to every depositor or shareholder, and hence would
increase the institutions' ability to hold on to
interest-sensitive deposits.

Permitting and encouraging sales of participat¬
ion certificates or other instruments against pools
of residential mortgages. This should help to
attract funds from such investors as pension funds
or trusts which are now reluctant to purchase and
service individual mortgages outright and prefer
to invest large blocks of funds in instruments
payable only at maturity.

Improving the marketability of residential mort¬
gages so as to make them more attractive and
permit lenders to adjust their portfolio more read¬
ily to conditions of general credit restraint. This
would give mortgage institutions better access to
the capital market, increasing their ability to
attract funds if the inflow of savings deposits
should fall off.

Increasing the investment options available to
savings institutions specialising in mortgage finan¬
cing. Although this would initially divert some
funds from the mortgage market, it could enhance
their mortgage-lending potential at times when
general interest rate levels were rising : first,
because improved flexibility in earnings might
help the institutions to arrest the withdrawal of
deposits during periods of credit tightness by
making more rapid upward adjustments in the
rates they pay on new and existing savings
accounts; and second because a more diversified

portfolio might permit the liquidation of short-
term assets to provide additional funds for re-
lending. Legislation designed to accomplish this
objective has been endorsed by the Administration
and is now before the Congress.

(1) In Canada the Committee considers there may
be more flexibility than in the US as rates are subject
to change every five years.

COMMENTS

OF THE COMMITTEE

In a number of European countries, institutions
specialising in mortgage financing raise all or part of
their funds in the capital market through the flotation
of their own bonds. This means that the long-term
nature of their assets is to a large extent matched by
a long-term maturity structure of their liabilities with
two obvious advantages :

it reduces the mortgage institutions' exposure to
abrupt withdrawals on the liability side : and

it places them in a better position to raise interest
rates in competition with others for new savings.

The measures now being considered in the United
States to permit sales of participation certificates
or other instruments against pools of residential
mortgages would represent an important step in this
direction. The increase in the marketability of
residential mortgages might also give the savings
institutions some access to the open capital market,
but it would not lengthen the maturity of their
liabilities.

Greater involvement by the Federal or State
governments in mortgage financing might help to
create more stable conditions. At present, State
governments in the US are apparently not engaged
in this activity at all, and the Federal authorities to
a relatively limited extent.

A common feature of European mortgage finan¬
cing in contrast to US and Canadian practices (1)
is the use of mortgages carrying rates that can be
changed during the contract period, often but not
always in a stated relation to another interest rate
such as, for distance, the Central Bank discount rate

or long-term government bond rates. From the point
of view of the institutions the advantage of a system
of variable-rate mortgages lies in the possibility it
offers for raising rates on outstanding mortgages in
periods of tight money, thus placing them in a better
position to avoid withdrawals of savings deposits
and to attract new ones. Given the flexibility the
system provides for increasing earnings on existing
assets, it would seem likely to ease the problem
involved in borrowing short and lending long.
However a recent study suggests that variable rate
mortgages would be difficult to apply in US conditions
and would seem to offer no basic answer to the prob¬
lem of portfolio flexibility.

The 1966 experience showed that, given existing
institutional arrangements, a tightening of monetary
policy may have a very uneven effect on demand.
To a certain extent this may be inevitable, given the
different degree to which various sectors are depend¬
ent on credit and sensitive to charges in interest
rates. But so one-sided an effect as the slump in
house-building in 1966 can inhibit the active use of
monetary policy. Several measures to improve the
situation have been taken, and others are being
considered by the authorities. However, changes in
this area cannot be expected to be very rapid.
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(continued from page 4)

Ministers noted that, in order to avoid gaps and
overlaps, it is essential to co-ordinate information
services and systems originating in dispersed initia¬
tives. The magnitude and urgency of the problem
called for appropriate action by governments.

The Ministers agreed that a policy for scientific
and technical information necessarily forms part of
the national science policy, and that each Member
government should establish a high level focus for
information questions.

The Ministers were convinced that there is a need
for immediate co-operative efforts at the international

level to promote the introduction of the necessary
basic standards for assuring the compatibility of the
various information systems, whose object would
be to provide, eventually, easy access for users to
scientific and technical information.

The Ministers requested that the OECD should
continue to evaluate the new information techniques,
identify possible aims in regard to the development
of these techniques and as a matter of urgency further
develop its means for promoting co-operation and
agreement in establishing comprehensive and compa¬
tible or convertible information systems, and make
proposals to this end.

RECOMMENDATIONS -
TECHNOLOGICAL GAPS BETWEEN

MEMBER COUNTRIES

Ministers agreed that the OECD studies on the problem of tech¬
nological gaps are an important contribution to the debate on this
subject and that they should be published in accordance with normal
OECD procedures.

In order to diminish technological gaps, the Ministers recognised
the necessity for intensified effort by individual countries and closer
international co-operation.

As far as national action is concerned, they agreed that Member
countries should review and reinforce their policies in the direction
indicated in the Reports, within the limits of the possibilities and cir¬
cumstances prevailing in individual countries. The OECD should
support such efforts by developing its programmes of work in science,
industry and education, with a view particularly to :
(i) considering the reasons for differences in productivity between
Member countries and the problems of modern industrial manage¬
ment;

(ii) promoting an effective exchange of information on policies rela¬
ted to technological development;
(Hi) following developments in the research-intensive industries;
(iv) providing a forum in which Member countries can bring for¬
ward for collective discussion problems of technology which are of
concern to more than one Member government.

With regard to action to promote international co-operation
in science and technology between Member countries and groups
of Member countries. Ministers concluded that the efforts of Member
countries and groups of Member countries to develop dynamic and
effective co-operation in science and technology are hampered by
the lack of thorough evaluation of national and international social
and economic needs in relation to which major scientific and tech¬
nological projects are justified, as well as the objective formulation
of alternative methods of action, on the basis of which governments
could consider the costs and benefits involved.

The Ministers invited the Secretary-General to propose to the
OECD Council that the Organisation should, either on the request
of Member countries or groups of Member countries :

analyse the problems of scientific and technical development
in sectors or areas whose importance or economic incidence, present

or foreseeable, justifies concerted action, and in any other sectors
which Member countries feel to be important;

pursue studies in the "science-based industries " with a view to
keeping under review trends in these industries;

propose objectives which might be considered to ensure this
development;

evaluate the means required to achieve these objectives;
m indicate, in the light of these objectives and the necessary means
any methods and forms of co-operation which might be appropriate
in order to concentrate the necessary resources and means, or
enable efforts to be co-ordinated.

Possible areas which have been mentioned for such evaluation
include educational technology, environmental technology, urban
development and transportation techniques, marine resources and
computer utilisation, special importance being given to the latter sub¬
ject.

With regard to action by Member countries to maintain and
increase the benefits of technological exchanges. Ministers agreed :

that the OECD study on technological gaps has demonstrated
clearly the extent to which the economic performance of Member
countries and their industries is closely linked with the transfer of
technologies between countries;

that all possible action should be taken to maintain the unimpeded
flow of technology through licensing, foreign investment and in other
ways;

that Member governments should exchange views, where
desirable in consultation with industrial circles, on means for improv¬
ing the conditions of technology transfer, and negotiate as may be
appropriate when specific problems are identified. As a first step
they asked the OECD to establish an inventory of obstacles to tech¬
nology transfer including those in the field of patents and licences.
This inventory should distinguish between those patents which are
in the private sector and those which are owned by or subject to the
control of governments.

This exchange of views might include, amongst other things :
(i) the conditions under which multinational companies, foreign -
owned companies and joint ventures could most effectively comple¬
ment national scientific and technological efforts, including the
question of maintaining research activities in the countries where
they operate, and in other ways contribute to the flow of techology
while ensuring a fair return to the suppliers of technology.

(continued on page 50)

49



myi

éê
. «r

Isa

,-.«**-

^
'PRESIDENT

'COMITE-OE LA POLITIQUE

SCIENTIFIQUE .. « '

| error
OLUrvL

GENE

SÎ!Sw7ÔrZ^Jsr." ~t n. Chairman of the Third Ministerial Conference, Mr. Jacques Spaey Chairman of the OECD Committee
' "9 ' for Science Policy and Mr. Thorkil Kristensen. Secretary-General of OECD

(ii) the means for facilitating access to patents and scientific and
technological information.

STUDY ON TECHNOLOGICAL GAPS IN
THE DEVELOPING COUNTRIES

OF THE OECD

The Third Ministerial Meeting on Science

RECOGNISING the importance of the studies being made in
co-operation with the OECD by pilot teams constituted in various
countries, particularly developing Member countries, to promote the
development of scientific and technological research in those
countries;

RECOMMENDS that the Secretary-General should make pro¬
posals to the OECD Council for following up this work with an overall
study of questions of scientific and technological policy in the
above-mentioned group of countries with a view to making appro¬
priate recommendations.

PROMOTION AND ORGANISATION
OF FUNDAMENTAL RESEARCH

RECOMMENDATIONS

The Ministers invited the Secretary-General to propose to the
OECD Council that the Organisation should :

study, in co-ordination with other international organisations
concerned, the problems raised by the need for continuing adapta¬
tion of university structures to the constantly evolving needs of fund¬
amental research and the education of scientists;

undertake studies to identify barriers to the mobility of researchers
and budget resources, and the means for the removal of these barriers;

take the initiative in carrying out surveys of the present situation
of science and the conditions and perspectives of scientific work,
particularly with a view to :

(a) encouraging the establishment of general programmes which
will eliminate needless or wasteful duplication and promote
increased effectiveness and efficiency by concerting the national
programmes of Member countries;

(b) calling the attention of Member countries to cases where the créa -
tion or acquisition of costly facilities or the constitution of
co-operative research teams will be essential to future progress;

(c) providing a firm base of information for planning at national or
international levels;

work out on a European level a procedure for the selection and
financing of multi-disciplinary research programmes on subjects
related to the national and common goals and likely to have a marked
influence on the development of know/edge.

RECOMMENDATIONS
ON SCIENTIFIC AND TECHNICAL

INFORMATION SYSTEMS
AND POLICIES

The Ministers recognised that the exchange of scientific and
technical information constitutes one of the most important ways of
ensuring the progress of science and the effective transfer of
technology between Member countries. Nevertheless, the volume
of such information, which is doubling every ten years or so,
threatens to swamp the traditional ways of handling it. New tech¬
niques based on computers provide the potential means for dealing
with this problem, but international co-operation and exchange will
be undermined unless national system are developed which are
compatible at the international level.

The Ministers therefore recommended that

1 At the national level

Member countries should take appropriate steps within their res¬
pective governments to establish in each case a single high-level
focus concerned with all national activity in the field of scientific and
technical information.

2 At the international level the Organisation should

continue to follow the progress of information techniques and
evaluate their probable influence on the presentation, processing,
transfer and utilisation of scientific and technical information and
data ;

identify possible aims in regard to the development of such
techniques;

evaluate the means required in order to achieve these aims;

indicate in the light of these aims and the amount of resources
and means required what measures and ways of co-operation might
suitably be used for the purpose of marshalling these resources or co -
ordinating activities;

as a matter of urgency, further develop its means for promoting co¬
operation and agreement in establishing comprehensive and compa¬
tible or convertible information systems, and make proposals to this
end.
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