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Wages, Inflation and Jobs

Through much of the Sixties and early Seventies, inflation
seemed heavily associated with excessive demand. With
that demonstrably not the case today, attention turns to

supply-side shocks such as OPEC I and OPEC II. But the
problem, currently under examination for OECD's Economic
Policy Committee, is more complex.

If OPEC I, or a somewhat more moderate version of it, had
been injected into a world of zero inflation, its effects might
have been absorbed without too much stress: the world economy
should be able to adapt itself without inflation to changes in
relative prices so long as those changes are not too abrupt. But
OPEC I, in addition to being massive, was injected into a world
where reflexes were already conditioned by the inflationary
consequences of a protracted period of excessive demand.

Instead of adapting to changed relative prices, the oil-
importing world pressed up its own money incomes in the effort
- vain in the event - to avoid losing real income to the oil
exporters. Inflation developed a momentum of its own, appar¬
ently perpetuated by strong linkages between wages and prices
and between wages and wages, and by the prevalence of
entrenched inflationary expectations.

There may not be too much point, today, arguing about the
relative importance of, for example, domestic cost-push or
external supply shocks as causes of inflation. The problem for
governments is to break into the momentum on which the
malady thrives. The wage side is not the only appropriate place
for a break-in, but it seems difficult not to regard it as an
important one.

Efforts by governments to arrest the inflationary process on
the wage side are highly visible - and sometimes highly
criticized - virtually throughout the OECD area. Opinions may
differ as to how far the results to date can be commended

because of the progress made, or condemned because of too
much gradualism. By 1978 the post-OPEC I rise in consumer
prices had at least been brought down to 8 per cent. OPEC II
pushed it back up to 13 per cent. Over recent months it has been
brought to near 1 0 per cent again. A major subject of discussion
inside OECD today concerns the policies most likely, from here
on out, to bring the rise of costs and prices back into a range that
will permit the structural evolution on which further growth in
the industrialised world depends. Many of these policies will be
but indirectly connected with the problems of wage and price
linkages and rigidities: energy policy, trade policy, policies for
investment and innovation are but a few of the areas for

simultaneous action. But wage formation is probably one of the
key concerns of economic policy in most countries and, inside
OECD, governments are conferring on the optimal mixtures of
monetary, fiscal and other policies to influence the course of
incomes.

Preliminary inspection in the OECD Secretariat of the
results of stabilisation policies in recent years suggests that it is
not true that there is no longer a trade-off between inflation and
unemployment. The evidence, to date, is that a rise in unem¬
ployment does, in fact, tend to be followed by a fall in inflation.
The evidence also suggests, however, that confidence in the

efficacy of more restrictive demand management to dampen
price and wage trends has to be tempered by at least three
important considerations.

First, the extent of the cost-stabilising effect of rising
unemployment varies importantly between countries. Second,
and of particular importance if true, the stabilising effect is
more pronounced in the longer run than in the short run:
experience to date suggests that no quick fix has been obtained
by policies which depress demand briefly and which are
followed relatively promptly by some relaxation. Third, the
extent to which tighter policy will dampen inflation may depend
on the amount of labour-market slack at the outset. If slack is

already widespread, a given dose of restriction may have only a
relatively small effect on inflation - unless the simple fact of
announcing the new dose serves substantially to reduce expec¬
tations of inflation.

The possibility that a high-inflation country where slack is
already substantial will gain only small benefit from increasing
slack further, may not be a good argument for turning the
switch and allowing demand to start rising again. The evidence
to date tends to suggest an important lack of symmetry between
the effects on inflation of restrictive and expansionary action in
a given situation. Even where unemployment is high, overall
expansionary measures in an inflationary situation seem largely
to reinforce the paper-chase of costs and prices, pushing up the
nominal value of GNP rather than enlarging the volume of
output and creating jobs.

So far as can be seen, the restrictive demand-management
policies that most OECD countries have been pursuing over the
past year or so have succeeded in limiting the secondary effects
of the OPEC II shock on inflation. And this restriction may

provide the essential point of departure from which accompany¬
ing policies can be launched. But few, probably, would claim
that continuous very tight demand management, with all its
social consequences and with the dangers it entails for future
efficiency and structural development (the low-growth trap), is
by itself a sufficient condition for the eradication of inflation.
There is probably need for governments to use OECD for
further reflection, in the light of actual experience, on the
relative advantages of the other (more constructive) policies
which progressively might enable them to rely less on demand
management.

One feature of the present recession is the very uneven
distribution of unemployment between occupations and
between demographic groups. Quite apart from its social-equity
aspects, this may carry the disadvantage of reducing the extent
to which labour-market slack confers benefit by subduing wage
increases in the aggregate. Side by side with the large pockets of
unemployment, there exists a "hard core of employment" whose
constituents do not feel at risk. To spread a given total of
unemployment more evenly, and therefore increase the extent
to which wages are sensitive to it, there could be important scope
for deregulation and other measures to increase the flexibility of
labour markets. But if this cannot be done, and if the weakest
sectors of the labour market are going to have to stay
segregated, there may - if only as a pis aller - be scope



for governments to take quite important
selective measures to ease the problem of
specific groups such as women and the
young without seriously increasing over¬
all wage pressure.

Inflationary wage-behaviour, and the
tendency to price oneself out of a job,
reflects disagreements on the distribu¬
tion of income. Opinions will differ on
how far the distributional dispute could
or should be left to the market - the good
old religion - or assuaged in part by other
means (some of which could be akin to
even older religions). But there will
obviously be continuing interest, in the
sort of intergovernmental exchanges that
take place in OECD, in a whole range of
approaches which might supplement
(but not replace) the market approach.

Is discussion of incomes policies no
more than spilt ink? The view was
expressed in the OECD Observer nearly a
year ago that short-term incomes policies
tend to have only a temporary and
reversible effect on inflation and can do

more harm than good. More permanent
incomes policies will be hard to imple¬
ment if a substantial social consensus on

distributional issues - or a determined

and widespread readiness to hammer out
such a consensus - does not already exist.
The remark that you can only have
incomes policies when you don't need
them is probably correct - if platitudi¬
nous. But no government, presumably,
would want to ignore any possibility of
achieving a non-inflationary consensus:
the differences of opinion concern, rath¬
er, the type of religious approach.

Some of the possibilities in this direc¬
tion have already been tried, without
conspicuous success. There have been
attempts to influence wage determina¬
tion through tax concessions which have
had rather limited success - sometimes,
perhaps, because the underlying demand
situation was allowed to become too

strong. There are others which remain, to
date, virtually untested: tax-based in¬
comes policy (TIP) or profit-sharing
schemes designed to ease the distribu¬
tional wrangle, where the appropriate
initial attitude may be one of enquiring
doubt. There are tax measures to stimu¬

late productivity which, if they worked,
could lessen the dispute and, if only in the
long run, reduce the inflation rate.

Last year OECD's Economic Policy
Committee re-jigged its institutions, set¬
ting up a Working Party No. 1 on
macro-economic and structural policy to
parallel its long-standing Working Party
No. 3 which concentrates on the interna¬

tional payments side. The strategic ques¬
tions outlined above are only some of the
problems now before Working Party
No. 1.

The Demand for

Energy :
Sharp Reaction to Second
Oil-Price Shock

Demand for energy generally, and
especially for oil, has reacted in an

unexpectedly strong way to the

second oil-price shock. The "intensity" of
energy use1 has fallen more than after the

first oil shock, and the intensity of oil use
has fallen even more, indicating a switch
away from oil to other forms of energy (see
Chart A). The strength of the response has
convinced many governments of the effec¬

tiveness of appropriate energy-pricing as
an energy-policy tool, and major changes in
energy pricing policies have taken place in
several OECD countries since the end of

1978.

Several factors have contributed to the

strong reaction of demand to the second

oil-price shock:

The real energy price to final users rose
more sharply in 1978-80, than in 1973-74
(see Chart A).

There has been a growing realisation on

the part of the public that real energy prices
will stay high or rise even further.

Some of the response may have been a .
delayed reaction to the 1974 price
increase.

Other measures designed to restrain
demand, encourage conservation and bring
about a switch to other sources of energy
have also played a role.

Energy - The Nominal Price

Chart B presents the differences
between countries vis-à-vis the United

States in nominal prices of energy to the
final user. It shows that Canada has con¬

sistently had the lowest price of the seven
largest OECD countries, about half that of

France, Germany and Italy and less than
half that of Japan. The differences between

countries are largest in the transport sector

and smallest in industry. In the transport
sector, Italy had the highest prices in 1 980,

followed by France. Industrial energy prices
were highest in Japan, a reflection of both

currency appreciation and the unusually
large weight of industry in total final energy
demand.

The strongest increases in nominal

energy prices (expressed in US dollars)
have been in Italy, Japan, France, the
United Kingdom and the United States,
while Germany and Canada have recorded
smaller rises.

Energy - The Real Price

In real terms, the price of energy
increased least in transport between 1974
and 1 980 - by 6Vè per cent a year2 while in
the residential/commercial sectors it rose

by SVi percent and in industry by 13'/2 per
cent a year. Japan had a particularly strong
rise in real energy prices in industry relative
to other sectors. Since industry weighs
heavily in the total, Japan also had the
largest rise in the economy as a whole,

A. REAL ENERGY PRICES AND

ENERGY INTENSITY1

78 79 80

| Area in colour indicates net inter-fuel
substitution

1. Energy intensity is total primary energy
demand divided by real GDP. Oil intensity is total
primary oil demand divided by real GDP.



B. NOMINAL ENERGY PRICES TO FINAL USERS - 3 SECTORS
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1. REAL ENERGY PRICES TO FINAL USERS

in national currency, 1973 = 100

Residential/

Commercial
Industry Transportation Total

1974 1980a 1974 1980a 1974 19803 1974 1980a

Canada 105.3 140.0 116.2 204.1 105.3 119.7 109.1 155.2

France 140.8 174.8 137.6 215.2 120.2 127.5 135.3 179.8

Germany 115.5 130.5 126.1 160.5 115.6 116.7 120.2 139.2

Italy 153.9 203.7 99.8 201.5 136.8 141.3 123.4 189.3

Japan 110.3 150.1 137.6 296.9 121.1 124.6 128.2 227.1

United Kingdom 107.0 121.4 132.8 168.2 127.5 132.3 121.6 141.9

United States 125.6 199.6 132.3 266.1 122.6 169.5 126.8 208.4

7 major countries
combined 123.1 177.9 130.1 244.3 121.6 155.7 125.4 194.6

(a) Preliminary estimates. Source: IEA.

Of the Big Seven, Japan has had the steepest rise in the price of industrial energy and - because
industry is so important in the Japanese economy in the overall energy price. Below: an automa¬
ted Nissan auto assembly plant near Tokyo.

followed closely by the United States, Italy
and France (See Table 1).

Low increases in the overall real price of

energy were recorded in Germany, the

United Kingdom and Canada. In all coun¬

tries the rise in real energy prices to final

users has been much larger than that of real

wages, the difference being greatest in the
United States and Japan and compara¬

tively small for Germany, Italy and the

United Kingdom.

Oil

The rise in oil-product prices for a given

increase in crude-oil price (the pass-

through ratio) has been increasing, espe¬
cially in industry and the residential/com¬
mercial sector, apparently because of

changes in government-controlled oil-pro¬

duct prices and in a few cases increases in

special taxes on oil. Recently, however,
there has been a levelling off in the pass-

through ratio.

Other Forms of Energy

Of the alternative sources of energy,

natural gas and coal show the closest link
to oil-product prices. On occasion, natural

gas prices have risen even more than those
for oil products in the United States,

Canada, Germany and Italy.

Between 1974 and 1978 all alternative

sources showed an increasing tendency to

adjust to the oil-product price rise but this
was especially true for natural gas in

industry and coal in the residential /com¬
mercial sector. The price of electricity has

also been adjusting more rapidly to the
price of oil.

Yet in absolute terms the difference

between oil and alternative sources has

widened, providing a greater incentive to

move into competing fuels. With the

second oil crisis, non-oil prices and oil-

product prices have diverged further. While

lagged price adjustments can be expected
to take place in 1981, they are unlikely to

reduce significantly the present differen¬
tials between oil products on the one hand

and natural gas and coal on the other.

Energy Taxes

Differing tax regimes and subsidies have
been a big factor in the divergence of
end-use prices since 1 973. Taxes on oil, as

1 The index of primary energy demand div¬
ided by the index of real GDP.
2 Real energy prices are obtained for the
transport and commercial/residential sectors
by dividing nominal energy price indices for
each sector by the total index of consumer

prices excluding the energy component. For the
industrial energy sector, energy prices are
divided by the wholesale price index excluding
the energy component.



2. EFFECTIVE RATES OF

GASOLINE TAXATION3

IN ELEVEN OECD COUNTRIES

Pre-tax price = 100

The tax measures recently adopted by
many OECD countries are aimed at

directly discouraging the use of oil in the

energy end-use and electricity-generating
sectors

reducing purchases of oil-using equip¬
ment

indirectly lowering demand for oil by
offering incentives to non-oil energy.

7973 1979

Belgium 308.0 114.2e

Canada 71.3 47.9

Denmark 123.0 171. 3b

Germany 239.1 125.7

France 233.5 180.0

Ireland 178.8 180. 8b

Italy 335.2 208.9

Japan 100.0 72.0

Netherlands 247.0 120.9È

United Kingdom 160.0 46,9
United States 38.1 18.2

(a) The effective rate of taxation is calculated

as the value of the gasoline tax (including VA T)
per gallon divided by the net-of-tax price per
gallon.

(b) 1st January, 1980.
Source: International Monetary Fund and
EEC.

a percentage of GNP, have tended to fall

since then, but for certain countries, such

as France and Denmark, the trend has

reversed since the mid-1970s as a result of

important changes in energy-tax policies. A

principal factor responsible for this down¬
ward trend has been the decline in real

gasoline taxes (see Table 2). By 1979, or

early 1980, the only countries where the

1973 (effective) level of gasoline taxation
had been restored were Denmark and

Ireland. In France, effective rates of gas

taxation were raised sharply in 1977 and
1979 after earlier marked decreases.

Recent Changes in Energy

Pricing Policies

In the wake of the second oil-price

shock, new impetus was given to policy

initiatives aimed at curbing the demand for

energy and at speeding up the substitution

of non-oil energy for oil. Recent major

changes in energy-pricing policies in¬
clude:

an accelerated decontrol of supply prices

for domestically produced oil to achieve

pricing at or close to import parity level

(United States) or a new path of adjustment
towards this level (Canada)

the abolition of controls on oil-product

prices (the United States, the United King¬

dom) and an easing of administrative pro¬
cedures governing the pass-through of
increases in crude oil into oil product prices

(France, Italy, Austria)

changes in relative energy prices to final
users to take better account of differences

in the thermal value of different forms of

natural gas (United Kingdom) and a restruc¬

turing of electricity tariffs (Japan, Germa¬

ny, Italy, Austria, Norway and Greece).

World Oil Markets

A Short-Term Outlook
by Herman T. Franssen, James R. Bretherton1

The world oil market has been subject to great fluctuations during the
past eight months. It moved from a perceived market surplus in the late
summer of 1980 to significant regional imbalances between supply and
demand in December 1980 and January 198 1 and back to a perceived
market surplus at the beginning of the second quarter of 1981. The
causes and effects of these changes in the oil market and current
estimates of the outlook for the remainder of 1981 are discussed in the

following pages.

Autumn 1980

Prior to the outbreak of the Iran/Iraq
war, oil market analysts in industry and
government circles alike were forecasting a
continuing easing of market conditions in
the final quarter of 1980 and into 1981.

The estimated surplus was based on high
levels of production in the face of declining
demand and stocks at record levels. The

substantial easing in oil market conditions

was reflected in crude-oil spot-market quo¬
tations at or below official selling prices for
all grades except Saudi Arabian produc¬
tion. There was great speculation at the

time that Saudi Arabia would keep its
production high in order to eliminate the big
and quite unreasonable price differences

between its own relatively low-priced oil

and that of other producers and to bring
about agreement within OPEC on a pro¬
posed long-term strategy. There was also a
great deal of speculation about an overall

OPEC production cut of 10 per cent as of
October 1980. It would have been impos¬
sible, however, to cut OPEC output by
1 0 per cent across the board without Saudi

participation, and the Saudis were unlikely
to participate until an agreement had been

reached on a long-term pricing strategy.
Hence, the future of OPEC cohesion,

already weakened by numerous political
quarrels among Member states, would

have been put to a severe test.

The cohesion test was put off by the
outbreak of the Iran/Iraq war, which made

earlier forecasts obsolete. The two belliger¬
ents who were producing more than 5 mil

lion barrels a day (mbd) in the summer of

1 980 produced no more than about 20 per

cent of their previous level during October
and November of last year. With Saudi

Arabia already close to peak producing
capacity, there were serious questions as
to whether the oil market could withstand a

repeat of the 1979 experience. The same

warning signs were evident: rising spot
prices, premia on contract oil and general
nervousness in the market: in the first week

of hostilities, crude prices rose about $5 a

barrel, from $3 1 to $36 for Arab Light and
related qualities.

October 1980

In response to the new developments in

the Middle East, the IEA Governing Board
agreed that the situation was manageable
and decided on the following measures to
prevent pressures on the oil market:

Private and public market participants

were urged to refrain from any abnormal
purchases on the spot market.

Member countries were to see to it that

in the 4th quarter there would be a group
stock draw sufficient to balance supply and
demand, taking into account whatever

additional production was available to the

group.

Consultations should take place be¬

tween governments of the IEA to ensure

consistent and fair implementation of these

1. Herman Franssen is head of the Economic

Analysis Division and James Bretherton is head
of the Oil-Market Division of the International

Energy Agency.



IEA warns against letting oil stocks run down as they did in 1 978 because of the danger of price pressures later in the year. Above: forty- thousand
ton storage tank in the Sea of Dubai.

measures, taking account of market struc¬
tures in individual countries, and to adjust

for imbalances which might occur in partic¬
ular situations.

Reinforcement of conservation and fuel

substitution measures which were already

contributing to lower demand for oil.

Winter 1980-1981

Initially, political and strategic experts

were counting on a short war like the 1 967
and 1 973 wars between Israel and its Arab

neighbours which would not seriously
impair oil output and exports. But towards
the end of October it became clear that the

war was reaching a stalemate, and no early

battlefield solution was expected. The

combined production of both adversaries

was reduced to about a fifth of pre-war

output. Hence, with total OPEC output

down by almost 4 mbd, a level more than

double the most exaggerated estimates of

the pre-war "surplus", the question was

how long this shortfall would last and how
the IEA countries would be able to cope

with the supply shortfall without additional

oil price increases.

Although there was little hard informa¬
tion on the extent of the damage to oil

installations caused by the war, the IEA

Secretariat assumed that some degree of

supply disruption would continue well into
1981.

IEA oil-demand estimates for the non-

Communist world for the winter of 1980-

1981 were 50.1 mbd for the final quarter

of 1 980 and 5 1 .8 mbd for the first quarter

of 1981. With oil supply estimated respec¬

tively at 46.7 and 46.5 mbd for these two

winter quarters, net stock draw was pro¬

jected at 3.4 mbd for the fourth quarter of
1 980 and as much as 5.3 mbd for the first

three months of 1981. This would have

been substantially above normal seasonal

stock draw which averaged about 2 mbd in

the winter quarters of the previous five

years. Hence, unless governments could

convince the oil industry to draw on exist¬

ing stocks instead of resorting to spot-

market purchases to make up for losses, oil

IEA ESTIMATES OF WORLD OIL SUPPLY AND DEMAND

(in mbd)

7979 1980 1981

Oil Demand

IEA

Other OECD

Other (incl. OPEC)

39.1

2.8

10.2

36.0

2.6

10.8

35.1

2.2

10.5

World (excl. CPES*) 52.1 49.4 47.8

Oil Supply
IEA/0ECD

Non-OPEC Developing Countries

CPE Net Exports
OPEC

15.4

5.2

1.1

30.4

15.7

5.8

1.0

26.9

15.3

6.0

1.0

25.5

World 52.1 49.4 47.8

* Centrally Planned Economies (Comecon, People's Republic of China, Cuba and Asia).

market analysts believed that higher prices
would be difficult to avoid.

In addition to the overall tightness in the

oil market, there were significant regional
imbalances in the market due to the fact

that a number of countries inside and

outside of IEA were more seriously affected

by the Iran/Iraq war than others. It was
clear that action had to be taken to deal

with the imbalances in order to prevent

crude-short countries from making spot

purchases, leading to higher oil prices.

At the Ministerial meeting of Decem¬
ber 9th, IEA Ministers reinforced and

amplified the October measures laying

particular stress on mechanisms for cor¬

recting imbalances, of which the Turkish

supply situation was clearly the most
serious.

However, by mid-January of this year, it
became clear that the world de¬

mand/supply situation had eased substan¬
tially. Preliminary estimates indicate that
overall OECD oil consumption in the final

quarter of 1980 had fallen by almost
1 mbd from the October-November esti¬

mates, and new estimates for the first

quarter of 1981 were about 1.5 mbd
below the October-November estimates.

The improvements in the market outlook
were caused by a number of factors, the
most important of which were:

lower than expected economic growth

the impact of price on demand (see

page 4)
somewhat larger supplies in the first

three months of 1981 from Iran and Iraq

than previously estimated despite the con¬
tinuation of hostilities

government efforts to use stocks as an
additional balancing factor (to reduce
imbalances between countries and com¬

panies).
As a result the overall stock draw-while

substantialwas lower than lEA's earlier

estimates, about half as much.



The Present... and the Future

IEA estimates of oil demand for 1981

had to be further revised downward in light
of falling consumption in the first quarter of
1981. An important factor in oil demand

for the rest of the year is whether the
recession continues or there is an improve¬
ment in the performance of the OECD

economies later in the year. IEA estimates
of world oil consumption in 1981 of
approximately 48 mbd are based on an

overall GDP growth in the OECD of 1 .5 per
cent. The current oil demand estimates for

1981 are about 2 per cent below previous
ones and 4 per cent below the estimates
made in the fall of 1980.

As in the summer of 1979, prices on
world oil markets are reflecting weaker
demand. Once again, spot prices for all
grades are below official prices (some by as
much as $2-$3 a barrel) with the exception
of Saudi Arabian oil. There are clear signs
that price increases by producers in
1979/80 have overburdened the econom¬

ies of both industrialised and developing
countries, and a growing number of OPEC

officials have acknowledged this fact.

With non-OPEC supply estimates at
about 22 mbd (roughly the same as last
year) demand for OPEC oil for all of 1 98 1 is

projected at between 25 and 26 mbd. The

IEA Secretariat has assumed that some

improvement will continue to take place
throughout the year in the ability of Iran and
Iraq to increase production. On the

assumption that the war will not again
result in major reduction or stoppage of oil
exports from those two countries, the

market will be in balance in 1981, and
those countries which had to draw sub¬

stantially on stocks in the winter season of
1980-1981 will be able to rebuild them.

The IEA secretariat does not share the

view that all oil market problems for 1981

have necessarily been solved. The data for
oil demand in the first few months of 1 98 1

are incomplete at best since they only
cover demand at industry rather than at
consumer level. Thus, the consumer stock

cycle escapes analysis.

A few companies have attempted to
survey consumer behaviour, and there

appears to be some indication of significant
shifts. While in recent years consumers
would top their heating-oil tanks out of fear
that supplies might not be available when
they needed them, consumer resistance to

current high prices seems to have taken

hold. Consumers seem to be allowing
stocks of heating oil to run down to very
low levels before adding additional oil.
Even then, some companies have observed

a new trend towards smaller purchases and
a rundown in consumer stocks. Similar

trends have been observed in commercial

enterprises.

This trend and the fact that demand for

residual fuel (heavy fuel oil) is very low, in
part because of the recession, suggest that
demand for oil may not remain so low

throughout the year. Retailers, wholesal¬

ers, and refiners are tending to reduce
stocks as a result of th&consumer behav¬

iour described above and the fact that

lower sales have squeezed profit margins.

The IEA has warned against destocking by
industry because of the effect it could have

on developments at the end of the year.

OPEC output and in particular Iranian

and Iraqi production are still uncertain. If

destocking were to take place throughout

the crude and product supply chain, a

potential upsurge in demand later this year
or, further supply interruptions could

have an adverse impact on oil prices. One

has only to remember what happened in

1 978, when industry allowed stocks to run

down throughout much of the year, to

understand the potential impact of the

stock cycle on demand when a period of
ample supplies is followed by supply strin¬
gency. The reduction in stocks during much
of 1978 was followed by an enormous
stock build in 1979 and some of 1980.

This pro-cyclical stock movement certainly
contributed to the price pressure in 1979
and 1980.

The IEA secretariat has noted the reduc¬

tions in oil demand in Member states but

would like to caution against too much
optimism based on little and incomplete
data. Moreover, the OECD countries are in

the midst of a serious recession, and oil
consumption is likely to increase when the
world economy improves. The trend

observed in the past year is promising, but
it is much too early to suggest that the
medium and longer term problems of oil-
supply stringency have been solved. Much

moreand more rapid-progress in switch¬
ing from oil to alternative energy sources is
needed.

Recent Experience
with the lEA's

International Sharing
System
by J. Wallace Hopkins,

Deputy Executive Director, International Energy Agency1

The most recent test of lEA's Emer¬

gency Sharing System in late 1980

was also the most comprehensive,

involving the whole system - govern¬
ments, companies and the IEA secretariat.

This test was designed to:

assess the effectiveness of the proce¬
dures, communications and data process¬
ing on which the international oil allocation

system is based

train government, industry and secretar¬
iat personnel in its implementation

assess the effectiveness of the National

Emergency Sharing Organisations
(NESOs), which each government sets up
to handle sharing and provide a national

interface to the international system
give each member country a chance to

test its internal distribution system.

This was not an easy test, for several
reasons:

It was specifically designed, not to
smooth things out but to show where the

shortcomings were, because the basic pur¬
pose of these tests is to improve the
system as necessary.

For the first time the test included

national emergency supply organisations
and distribution systems (which have been

formally constituted only recently in most
countries). Thus quite naturally there sur¬
faced some difficulties in translating an
international system into national reali¬
ties.

The test was conducted in parallel with
the real-world supply interruptions which
occurred at the same time, as the result of

the Iraq-Iran hostilities. This meant that

resources were stretched to the limit in

governments, industry and the IEA secre¬

tariat. At the same time, the presence of a

real world disruption undoubtedly meant

1 Taken from testimony before the US House

of Representatives' Subcommittee on Fossil

and Synthetic Fuels.
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that participants clearly saw the need for
international cooperation and wanted to
learn and make the system work.

Overall, the IEA and industry consider
that the test (called the Third Allocation

Systems Test or AST-3) was successful,
more so than the two previous tests in spite

of considerably higher complexity and a
scenario which was designed deliberately

to run the system at its limits. It demon¬
strated the capacity of the system to

handle a supply emergency. In particular,
the test showed that:

A vast quantity of data can be transmit¬
ted, received and processed on a regular
basis without major interruption.

The calculations necessary for determi¬

nation of international supply rights and

obligations - as between countries - can
be made effectively.

International supply patterns can be
rearranged, even with very heavy, compli¬
cated and changing supply disruptions, so
as to assure each country of its fair share of
oil.

The entire process can be conducted on

a monthly basis.
National "fair sharing" can be handled

effectively.

Problems Shown

In spite of this overall good result, the
test did of course reveal some problems. It
was intended to do so. These did not

seriously affect the test itself. Nor does the
IEA think they would prevent success in a
real emergency. Nevertheless, they do
cause difficulties and are therefore being

addressed seriously within the IEA in order
to improve the system further.

The test consisted of two cycles, the
first in December 1979 and the second in

January 1 980. Each cycle had a scenario in
which a very substantial disruption (up to
30 per cent of IEA total supply) was
created. Individual country shortfalls

ranged from as little as one percent in Italy
to as much as 48 per cent in New Zealand.
The United States had a substantial obliga¬

tion in the first cycle to give up imports,
mainly for the benefit of Japan. Moreover,
substantial reallocation was made retroac¬

tively in this cycle. In the second cycle, the
scenario swung the crisis around by simu¬

lating severe reduction in exports to the
United States, resulting in a large "right to
receive oil" for the United States (mainly

from Europe) and a balanced situation for
Japan.

These three elements the size of the

disruption, the retroactivity for sharing and

the abrupt change in the nature of the crisis

called for supply actions of a magnitude
which, under both scenarios, were difficult

to fulfil. For example, in the first scenario,

arrivals of oil mainly in Japan were

delayed so much that very substantial

stock draws were necessary in that coun¬

try.

It is true that, in a real emergency, these

international supply rearrangements could
be even more difficult than in a paper

exercise. But it must also be said that direct

trading between companies will reduce the
burden on IEA reallocation, and national

emergency stocks will buffer the effects of
late arrivals.

Start-up

Some national emergency sharing or¬

ganisations had difficulties getting their
national schemes started speedily in the
most severe disruption scenario, the first

one. This was partly due to a deliberate

retroactivity of the sharing process, which
seemed to overburden NESOs in that cycle.

In many countries these national systems
need further refinement, and national tests

could improve overall preparedness.

Communications and Data

Processing

With a data and communication system

spanning most of the world, it is unavoid¬
able that at times communication errors

occur. The data-processing capabilities of

the IEA had improved since the previous
test but there were still some problems.

Urgent solutions are being sought at the
moment.

International oil trading is very complex,

involving thousands of transactions every
day by hundreds of entities. Under these
circumstances, the system will probably

never be 100 per cent error free.

Given the complex and uncertain factors
which can affect destinations of oil while it

is on the water, it may not be possible to
devise a mechanically perfect system. But
continuous efforts by all concerned can
certainly reduce the scale of the prob¬
lem.

Pricing

Even though pricing was not part of

WHAT IS THE INTERNATIONAL EMERGENCY SHARING SYSTEM?

The most immediate concern of the

IEA when it was set up in 1974 was to

prevent a recurrence of the situation
which had existed during the oil embar¬

gos of 1973- 1974. This continues to be
a major concern. Emergency prepared¬
ness is one of the most important re¬

sponsibilities of the IEA, just as it is of
national administrations.

The international system of emer¬

gency oil-allocation was devised in con¬
siderable detail in 1974 and has been

refined and improved over the years. Its

purpose was to ensure that available oil
could be shared on a fair and equitable

basis among IEA member countries.

The system has four major compon¬
ents:

A commitment by member countries
to hold oil stocks equivalent to not less

than 90 days of the previous year's net
imports. This is the basic protection

against import cutoffs.

A commitment by member countries
to reduce oil demand after the activation

of the emergency procedures by seven to
ten percent, depending on the severity of
the crisis. This should immediately cut

the amount of imports required.

Then, allocation of the remaining oil

supplies among member countries. This
is done, basically, in relation to their

previous imports and implemented
largely through voluntary offers of oil on
the part of oil companies and govern¬
mental National Emergency Sharing

Organisations (NESOs).

An International Data Reporting Sys¬

tem, which draws on 45 oil companies

(covering about eighty percent of interna¬
tional oil supplies) and 2 1 countries. Each
submits a monthly report to the IEA on

indigenous production, imports, exports
and stocks.

In addition to this international sys¬

tem, each member country has devel

oped its own national system for distri¬

buting oil internally. The details of these

systems are left to national governments

and differ from country to country, and
they are the sole responsibility of each

member government. But the effective¬

ness of national sharing programmes can

have a substantial impact in three
areas:

harmonization of crisis management

between neighbouring countries

efficient scheduling and implementa¬
tion of the international oil redistribution

under the voluntary offer system through

which the allocation system is imple¬
mented

cooperation between the international

and national oil industry and the emer¬

gency management team in the IEA.

The major components of the interna¬

tional emergency system have been

tested three times. They are conse¬
quently modified to keep in line with

changing oil market conditions.



AST-3, oil pricing is recognized as an
important element in the transactions

necessary to accomplish international allo¬

cation. Especially, it can be a factor in the
willingness of companies to make volun¬
tary offers of oil.

The IEA emergency allocation system
does not contain a formal pricing mechan¬
ism. Instead, it establishes as general
guidance that the price for allocated oil
shall be based on price conditions prevail¬
ing for comparable commercial transac¬

tions. This approach reflected the view of

most governments when the system was

first set up that, in an emergency, prices
should insofar as possible still be freely
negotiated between the trading partners. It
has since been recognized that some cases
may require mediation, and the system
now provides a basis for this. Moreover, for

disputes on prices and other contractual

conditions, the IEA has established a spe¬
cial arbitration panel (Dispute Settlement
Centre) in the event that controversies

cannot be mediated successfully.

One of the primary purposes of the
allocation system is to avoid price escala¬
tion arising from a scramble for short

supplies. But the pricing question is an
extremely difficult one because of the

desire to preserve the market system
insofar as possible and because of antitrust

limitations on the extent to which price can
be discussed. However, it is being
addressed urgently within the IEA, and

pricing elements can possibly be injected
into future tests.

National Legislation

Antitrust constraints were felt some¬

what less in AST-3 than in AST-2,

although industry was under tight supervi¬
sion by United States agencies and the EEC
throughout the test and their actions in

certain areas were tightly restricted. For
example there was a lack of reference data

against which test-data submissions could

be compared and verified, because industry
advisors could not look at disaggregated
historic (almost a year old) company
data.

The Governing Board of the IEA has

reviewed the experience and agreed on a
set of action points to further enhance

preparedness. These points are important
to improve the system further. But in any
event I believe that the system can suc¬

cessfully handle a real emergency, and I
think that is also the impression of the oil

companies which participated. It is true
that, in a real life situation, some of the

problems which exist might take on sharper
focus when real oil supplies are at stake.

But it is also true that, in a real emergency,
the relevant political necessities and the
undivided attention of all concerned would

tend to resolve some of the problems which

may seem more difficult under the rather
abstract conditions of a test.

Nuclear Safety
in the Fuel Cycle :
What Are the Risks of
Accident ?

by J. P. Olivier, OECD Nuclear Energy Agency (NEA)1

Electricity generation in nuclear power stations would be impossible
without the front end" activities of the fuel cycle (supplying the fuel that
reactors need) and the "back end" activities (dealing with the irradiated
fuel and the radioactivity it contains, the inevitable by-product of nuclear
fission). These activities use processes borrowed from conventional
chemical and metal industries but also face the difficulties inherent in

handling nuclear and radioactive materials. They are therefore subject to
the strictest safety rules both as regards day-to-day operations and the
need to prevent possible accidents or, should one occur, to minimize its
effects.

This article deals with the latter - the risks of accident in nuclear fuel

cycle installations other than the reactor itself as well as with the safety
measures applied to limit these risks. It is based on the conclusions of a

report produced by a Working Group of the NEA Committee on the Safety
of Nuclear Installations2.

During normal fuel-cycle operations,
the operators of all nuclear installa¬

tions make it their business to

ensure that radiation containment of

radioactive substances is such that, under

normal operating conditions, any release of
radioactivity is lower than the levels laid

down by the relevant authorities. Thus the

principle of radioactivity containment ap¬
plies to fuel-cycle installations just as it
does to reactors, where a series of barriers

separate the source of radioactivity from
man and the environment.

Safety precautions also make allowance

for the possibility of operational failure and

even of accident. Abnormal operation can

result from a variety of factors and may
lead to radioactive contamination of the

environment. These include:

technical (physical/chemical - fire or
explosion or mechanical)

human (operator error)

external (earthquake, plane crash)

nuclear (criticality accident caused by an
accumulation of fissile materials eventually
initiating a nuclear reaction giving rise to
intense radiation).

Since it is impossible to rule out such

risks completely, the purpose of all nuclear
safety measures is to reduce the probability
of accident to the minimum and, should
one occur despite the precautions, to
ensure that its consequences are kept

within acceptable limits. To that end,
structures have been set up in all countries
with nuclear programmes. The authorities
responsible for regulation and control have

various instruments at hand - specific
licensing procedures and the detailed

safety reports specific to each installa¬
tion.

The purpose of the safety reports is to
identify any phenomena that could possibly
lead to a situation of danger, to estimate
the probability of technical failure or exter¬

nal events causing such phenomena and
finally to assess the consequences of the
accident situation so identified. The "risk"

is generally measured in terms of the

"probability" of an event combined with the

scale of its consequences, in terms of

human health or cost. Since the probability
of an event is never zero, regardless of

1. Nuclear Safety Division.

2. State-of-the-Art Report
Safety, OECD 1981.

on Fuel Cycle
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what precautions are taken, a zero risk is
impossible and therefore the notion of an
acceptable risk is the relevant one.

To determine whether a risk is accepta¬

ble or not, the safety authorities use

yardsticks from other fields as well as
technical and socio-economic data which,

at least, to some extent, permit optimisa¬

tion of the costs of preventing accidents on

the one hand and minimising their conse¬

quences on the other. The resulting meas¬
ures are of two kinds: technical measures

taken at the time an installation is designed

and administrative measures such as emer¬

gency plans for the speedy evacuation of
local inhabitants. Together they should
result in a level of safety that can be

regarded as satisfactory.

Risks of Accident at

Various Stages in the Cycle

Mining and milling uranium ore

From the radiation standpoint, mining

and milling of uranium ore entail no special
hazard because an accidental and appreci¬

able increase in radiation level is virtually

impossible given the low level of radioac¬
tivity in the uranium. Even so, in addition to
protection from the risks inherent in con¬
ventional mining operations, special pre¬
cautions have to be taken to safeguard

workers against contamination by radon, a
radioactive decay-product of uranium,

always present in the atmosphere of a
mine, and to ensure that the waste from

ore milling is appropriately "managed" in
view of its long-term toxicity.

The handling of uranium hexafluoride
(UFe), including enrichment

In the stages that follow - up to and

including the fabrication of reactor fuel
the situation is substantially different: for

light water reactors using fuel enriched
with fissile uranium 235, uranium hexa¬

fluoride UF6 must be produced first; though

only slightly radioactive, it is chemically
toxic and corrosive.

Because of this, the use of UF6 demands

perfectly leakproof conditions, particularly

when it is handled in the liquid and gaseous

states as is the case during the transfer and

enrichment operations. Thus accidents

may result from installations or transport
containers that are not leakproof. Incidents

of external origin can also cause releases of

UF6 into the environment if containment
barriers are breached. In the presence of

moist air, UF6 is converted into hydrofluoric
acid whose toxic and corrosive properties

are the main risk to the environment but no

radiation hazard.

Current research is aimed, first, at con¬

stantly improving operational procedures
so as to minimise the risk of spills of UF6

and secondly at gaining further insight into
the exact nature of the hazards of an

accidental release into the environment.

Accidents have already caused appreciable

releases of UF6, though with no adverse
effects on people in the vicinity.

Fuel fabrication: uranium-based fuel...

When uranium hexafluoride enriched to

the required level (about 4 per cent U 235)
is converted into uranium oxide UO2 in

powder form, the type of hazard changes.
Given the low radioactivity of uranium,

dispersion of uranium oxide into the envi¬
ronment following an accident (fire, a
chemical explosion or aircraft crash) is not a
major problem. The dangers of criticality,
very low in the case of UF6, seem a priori to
be greater with U02 although the opera¬
tions involved in preparing and sintering3
U02 pellets are dry processes and no
hydrogenated fluids are present in suffi¬
cient quantities to act as a neutron moder¬
ator which could help set off a fission
reaction. In fact, uranium-based fuel fabri¬

cation is proving to be one of the safest
stages in the cycle and the risks of acci¬
dent, if any, would be within the plant
rather than for the external environment.

... and uranium/plutonium fuel

The fabrication of mixed uranium

oxide/plutonium oxide fuel mainly in¬
tended for fast-breeder reactors presents a

different problem, because of the presence
of plutonium oxide powder. This powder
must not be allowed to disperse, the

plutonium hazard being far higher than that
of uranium, particularly when it is in sus¬
pension in the air in particulate form. It is
therefore vital to prevent the occurrence of

any accident that could cause such a
release, fire and explosion in particular.

Safety measures, therefore, are aimed
mainly at preventing conditions in which
such accidents could happen, utmost prior¬

ity being attached, for example, to fireproof
installation design. Another research thrust
is towards fabrication procedures that

avoid powder metallurgy and hence make it
easier to contain the plutonium.

Storage of irradiated fuel

After use in a reactor, nuclear fuel is

highly radioactive, concentrating as it does
practically all the radioactivity generated
by the production of nuclear energy for a
time. These fuel elements - rods several
metres in length - emit particularly intense
radiation and give off large quantities of
heat through radioactive decay. Their zirca-
loy cladding, designed to stand up to the
conditions prevailing in a reactor core (up to
400 °C), enables fuel elements to be stored
in deep water without any noteworthy
leakage of radioactivity. Temperatures in

these pools which reach 60 °C are far less

than in a reactor, and experience has

shown that corrosion is limited, at least for

this type of cladding material.

The foreseeable accidents are caused

mainly by mistakes in handling fuel which

can damage the cladding and lead to

release of radioactivity, and by external

events which lead to a failure in the cooling

systems. Recent studies have shown that
even in the most unfavourable case (when

the normal cold water supply to a pool is

completely cut off) the operators would
have enough time from a few hours to a

few days to take emergency measures
before all the water could boil and evapo¬

rate and before the fuel could heat to the

point of bursting the cladding. The pools

are highly leak-tight and thermal hydraulic

conditions relatively easily controlled, thus

it should be possible to prevent any major

contamination beyond the site by supply¬

ing water from outside.

Obviously everything is done to avoid
this kind of situation, both in designing the

pool and when transferring the fuel, both of
which are important for minimising the risk

of criticality if the spacing between fuel
elements should inadvertently be reduced.

3. Sintering is the making of high-density fuel

pellets by compacting U02 powder at high

temperature.

Quality control is essential. Above: inspection
of fuel rods before use in a Westinghouse
nuclear reactor in Cheswick, Pennsylvania.
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THE NUCLEAR FUEL CYCLE

There are several different nuclear

fuel cycles depending on reactor type
and programme and on whether or not

the plutonium produced by nuclear fis¬
sion in thermal reactors is to be re-used.

The main cycles, however, are largely
based on very similar activities (see

Chart) and the safety questions they
raise are also similar, on the whole,
except for waste management which
may vary considerably depending on
whether the spent fuel from reactors is
reprocessed or not.1

The Front End of The Cycle

The front end of the cycle, everything
that has to be done upstream of the
reactor, consists of:

uranium mining and milling
enrichment with fissile uranium 235

after conversion to uranium hexafluoride

(UF6) which is capable of isotopic sepa¬
ration; and

the fabrication of the fuel itself in the

form of rods generally consisting of
uranium oxide pellets in a tubular clad¬

ding of zirconium-based alloy.

Prior to fission in the reactor, the only
radioactivity produced is that of the
uranium, so that the radiation risk in all

these operations is slight. As regards the
technology employed, the equipment
used for the front end of the cycle is
similar to that used for the mining,
preparation and milling of conventional

metal ores, the only exception being the
stage of enrichment with uran¬
ium 235.

Plutonium does not come into the

picture upstream of the reactor unless it

is used in fuel for either thermal reactors

(at the moment on a purely experimen¬
tal basis) or in fast-breeder reactors of

FLOWCHART SHOWING MOVEMENT OF MATERIALS REQUIRED FOR ONE YEAR'S OPERATION OF A LARGE REACTOR

which only a few prototypes exist or are

being built.

The Back End of the Cycle

Conversely, at the other end of the

fuel cycle, downstream of the reactor,

there is a series of operations in which

the amount of radioactivity present is a
crucial factor.

The irradiated fuel first has to be

stored and cooled because of the heat

given off by radioactive decay of the

fission products it contains. Storage is
generally in deep water pools whose role
is also to act as a barrier to the intense

radiation emitted by these products.

Then the various types of radioactive
waste that arise, from the chemical

reprocessing of the fuel, and high activ¬

ity waste in particular, have to be

processed, stored and disposed of.

The front end of the cycle is therefore

a matter of supplying the fuel, whereas

the back end concerns the management
and safe removal of unusable radioac¬

tive decay products and the possible
recovery and re-use of residual uranium

and plutonium.

With regard to safety, the transport

of materials is a further important stage
in the nuclear fuel cycle because the

public transport system must neces¬
sarily be used. The flowchart above

summarises the various operations in

the nuclear cycle and shows the quanti¬
ties of materials that have to be trans¬

ported for one year's operation of a large
nuclear power station.

1. The problem of the disposal of radioac¬
tive waste is not dealt with here.

Considerable experience has been gained in
this field and safety levels are in fact very
high. Current work is aimed at a better

understanding of the safety problems in the

event of prolonged storage and the devel¬
opment of storage methods which cool

through natural air circulation, an intrinsi¬

cally safer method since it requires no
human intervention.

The reprocessing of irradiated fuel

In principle, this operation is the most

complicated and difficult in the fuel cycle
because it involves cutting up and dissolv¬
ing the irradiated fuel, extracting the uran¬
ium and plutonium from it and separating
the radioactive fission products which will

become the high activity waste. During this
stage of the cycle, the radioactive products

contained up to then in the fuel cladding are
taken out and converted into liquid form
which means that they are, therefore, more
easily dispersed in the event of an incident.

The equipment in which the chemical

extraction and purification and the concen¬

tration of the products takes place has to
be as leak-tight as possible and isolated in

shielded cells to protect operators against
radiation. These biological shields are

themselves essential safety barriers de¬
signed to reduce the effects of any leaks
from the cells or of explosions or fires

caused by the presence of organic or
spontaneously flammable materials

organic solvents, possible radiolysis phe¬
nomena (hydrogen produced by radiation),
and spontaneously flammable zirconium
scrap.

Criticality control is particularly impor¬
tant in this context. It consists of contin¬

uous monitoring of fissile material concen¬

trations in solution and the design of
geometrically safe containers and tanks.
These risks of accident and the need to

filter the gaseous radioactive products
released when the fuel is dissolved high¬
light the importance of the various contain¬

ment barriers used, including the particu¬
larly elaborate gas filtration system in such
installations.

Although the operations involved in the

reprocessing of spent fuel in principle
increase the risks of the accidental spread
of radioactivity, they involve only a fraction
of the radioactivity in the core of a nuclear
reactor at any given moment in the plant's

operating life. As conditions do not usually
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exist for an accident that could release high

levels of energy and cause a considerable
dispersion of radioactivity, it would seem
that most foreseeable incidents would

have no consequences beyond the boun¬
daries of the plant. Current research is
aimed at improving processes and increas¬
ing the safety of reprocessing plants by
achieving greater insight about how and
why accidents take place. The reliability of
operations goes hand in hand with safety
and, for reprocessing plants of which there
are only a very few at the moment, more
progress has yet to be made, particularly in
the reprocessing of mixed oxide fuels which

is still experimental and on a small scale.

The management of high-level
radioactivity wastes

As regards waste processing and sto¬
rage conditions (i.e. in-plant operations)
the main problem is the storage of highly
active liquid wastes. They are in the form of
acid solutions which, like the irradiated fuel

taken out of reactors, have to be cooled

continuously. The waste is stored in dou¬
ble-walled stainless steel tanks with provi¬

sion for cooling, agitation, transfer, surveil¬
lance and monitoring of various paramet¬
ers. On the basis of experience so far it has

been possible to design large-capacity
tanks (about 1,000 m3), now of excellent

reliability, particularly as regards corrosion
phenomena. Empty stand-by tanks are
available to cope with the possible failure at

any time of the tanks in use.

Safety with this type of storage depends
very much on the reliability of the tank

Transferring spent fuel from truck to storage at
La Hague, France, where it will be repro¬
cessed.

cooling systems because the waste gives
off large quantities of heat - up to several
watts per litre of solution. Prolonged loss of
cooling would cause the temperature in the
tanks to rise steadily to the point where the

plant would be damaged and a considera¬
ble quantity of radioactivity released into
the environment. The reason for this is that

part of the radioactivity contained could

escape in gaseous form and pass through
the filtration system the last containment
barrier. It is therefore essential that the

storage tank cooling system be designed to
operate regardless of prevailing conditions.
One safety requirement is that power

sources, independent of the ordinary net¬
work, be available to drive the pumps that

circulate water through the many indepen¬
dent circuits, and that there be available

sufficient quantities of water at all times.

As in the case of irradiated fuel storage,
research has shown that the accident

sequence caused by a prolonged loss of

cooling would proceed relatively slowly

and that it would be possible, by supplying
cold water within a few hours or a few

days, to prevent boiling and evaporation of
the solutions. Preventive measures, includ¬

ing the duplication of vital items of equip¬
ment (the "redundancy" principle) reduce

the probability of such accidents to a very

low level. The only phenomena capable of

causing such situations would seem to be

external events like earthquakes, floods or

other major disasters, and even here it is

possible to limit their effects through qual¬

ity construction and choice of site.

Another, intrinsically safe, method of

storage that has long been envisaged,
consists in solidifying highly active waste in

the form of glass blocks which are rela¬
tively inert chemically and hence offer little
risk of accidental release. An industrial-

scale plant has already been in operation

for a number of years at Marcoule, France,

where the glass blocks are stored in steel-
lined pits ten metres deep and built into a

SAFE DISPOSAL OF RADIOACTIVE WASTES:

Five Member Countries of the Nuclear Energy Agency (NEA) Establish International Research Project

The Nuclear Energy Agency (NEA) has announced the official
launching of the "International Stripa Project", a programme of
scientific investigations relevant to geologic disposal of radioac¬

tive waste. The agreement establishing this international

project, to be conducted in Sweden, was opened for signature
on 22nd April, 1981 by contracting parties in Finland, Japan,
Sweden, Switzerland and the United States. Canada and France

will join the project as associate members.

Research into the suitability of different geologic media for the

disposal of radioactive waste is an important component of

NEA 's programme in the field of radioactive waste management.

The Stripa project is intended to study the potential of granite

(crystalline) rock formations to isolate radioactivity over very
long periods of time, and to perform a series of specific tests
useful in choosing and preparing a waste repository site.

The project will be carried out at an abandoned iron-ore mine
located at Stripa in central Sweden under the management of
the Swedish Nuclear Fuel Safety Project (KBS). The Stripa mine
itself is not a suitable site for a repository, notably due to the

extent ofpast mining activities, and radioactive waste will not be

used during the test programme. However, as the mine and

shafts are already excavated and provide good working condi¬

tions, it does offer a unique opportunity to investigate some of

the features of the geology of a deep underground granite rock

mass relevant to the disposal of long-lived radioactive

wastes.

Several NEA member countries with nuclear power pro¬

grammes expressed interest in the benefits of participating in
such research, and the NEA arranged the Stripa Project as an

international undertaking, following investigations performed at

the Stripa mine under a previous co-operative agreement

between KBS and the US Department of Energy.

The work programme of the project, already under way in

anticipation of this agreement, concentrates on the following
main areas:

hydrogeological and geochemical investigations in boreholes
excavated from the mine about 350 metres below the sur¬

face;

ion migration tests to study possible radionuclide transport
mechanisms through the geologic medium; and

investigation of backfill material used to buffer the waste from
the rock and to plug access and boreholes offering potential

pathways to the biosphere.

The Stripa project will be continued until 1984 at a cost of
about $10 million.
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concrete structure. Cooling is by forced air
circulation. If necessary, the natural con¬
vection caused by temperature differentials
at various points in the storage facility
would be enough for cooling purposes
without any human intervention. Accident

risks here seem to be extremely limited, the
vitrification process taking place in a
shielded cell which reduces the risk of

dispersion of radioactivity in the event of an
operational failure.

The decommissioning of obsolete instal¬

lations would not normally present any
serious hazard. The main difficulties are to

plan the operations carefully in order to
minimise exposure levels for the staff

employed and to keep the amount of

resultant low- and medium-activity waste
to a minimum.

The transport of radioactive materials

International cooperation on the safety
aspects of transporting radioactive mater¬
ials is highly developed. Recommendations

drawn up by the International Atomic

Energy Agency in Vienna have been in

effect for some 20 years now. In the interim

they have been adopted by most of the

countries concerned, thus contributing to
the harmonization of national regulations.

Transport safety is based on the use of

containers or packages capable, when the

quantity of radioactivity transported so

requires, of withstanding extremely severe
accident conditions, and therefore prevent¬
ing the dispersion of their contents. Pack¬

ages have to pass various tests, in which

normal and accidental transport conditions

are simulated before they are approved. For

what are known as Type B packages in
which the radioactivity exceeds a certain

level, the tests impose stresses equivalent

to those caused by a serious accident (e.g.
a free-drop test from 9 metres onto an

unyielding target, a thermal test at 800°C

for 30 minutes and water immersion tests).

Less sophisticated Type A packages are
used for transporting radioactive pharma¬
ceuticals, for example. In practice industrial

type packages are sometimes adequate for
low-activity materials such as uranium
ore.

There has been considerable experience
with accidents during the shipment of
radioactive substances, and the detailed

statistics available show that, although
accidents are fairly frequent, the conse¬

quences are almost always negligible,
because of the reliability of the packages
used. Experimental "real" accidents have

shown that the tests used to simulate

accident conditions are indeed representa¬
tive and, by and large, sufficient. The most
spectacular experiments have been carried

out in the United States with "casks" (see

photo) of irradiated fuel on trains or trucks

Crash testing of a nuclear-fuel shipping contai¬
ner (cask) at Sandia Laboratories, New

Mexico, for the U.S. Department of Energy.

driven into concrete walls at a speed of
about 90 mph.

Irradiated fuel would seem to create the

biggest transport problems because of the

presence of gaseous or other volatile

radioactive products which could escape if
there were the slightest leak. Solidified,
high activity waste creates similar pro¬
blems in terms of radiation levels but no

volatile products are present. The technical

requirements set out in regulations on the
transport of radioactive materials are cou¬

pled with a series of administrative proce¬
dures relating, for example, to the labelling
of packages, controls on transport and on
transit storage and procedures for the

approval of types of package by the res¬
ponsible authorities. Together, all these

measures should enable the high level of
safety so far observed in the transport of
radioactive materials to be maintained in

the future despite the foreseeable increase

in amounts transported.

What can be deduced about the scale

and probability of accidents from this brief
review of the activities of the nuclear fuel

cycle? There have been accidents. Some

have had serious consequences for the

operating staff and the in-plant environ¬

ment but have not caused damage outside
the boundaries of the installation. This is

largely due to the fact that, unlike nuclear

reactors, fuel cycle facilities are not gener¬
ally subject to accidents involving energy
levels high enough to breach the contain¬
ment barriers.

An accident sequence often proceeds at
a relatively slow pace and enables the

necessary emergency measures to be

taken in good time. Conversely, fuel cycle
activities are prone to minor incidents such

as the leakage of liquid or gaseous pro¬
ducts, uncontrolled chemical reactions,

local fires and even criticality accidents
which, however, do not generally give rise
to any release of radioactivity into the
environment.

With the experience that has been

gained, research programmes and existing
administrative structures, the safety au¬
thorities are able to keep a very close watch
on developments in the overall situation

and have the necessary licence-issuing
base for the satisfactory performance of

these activities. This in no way implies that
there is no need for further progress,
especially as to understanding the course
of possible accident sequences and how to

minimise the risks of fire, explosion and
criticality. Increased attention will also be

given to staff training programmes, the
analysis of human error in plant operation
and measures designed to minimise its

effects, and above all the systematic notif¬
ication and analysis of incidents.
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Policies for the Eighties

Science and Technology

New technologies such as

microprocessors, robotics,

office automation and bio¬

technology offer challenging

new possibilities for OECD

economies if they are

accepted by the society

and properly used. Ministers
of Science of OECD countries

meeting recently in Paris
were well aware of the

direct link between their

own field of responsibility

and present social and

economic problems. The

interrelationship was

reflected in their main

conclusions:

that there is a need to

reinforce scientific research

and innovative capacity to

meet the economic and

social challenges of the

decade and beyond;

that science and technology

policies must be long term
if they are to lay the

groundwork for a period
of renewed growth;

that it is essential for

these policies to be an

integral part of other gov¬

ernmental actions: in par¬

ticular, research and technical

innovation must be at the

heart of economic policy.

The declaration of the

Ministers and a discussion

of the issues by OECD's

Secretary General follow.

Breaking Out of a Vicious
Circle

by Emile van Lennep, OECD Secretary-General

Can the resources of science and

technology, the system of research
and innovation, creativity and the

spirit of enterprise help to solve our imme¬
diate economic difficulties and to guide the

world as a whole over the next 20 to 30

years?

We are facing a difficult situation, the
essential features of which are persistent

inflation and unemployment, a levelling-off
in the rise of productivity, and increasing
energy prices. At the same time we have to
pay attention to the social aspirations of
our peoples, to problems of the environ¬
ment, and to the needs of the developing
countries.

OECD Governments are agreed on the

immediate priority: to overcome inflation
so as to restore our economies. Here,

however, there is a risk of a vicious circle:
without an increase in economic activity,

the investments on which the system of

research and innovation depends might not

materialise; and without either research or
innovation, that increase in activity is likely

to be compromised.

No doubt the problem of the links
between scientific and technical factors

and the implementation of economic and
social policies has never been perceived
more urgently. To meet both the chal¬
lenges facing our countries individually and
those facing us worldwide, innovation -
that is, the creation of new goods and
services as well as more efficient produc¬

tion techniques, and with them new jobs
and new wealth - is an absolute necessity

for OECD countries. The whole strategy of

adapting our economies springs from that
necessity.

Unfortunately the climate is not a favour¬

able one for making rapid progress in

investment, innovation or productivity,

because of the uncertainty prevailing

throughout the world, because of the risks
that are inherent in the process of innova¬

tion itself, and because of the rising cost of

research and development. The promised

land is perhaps not far, but we must ask
ourselves what is the best route to reach it.

In order to decide what steps to take,

therefore, and what direction to follow, it is

essential that we pay more attention to
scientific and technical factors when devis¬

ing and implementing our economic and
social policies. This, in the present context,

in my opinion, means three main things:

First, the short-term constraints must

not be allowed to compromise the sources

of future growth; restrictive demand poli¬
cies must not be allowed to limit or

discourage the emergence and renewal of
what Schumpeter called "clusters of innov¬
ation".

Secondly, governments have a wide

range of measures and incentives available

for re-creating a favourable climate for
innovation. But a balance still has to be

found between the short and the long term;

and the extent to which governments can

intervene without compromising or distort¬

ing the play of market forces has still to be
determined.

Thirdly, in order to act on these two

planes - the time-horizon, and the risk-
horizon - those responsible for economic

and social policies must be attuned to the
needs, the possibilities and the objectives
of policies for science and technology, and
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those policies must, in turn, recognize the

constraints, the room for manoeuvre, and

the aims of economic and social policies.

The response to these questions has of

course some national aspects, but it also

has international dimensions and implica¬
tions.

The first of these has to do with the

repercussions of technical change on the

economy, society and the environment. It

rightly stresses the importance of antici¬

pating and weighing the advantages and

drawbacks of the widespread application

of new technology. This function is an

essential one, both nationally and interna¬

tionally, if the adjustments made necessary

by technical change are to take place in the
most favourable conditions. It is for us to

look for the most efficient solutions.

Another international aspect is that of

multilateral co-operation in the field of

science and technology. Member countries

desire nowadays to supplement their own

research and development efforts with

programmes carried out in co-operation.
There are three main reasons for this: first,

research and development work has Science ...

become much more costly, while the pro¬
portion of the budget devoted to it has
ceased to increase; second, our countries

have to meet common challenges - in
energy, natural resources, the environ¬

ment, public and social services. Finally
more and more fields of research have a

transnational character, inviting us to unite
our efforts, research teams and equipment
in concerted action. The experience of
OECD, and the flexibility of its mechan¬
isms, may help to identify these areas and
to work out new formulas for cooperative
action.

It is essential therefore not only to
highlight the problems that we are facing
and the organic solutions that should be

applied to them but also to show how much

confidence our society can place in the
resources of science and technology and
hence our ability to meet the challenges
facing us. Intellectual capital, that is to say,
scientific resources, creativity, the ability to
innovate, the vitality of the research and

innovation system, the spirit of enterprise
and the dynamism of business, are our

master cards for the present and our best
insurance for the future.

Ministerial Declaration on Future

Policies for Science and Technology

inisters responsible for policies
concerning science and techno¬

logy in the OECD Member coun¬

tries1 and in Yugoslavia, meeting in the
framework of the Committee for Scientific

and Technological Policy of the Organisa¬
tion;

Declare

That it is necessary to integrate policies for
science and technology with other aspects
of government policy, particularly econ¬
omic, social, industrial, including energy,
education and manpower policies;

That the following require attention in the

formulation and implementation of policies
for science and technology in Member
countries and in Yugoslavia:

With regard to technological innovation,
steps to:

promote innovation as an objective
within the framework of economic, social
and regulatory policies;

assign priority to investment in research,
development and innovation so as to

ensure that short-term pressures do not

jeopardise the sources of future economic

growth, higher levels of employment and

structural adjustment;

develop favourable conditions for innov¬

ation, including the openness of markets,

and encourage risk-taking in innovation in
the public and private sectors;

give particular attention to the innova¬

tive potential of small and medium-sized

firms;

stimulate research, development and
innovation to increase the effectiveness

and quality of output in the public and
social services sectors;

stimulate research, development and

innovation related to worldwide problems
in such areas as energy, raw materials,
environment, food, urban conditions,

health and the work environment;

promote the diffusion of technological
information.

With regard to long-term research, steps
to:

maintain the strength and continuity of
fundamental and long-term research to
increase the stock of basic scientific and

technological knowledge throughout the
range of disciplines;

reinforce the research capacity of the

universities and other relevant institutions,

having appropriate regard to problems of

their funding, administration, research

facilities, staffing, and their links with

industry and the public sector, and with

other sectors of society.

With regard to the social, economic, cultu¬

ral and political effects of technological

change, steps to:
take due account of the social and

cultural implications of new technologies,

in respect of the employment, mobility and

training of the labour force;

monitor the introduction and spread of

new technologies while attempting to

assess their possible future implications for

the economy, the environment and socie¬

ty;

facilitate public participation in the defin¬

ition of major technological orientations,

particularly through public access to infor¬

mation concerning their foreseable long-

term impacts, and through fostering public

1. The mention of Member countries is

deemed to apply also to the European Commu¬
nities.
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... and technology must be at the heart of economic and social policy. Opposite page: a researcher
in photosynthesis at the French National Research Centre. Above: computer-assisted design
(CAD) at the Ford Motor Company's research centre in Detroit.

understanding of science and technology.

With regard to international co-operation in

science and technology, steps to:

stimulate the exchange of scientists,

engineers and students between Member

countries, facilitate the exchange of scien¬
tific and technical information, and encou¬

rage the flow of technologies;

explore new opportunities for coopera¬

tion in areas of common interest, with a

view to making more effective use of

human resources and major research facil¬

ities, to sharing of costs, to obtaining more

rapid results, and to mounting large-scale

efforts where these are necessary for an

effective attack on problems;

encourage at the international level

measures conducive to an improved scien¬

tific basis for regulations in areas such as

health, safety and the environment;

pursue a broad range of activities in

co-operation with developing countries to

strengthen their scientific and technologi¬

cal capabilities, and contribute to the

implementation and assessment of these

efforts.

Ministers further declare that OECD

should:

give increased emphasis to the integra¬
tion of scientific and technological factors

within the activities of the Organisation

and, in particular, within its work on the
various aspects of economic policy;

improve the understanding of factors

underlying the innovative performance of
Member countries, and of the effects of

international transfers of technology;

assist, the less-industrialised Member

countries as they tackle the problems of

increasing the contribution of science and

technology to their economic and social

development;

continue the exchange of experience

and information among Member countries

concerning policies for science and techno¬

logy, and facilitate the definition of such

policies;

facilitate the assessment by Member

countries of the consequences of techno¬

logical change upon economic growth,
rates of employment, productivity in¬

crease, structural changes in the economy,

upon the environment and upon society at

large;

facilitate the identification by Member

countries of both research areas in which

they would wish to cooperate and arrange¬

ments conducive to such cooperation;

facilitate the efforts of Member countries

to strengthen the scientific and technolog¬

ical potential and capabilities of developing
countries.
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Rather than drawing up a balance sheet of the
past ten years, OECD's Environment Committee
marked the beginning of its second decade with
a brainstorming session about the future.

Several questions were posed by Erik Lykke,
Chairman of OECD's Environment Committee,

to a panel of experts all of them associated with
government studies dealing with long term
environmental, population and resource issues.
What is the likely impact of a rapid further

increase in world population? What changes can
be expected in the availability of resources and
are OECD countries prepared for them? What

would be the impact of a further widening of the

gap between the richest and the poorest? Is it
possible to control those pollution problems
which need to be tackled on a global scale? How
serious are the prospects of a rapidly accelerat¬

ing loss of the environment's life-support capa¬
bilities? How can nations collectively mobilize

the political will required to make possible the
implementation of the policies needed? To what
extent do the problems result from the demands
of OECD economies for raw materials and from

the products they produce?

The following is an abbreviated version of the
keynote speeches.

The Need for Political Will
by Emile van Lennep, OECD Secretary General

The Global 2000 Report to the Presi¬

dent of the United States, the report

to the Government of Japan on Basic

Directions in Coping with Global Environ¬
mental Problems and the Interfutures

Report of OECD are of fundamental impor¬

tance. Each from its own perspective

draws attention to the crucial population,
resource and environment issues that will

dominate future world scenarios through

the turn of the century. Each demonstrates

in clear terms the essential, mutually sup¬

portive relationship between population

questions, resource conservation and envi¬

ronmental protection on the one hand and
sustained economic development on the

other. All three have raised government

and public awareness about the serious¬

ness of the issues, adding urgency to the

findings of other recent non-governmental

reports such as the World Conservation

Strategy and the Brandt Commission's

North-South, a Programme for Survival.

What is the relevance of these issues to

the advanced societies that comprise

OECD? Many of the resource and environ¬

ment issues identified by Interfutures,

though global in their nature and impact,

result largely from the economic activity of
OECD Member countries which consume

most of the world's fossil fuels, chemicals,

and renewable and non-renewable re¬

sources. The environmental consequences

of this consumption will respond only to

policy action by OECD Member countries.

Even some problems that seem to have the

greatest impact on Third-World countries

stem, in part at least, from the incidental

effects of the economic, trade and other

policies of OECD countries. This is con¬

firmed by the other reports which also

stress the link between poverty and eco¬

logical destruction: desperate people
forced to undermine the resources on

which they depend in order to secure their

daily food, fuel and shelter. This is a link
that will need to be borne increasingly in

mind in the North-South dialogue.

However relevant to our concerns, I am

sure it is clear to everyone that it will not be

easy for our nations collectively to marshall

the political will necessary to deal with

these issues. Apart from the serious diffi¬

culties of an immediate nature facing our

governments, one reason is the lack of

consensus among scientists about the nat¬

ure, extent and impact of some of the

phenomena. Judging from a recent OECD-

IEA workshop, this is true, for example, of

the rate and impact of rising levels of C02

on climatic change. In the absence of

scientific consensus, political consensus is

often hard to achieve, especially at the

international level. On the other hand, if

governments wait for scientific near-cer¬

tainty, it will be too late for them to act on

many of these problems, either because of

the inertia of the natural phenomena, or

because of the time lags associated with

policy development and negotiation at the
international level.

No nation can tackle these problems
alone. A serious approach depends on
strengthened co-operation at the interna¬
tional level.
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Geo-Economic and

Geo-Political Change
by Jacques Lesourne1

The serious long-term environmental

problems facing OECD countries
must be viewed in a new geo-

economic and geo-political perspective if

they are to be properly understood and
adequately dealt with. The new perspec¬
tive has, it seems to me, four main charac¬

teristics.

Multipolarity

For some time the United States has

been the main balance wheel of the world

economic system. Now we are entering an
era marked by the appearance of several
distinct centres of power within the OECD
area. As a result we must accustom our¬

selves to a new situation in which the

OECD countries which have common long-

term interests - prosperity, security and

democracy - may have short-term inter¬
ests which are quite divergent.

A second facet of multipolarity is the

appearance of new actors in the Third
World. One series of figures from OECD's

Interfutures Report clearly shows the

importance of this new element: by the end
of the century, 78 per cent of the world's

people are likely to be living in what is now

the Third World; of these, some 12 per

cent will be living in countries (mainly in
Latin America and Eastern Asia) which

have obtained per capita income levels

comparable to those now prevailing in

some developed countries; 38 per cent
(more than half in China) will be in an

intermediate situation, and 28 per cent will

be in countries (mainly in Black Africa and
Southern Asia) where hundreds of millions

of people will still be undernourished.

Interdependence

This multipolarity creates a sense of

uncertainty about the future. At the same

time, growing interdependence makes for a
feeling of vulnerability. This interdepen¬
dence has many facets - human migration,
the transmission of information, energy

dependence, trade in agricultural and man¬

ufactured goods, and closer links in finance
and technology. To these forms of interde¬

pendence one must add another: the grad¬
ual appearance of the notion of a common

heritage a heritage which includes renew¬
able as well as nonrenewable resources,

"The link between poverty and ecological destruction: desperate people forced to undermine the
resources on which they depend to secure their daily food, fuel and shelter."
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despite the fact that these resources have

been appropriated by individual nations

over the course of history; interplanetary

space; the atmosphere; the climate; the

genetic heritage of the human race and

other forms of life; scientific knowledge

and perhaps a certain communality of
attitudes about moral values.

Rigidity and New Aspirations

Developed societies have experienced

two other phenomena: rigidities which

have probably been growing throughout

the period of economic growth, and make it

increasingly difficult for governments to

resolve problems of structural adaptation,

inflation and unemployment; and a growing

diversity of aspirations and values which

point the way for the future but also

present governments with conflicting
claims and difficult choices in the allocation

of resources.

Multiplicity of Development Strategies

The dramatic changes that have taken

place in the Third World in recent years are

unique in pace and amplitude. But for

social, political, administrative and econ¬

omic reasons, the elaboration of develop¬

ment strategies is very difficult for the

governments of most developing countries

and each approach has its own liabilities. In

particular, it appears hard to mobilise

resources for the production of food which,

especially in the poorest countries, plays a

fundamental role in development.

Long-Term Environmental
Problems

In this new international context, envi¬

ronmental problems cannot be reduced to

issues of physical scarcity; they also

involve the relationship between human life

and the ecosphere and geo-economic and

geo-political change.

Population

Thus the demographic problem may be

not so much the absolute number of people

(the reduction in fertility rates is becoming
more and more common) as the rapid

growth of the population in certain coun¬

tries, the appearance of enormous cities

(30 million inhabitants are forecast for

Greater Mexico City by the end of the

century) and strong pressures on fragile

local ecosystems as in the Sahel.

Energy

Likewise, the energy problem may be

not so much one of long-term scarcity as

1. Professor of Economics, Conservatoire

National des Arts et Métiers (France) and

former Director of the OECD Interfutures Pro¬

ject (See OECD Observer No. 100, September
1979).
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"By the end of the century, 78 per cent of the world's people are likely to be living in what is now
the Third World."

managing the two overlapping transitions:
the first from oil to other fossil fuels, the
second from fossil fuels to renewable or

quasi-renewable sources. These transi¬

tions may be subject to two types of crisis
first a crisis in the exploitation of

resources (for understandable reasons, oil

is now being sought not so much in the

areas where it is most likely to be found as
where revenues are expected to be the

highest); second, an energy supply crisis
with its impact on growth and its conse¬
quences for the Third World.

In the developing world, the impact of

the energy crisis differs from country to
country.2 At one extreme are the newly
industrialising countries (NICs) where en¬

ergy is often a prerequisite for continuing
progress after take-off; at the other

extreme are the poorest countries which

rely on non-commercial sources of energy.
(In Black Africa, 80 per cent of the energy
used comes from non-commercial sources

and the conjunction of the world energy
situation with the growing scarcity of wood
gives rise to a potentially dramatic situa¬
tion).

Agriculture

The basic problem in agriculture is to

maintain or where necessary restore
resilient ecosystems in the poorest zones

so that farming can be carried out without

its causing an ecological breakdown. After

the year 2000, quite apart from regional
difficulties, the world food situation will

depend very much on dietary habits. If all
countries gradually adopted Western eat¬

ing habits (where cereals are consumed in

the form of meat), the world agricultural
system could come under great stress. If,

on the other hand, the entire population of

each country were to adopt the dietary
habits of its own middle class which is

not undernourished - demand for food

could be more easily met.

Thus four distinct kinds of environmental

problem arise:

problems similar to those which have

been at the heart of environmental policies

over the last decade and which are peculiar

to the advanced industrial societies (point-
source pollution for example)

a new generation of problems in the

OECD countries (e.g. micro pollutants,
diffused pollution and major industrial
risks)

new pressures on the most fragile eco¬
systems in the poorest areas of the Third
World

and finally, issues such as the impact of
C02 levels on climate which affect human¬

ity's common heritage.

What Kinds of Policies?

What, in this context, should be the

policies of OECD countries?

First, one must emphasize policies to

reduce dependence on energy and to aid

the Third World to exploit its energy
resources as priority tasks.

Second is the need to find ways of
improving co-operation among OECD
countries so as to have a better tradeoff

between possibly harmonious long-term
interests and more divergent short-term

interests, especially in the field of industrial

competition. Nothing is more important
since, in the OECD, short-term and long-
term co-operation are inseparable.

Third, OECD countries need to develop
strategies vis-à-vis the ever differentiating
Third World:

the oil producing countries who will not

only have to replace their energy sources
but also their income source within a

relatively short period of time

the newly industrialising countries -
those which have succeeded, at least to

some extent, in taking off - even if their

development is somewhat fragile
the poorer countries where the basic

environmental problems are inherent in

their poverty
the intermediate countries.

This is not the time to reduce aid but

rather to concentrate it on those areas

experiencing the most difficult problems.

In co-operating with the Third World, it
may be efficacious to work not so much on

a world-wide or even a bilateral scale but

somewhere in between: appropriate group¬
ings of countries from the North and the

South could, for example, share in attack¬
ing a common problem, along the lines of
the Club du Sahel or the Blue Plan to halt

deterioration of the Mediterranean. Such

concrete co-operation on a regional basis
could, in my opinion, be very promising.

Finally, OECD countries should try to
integrate environmental concerns more

closely into their other policies. This would
mean two things:

First there must be a keener awareness

of the underlying aims which are implicitly
being pursued by our societies when they
attach importance to the environment.

These aims may be economic - better

management of fishing resources, for
instance - or non-economic better

health, less noise and a more rewarding use
of time. Or they may be related to improv¬
ing equity, or giving the future greater
weight compared to the present in govern¬
mental deliberations. There may also be
aims connected with the protection of
man's heritage and recognition that the
human race, as the guardian of the ecos-
phere, cannot be indifferent to the survival

of all species.

Second it is necessary to recognize that
these objectives have trade-offs with other

aims. Environmental problems are some¬

times presented to the public as non-
negotiable and this eventually leads to their
becoming peripheral issues. To avoid this

marginalisation, we need to make clear

what the essential trade-offs are, both

within the environmental sphere (for exam¬

ple as between different sources of energy,
all of which have an impact on the environ¬
ment), and between the environment and

other aims economic efficiency, social
justice and individual liberty.

2. See OECD Observer No. 109, March

1981, "The Developing Countries and the Oil
Price Shock".
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Protection of the
Environment : More than
the Sum of National
Policies
by Saburo Okita1

The environmental problem should now be viewed as a global one which
must be tackled vigorously by the industrialised countries since they are
both responsible for it and vulnerable to its consequences. The delay in
solving the problem ofpoverty in the developing countries is also related
to the deterioration of the global environment. These considerations led
to the establishment last September, on the instructions of the Prime
Minister, of an "Ad hoc Group on Global Environmental Problems" as a

consultative body to the Director General of the Japanese Environment
Agency. The group conducted the study expeditiously and in December
produced the "Okita Report" setting out its basic thinking and policy
directions. Some of the salient points are presented here along with some

of my personal views.

An Evaluation...

The following problem areas were cov¬

ered in the report: population, foodstuffs,

the ecosystem (including forests, deserts,
soil, and animal and plant life), sea and

water, atmosphere and climate, energy,
chemical substances and habitation. We

refrained from doing any factual research of
our own and instead reviewed existing

literature, with the co-operation of experts
in each field. Studies reviewed included the

United States' Global 2000, various

reports by the United Nations, OECD's
Interfutures Study and reports by the Club
of Rome.

The group reached the following basic
conclusions:

With increasing population pressure, it is

probable that further deterioration of the
human environment will take place on a

global scale. Not only will the overall
quality of man's environment be reduced
but there may be a decline in the very

capacity of the planet to sustain life. This
decline may be very rapid since the problem
areas are interlinked in such a way that

their synergistic effects compound the
impact and generate vicious circles. More¬
over, once environmental deterioration

proceeds beyond a certain point, restora¬
tion takes a great deal of time and is costly.

In many cases the deterioration is irrever¬
sible.

In predicting future trends, both quanti¬
tative and temporal, and in demonstrating

the urgency of individual problems, scien¬

tific judgments may well differ, partly

because of problems of availability and

reliability of data.

Despite uncertainty and differences as to

detail, the evidence clearly shows the

urgency of the problem. The group believes

that, if steps are not taken quickly, there is

substantial danger that it will be too
late.

... and Some Policy

Suggestions

The group also examined the basic policy

directions to be pursued and noted that,

although it is of course necessary for each

country to implement its domestic environ¬

mental policies, global problems cannot be

solved by the mere accumulation of these

individual actions. If any country dis¬

charges pollutants into the environment

common property of the whole pla¬

net it is an extranational "diseconomy"

(cost) not reflected in the country's own
cost structure (like the "external" disecon¬

omy caused by a business which does not

include discharge of pollutants in reckoning
its internal costs). In such a case, the

country's activities tend to exceed the level

which would be most appropriate if these
external costs were internalised and to

pollute the global environment. Thus, an

action that is reasonable in terms of pro¬

tecting one country's environment may not

be so in terms of protecting the global

environment. (One example is a country

that must import wood from tropical for¬

ests felled overseas because it protects its

own forests.) The sum of environmental

protection policies in individual countries

1. Former Japanese Foreign Affairs Minister,
curren tly Special Economic A dviser to the Prime
Minister and author of the "Okita Report" on

Basic Directions in Coping with Global Environ¬
mental Problems. Also Chairman of the Steer¬

ing Committee for OECD's Interfutures Pro¬

ject.

Agristars Agricultural Resource Inventory

scheduled to be launched in 1982 by the U.S
land use and enhance food resources.

through Aerospace Remote Sensing a satellite
government could help developing nations improve
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alone cannot therefore cope with global
environmental problems.

In some cases, such as chlorofluorocar-

bons or carbon dioxide, it is not easy to
subject the substances to control in any
given country, or control by individual
countries is ineffective since the sub¬

stances are not harmful except when they
accumulate on a global scale.

Since global environmental problems are
related to our dependence on material
consumption on the one hand and to the

lack of effective means for recycling
resources on the other, it would be desira¬

ble, as the level of income rises, to change
life-styles, to become less dependent on
such consumption and more oriented to the

quality of life and also to promote the
conservation and recycling of resources. In
this sense, the shape of industrial civiliza¬

tion itself may be in question.

Relevance to North-South

Relations

Since efforts to provide for the basic

needs of people living in extreme poverty in
developing countries are related to the

problem of environmental degradation, aid
should be given to the poorest countries as

a matter of priority. Since in many of the
poorer nations there is rapid population

growth, it is hoped that priority for aid to
these countries may also help solve the
population problem which underlies the

environmental problem. It should be noted

that, because the level of per capita income
of these countries is low, any additional aid
would provide considerable help for these
countries. It should be borne in mind that, if
action on the part of the industrialised

countries is unduly delayed, the degrada¬

tion of renewable resources and ecosys¬
tems will deepen, making the cost of

recovery prohibitively high.

It is also necessary to reassess the

content of aid, and to attach greater
importance to those kinds of aid which can

help to conserve the global environment
and solve the problem of population con¬
trol.

Aid projects are usually chosen on the
basis of requests by recipient countries. A
more positive approach, however, seems

necessary in which selection of projects
would be thoroughly discussed by both
donor and recipient; protection of the

global environment would be a part of such
discussion.

Population and resource problems are
often connected with the question of
national sovereignty. This poses a delicate

problem, but avoiding it may only worsen
the situation; development must be pur¬
sued in ways that are compatible with
preservation of the environment but also

with the life styles and technology of each
developing country, its climate, geography,
race, creed and traditions.

International cooperation should be pro¬
moted to monitor the present situation, to
elucidate the causes of environmental

degradation, and to forecast future trends.

Efforts should also be made to identify the
priority problems and the critical limits

beyond which the situation would become

irreversible as well as areas which have

strategic relevance. It would be worth

studying the possibility of introducing an
international version of the polluter pays
principle, a method of charging for the use
of global property and an international

environmental impact-assessment sys¬
tem.

The Interfutures Report assumes that
the physical environment does not consti¬

tute a major constraint for growth, and
focusses on economic, social and cultural

change. An opposite approach was taken
by the Global 2000 Report, where exami¬

nation of the physical aspect is emphasized
and examined separately from possible
economic, social and cultural responses.
Since it is anticipated that constraints

exerted by the physical environment will

become more severe in future, the problem
of inter-action between physical and other
aspects may merit closer examination. This

should be borne in mind when discussing
policy responses.

Global Risks and

the Need

for Educated Intuition
by Harlan Cleveland1

In the near past a new global awareness

of the «problématique» - the human

condition as a whole has emerged. The
studies that produced this global aware¬

ness have depended heavily on the compu¬

terised extrapolation of present trends as a

basis for judgment about future destiny. In

summarising the results of this quantitative

analysis, they have had to resort to quali¬

tative phrases - metaphors, slogans or

1. Adviser to the Global 2000 Report to the

United States President and currently Director
of the Hubert Humphrey Institute of Public
Affairs at the University of Minnesota.
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catchwords such as "limits to growth",
"future shock" "crowded lifeboats" "batt¬

lefield triage" "the twenty-ninth day" "the
green revolution" "small is beautiful" and
the like.

These phrases old words in new

settings have had enormous educative
value as sensitivity training for apathetic
multitudes but have often been mistaken

for general principles of historic inevitabili¬
ty. As the phrases became media events in
themselves, they obscured the pluralism

and complexity of the real issues.

The first wave of computerised Cassan-

dras caught us unaware. But we are begin¬
ning to understand that you can get out of a
complex statistical exercise whatever you

decide-to put in. The hard part of futuristics
is to learn to ask - not how it is going to
come out but how we want it to come out

and how we are going to make it come out

that way. The best of the futurists are
those who eschew prediction. Instead,

they imagine alternative futures in order to
work back to what might be done.

The Global 2000 View

How can an exercise such as the Global

2000 Report help us decide what to do
next and who should be doing it.

For all of its hundreds of pages of

technical words and numbers, the Global

2000 Report is a smallish balloon. It is the

first try by a national government to take
the measure of world population, world
resources and world environment. Its

sequel, called "Global Future, A Time to
Act" is I believe the first try by a national

government to lay out a "what to do about
it" programme of action on all fronts at
once. It examines what is happening in

each major sector, and it projects what
would happen if nothing much happened,

politically or technologically, to modify
existing trends.

What did the report see as the main

categories of future trouble that call for
attention? It depicted "a world more

crowded, more polluted, less stable eco¬

logically, and more vulnerable to disruption
than the world we live in now." It projected

that world population would increase from

4 billion to 6.35 billion in just a quarter of a

century; that the gap between rich nations
and poor would widen; that per-capita food
consumption would rise somewhat world¬
wide but would not improve materially in

the poor countries of South Asia and the
Middle East and would decline disastrously

in sub-Saharan Africa; that the real cost of

food would rise everywhere as would the
real cost of fuels, and that fuelwood would

fall far short of need; that many currently

productive grasslands and croplands
would turn to desert-like conditions; that

as much as 40 per cent of the world's

remaining tropical forest would be lost; and
that as many as 20 per cent of the species

of plants and animals now inhabiting the
earth could be extinct- all by the end of the

century.

The report noted that the burning of

fossil fuels is already causing damaging

increases in the acidity of rain and snowfall

and is raising the concentration of carbon
dioxide in the earth's atmosphere. This

could cause a warming of the earth suffi¬

cient to alter substantially the world cli¬

mate, with a possible serious disruption of

human activities and especially of agricul¬

ture.

The authors of the report were a bit

cautious about their population projec¬

tions; that is, they did concede that the

annual percentage rate of growth would

slow marginally, while pointing out that

population would actually be growing fas¬

ter in terms of numbers of people at the end

of the century than it is today.

On water resources, they are more

cautious than many experts would have

wanted them to be and do not find a really

serious shortage of fresh water until after

the period of the study, that is to say after

the year 2000. But the rhetoric on the

subject is appropriately alarmist.

In air quality, they see no progress -

indeed, some deterioration despite the

evidence from Pittsburgh and Tokyo and

elsewhere that it is possible to do some¬

thing about it.

In a way, the picture they draw is of a

world very much like our present world but,

instead of having six to eight hundred

million people living in absolute poverty,
there would perhaps be as many as a
billion.

Two Important Omissions

The Global 2000 categories are quite

orthodox. In consequence, there are two

omissions two categories of problems

that have crept almost unnoticed onto the

global agenda during the 1970s. One of

these is migration. And yet the trends that

are highlighted in the Global 2000 Report
would likely lead to large and uncontrolla¬

ble movements of people. Even today,

illegal immigration into the United States

outweighs the legal entries each year.

What "Global Future" calls ecological refu¬

gees could multiply several fold. The

16 million refugees now scattered around

the world are already one million more than

the peak figure of 15 million displaced

persons right after World War II.

The other omission stems from the

assumption that resources come only in
non-renewable and renewable varieties.

Yet during the 1970s we have begun to
think of information as a resource and not

a marginal one at that. More than half of
the United States' GNP is earned and more

than half of its labour force is engaged in

the production of information goods and

services. It is not a depletive resource;

rather it expands as it is used. Nor is it

scarce.

Information as a resource has other

interesting characteristics. For example, it

gives rise to sharing transactions rather

than to exchange transactions. (When I

"Ecological refugees could multiply several fold." Below: Sahel nomads fleeing the drought have
settled around Nouakchott where they still live in extreme poverty.
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"Global 200CI wants us to worry about the stripping away of tropical forests fro left: in Gabon), the degradation of agricultural lands, the pollution
and maldistribution of fresh water (to right: in Uganda), the enormous potential changes in the world's climate."

give you a piece of information, I still have it

too.) An analysis that ignores the expand¬
able resource that may be the basis for the
second industrial revolution is bound to

come out gloomy: if you do not include the

hopeful factors in the programming, you
will not find them in the printout.

The contribution of Global 2000 does

not lie mainly in the discovery and extrapo¬
lation of known trends in familiar catego¬
ries although some of its insights and
emphases are fresh. The study wisely asks
us to be much more alarmed than we are -

or than earlier global resource surveys hâve
been about the danger to renewable
resources. Earlier studies tended to be

preoccupied with future scarcities of non¬

renewable resources, especially hydrocar¬
bons and hard minerals. Global 2000

wants us to worry more about the stripping
away of tropical forests, the degradation of
agricultural lands, the pollution and maldis¬
tribution of fresh water, the enormous

potential changes in the world's climate.

And it highlights the threat to biological
diversity in a way that no other study of the
"problématique" has done.

The Comprehensive View

But the real importance of Global 2000

is that a national government has fastened

together with a single political paper clip
the otherwise discreet projections on pop¬
ulation, food and agriculture, energy, tropi¬
cal forests, biological diversity, coastal and
marine resources, fresh water, global pol¬
lution, poverty, trade, and development in

a package that compels or at least strongly
encourages a comprehensive view.

Global 2000 does not itself present that
comprehensive view. The study is a string
of sectoral, surprise-free projections, lim¬
ited to data and analytical capacity present
inside the US government. The authors of

the study candidly admit the incapacity of
that government to think about all these

problems at once, as parts of a global
macro-problem.

Yet the factor that now limits our civil¬

ising energies is the capacity to get it all
together, to relate the parts to the whole,

to see the interconnections among the
disparate facts.

If the separate sectoral extrapolations
had been pulled together and forced to live
together in the same model, would we be

happier or unhappier with the future thus
portrayed? The authors of the Global 2000

report conducted an interesting experi¬
ment. They took two of the more inte¬

grated, non-governmental computer mod¬
els and disaggregated them, so as to

compare their categories with the govern¬
ment models. Their statistical finding was
not good news for the advocates of a

holistic view. In both of the more integrated
models, severing the linkages and ignoring
the feedback produced a more favourable

picture of mankind's future. Or, to put it the
other way around, the unfavourable trends

revealed in the sectoral projections would
reinforce each other if they were brought
together in an integrated model.

The inescapable conclusion is that the

omission of linkages imparts an optimistic
bias to the Global 2000 study's quantita¬
tive projections. This appears to be partic¬
ularly true of the GNP projections. These
are, the authors think, perhaps 15 to
20 per cent too high.

But one can ask the preceeding question
in a different way. What if the Global 2000
study is taken not as a prediction but as a

warning, and what if the warning is taken
seriously?

A Comparison

From a comparative analysis of the best
efforts in this field, the University of Min¬
nesota hopes to derive insights about the
skills, the knowledge and the attitudes

needed by future leaders to manage, or at
least navigate in an interdependent world
which, while bound to be uncertain, is
partially decipherable.

The work in progress seems to confirm
several hunches:

One, the "problématique" is no longer a
matter to be left to the experts. A compo¬
site emerges of a global macro-problem the

outlines of which even a lay person can
encompass with a little hard work.

Two, the interdependence of issues is

quite as important as - quite possibly more
important than the interdependence of
nations.

Third, every destiny-relevant trend
including population growth, seeming
resource scarcities and apparent threats to

the global environment turns out on analy-
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sis to be a gap in management, an expres¬
sion of human failure. It is not an expression
of inherent limitations of a rich and versatile

biosphere but merely evidence that human¬

kind is not yet very smart in managing the
technosphere the man-made environ¬

ment. If the cities are congested and
unsafe, if the economy is stagnant and

inflated at the same time, if our science and

technology produce unacceptable social

fallout, if our world security is threatened
by global risks and international terrorism,
that is not because we are short on

analytical brainpower, but because we are
short on educated intuition.

Fourth, in the short run, that is the next

two or three decades, the human environ¬

ment will deteriorate in all sorts of more or

less predictable ways. The policy question
is not whether this can be turned around

suddenly but whether things will get worse

before they get even worse or whether

things will get worse before they get
better. And that depends less on nature
than on us.

Fifth, many of the problems are global in

their impact, even those like population

policy or industrial pollution or monetary
policy or energy strategy. Yet, these are

still handled as if they were primarily

domestic affairs. The responsibility for
corrective action is very widely shared. So

the problématique is above all a puzzle in
international cooperation.

Sixth, the issues involved are now basic

to the national security of every nation. To

quote Tom Wilson, a former NATO collea¬

gue, "Demographic, economic, political
and environmental world trends have com¬

bined in recent years to create a qualita¬
tively distinct class of unavoidable world-

level problems that are virtually unknown

to traditional diplomacy, that are beyond
the reach of national governments, that
cannot be fitted into received series of

competitive interstate behaviour, that are

coming increasingly to dominate world

affairs, that cannot be wished away and
that are indifferent to military force."
The security of every nation depends on

widening the very definition of national

security to include global environmental
risks.

Future Action

The US Government's follow-up report

to Global 2000, Global Future, proposes a

national coordinating unit to pull together
for the first time within the government the

separate analyses concerning global popu¬
lation, resource and environment issues. It

also proposes a hybrid public/private insti¬
tution which it called Global Population
Resources and Environment Analysis Insti¬
tute, to unleash the much stronger and
much freer non-governmental sector in

developing this capacity for integrated
projections and consistent public policies.

If the issues are global, the attack on

them should also be as widely international
as possible. OECD, it seems to me, is well

placed to focus its resources on integrated

analysis of the human environment. Not

now as one more specialised activity of a

club of governmental experts on the envi¬
ronment, but as a central concern of the

Ministerial Council. But in parallel with this

intergovernmental work, I believe the most

important initiative would be to create, at

the international level, an institute on the

global environment, a hybrid of public and

private talent and funds to keep under

continuous review the trends and policies

affecting population, resources and the

environment, and above all, relating them
to each other.

OECD Aid forTurkey

Representatives of 12 OECD govern¬
ments1 have pledged the equivalent
of US$940 million in special assis¬

tance for Turkey, to finance the country's
import requirements for the coming year.
An additional sum, equivalent to more than

US$600 million, from pledges previously
made but not yet utilised, is still in the

pipeline and hence available to Turkey; and
three to four countries may make pledges
at a later time. (Aid from OECD countries

amounted to US$993 million in 1979 and

US$1,161 million in 1980).

Each year since 1978, OECD govern¬
ments have also agreed to extend substan¬

tial debt relief to Turkey. Debt restructuring
agreements have been concluded by Tur¬
key with most of its private suppliers for
some $1.5 billion of the country's foreign
trade debt (the non-guaranteed portion); a
restructuring of $3 billion debt to foreign
banks is under negotiation.

Turkey will also have access to other

forms of foreign aid and credits. Thus, the
World Bank is considering US$600 million

in structural adjustment loans and project
credits in the coming fiscal year, and
credits would probably be made available

by other trade partners of Turkey. Turkey's
economic programme is also supported by
a three-year stand-by arrangement with
the IMF totalling SDRs 1.25 billion con¬
cluded in June 1980.

A recent review of the Turkish economy
by OECD's Economic and Development
Review Committee reveals that good pro¬
gress is being made by Turkey towards
restoring the viability of its economy
although much remains to be done. The

policies adopted have recently led to a
substantial fall in the rate of inflation as

measured by the consumer price index

from over 100 per cent year-on-year in
early 1980 to a 25 per cent annual trend
rate in the first quarter of 1981. There has

also been a notable increase in foreign
exchange earnings from commodity ex¬
ports and workers' remittances. The value

of imports, however, has also gone up
substantially, largely as a result of the

higher price of imported oil. Hence, the

expected improvement of Turkey's bal-
ance-of-payments situation is likely to be
slow, requiring renewed efforts to increase

the volume of exports of goods and ser¬
vices, and to reduce the relative importance
of imported oil in Turkey's energy bal¬
ance.

The participating countries noted with
interest a presentation by Mr. Ozal, Minis¬
ter of State and Deputy Prime Minister, on

economic and political developments in

Turkey. They attached particular impor¬
tance to the restatement of the intention of

the Turkish authorities to achieve a rapid
restoration of viable parliamentary demo¬
cracy in Turkey and to success of the

Turkish economic programme.

1 Belgium, Canada, Denmark, France, Ger¬

many, Italy, Japan, Luxembourg, the Nether¬

lands, Norway, the United Kingdom and the
United States. Most of the pledges were made
in national currencies, in the form of bilateral

grants, programme loans, project credits and

export guarantees.
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New OECD

Publications
Prices charged at the OECD Publications
Office

ECONOMIC POLICY

"OECD Economic Surveys". 1981 Series:

Detailed annual surveys of trends and pros¬
pects for each OECD country.
BELGIUM-LUXEMBOURG (March 1981,

90 pages)
(10 81 29 11 ISBN 92 64 12165 X

TURKEY (March 1981, 78 pages)
110 81 27 11 ISBN 92 64 12194 3

NORWAY (March 1981, 74 pages)
110 8122 11 ISBN 92 64 12164 1

Each survey
F14.00 £1.60 US$3.50 DM7.00 Can$4.20

ISSN 0376 6438 Subscription
F240.00 £26.60 USS60.00 DM120.00 Can$72.00

FINANCIAL AND FISCAL AFFAIRS

MODEL CONVENTION FOR MUTUAL ADMIN¬

ISTRATIVE ASSISTANCE IN THE RECOVERY

OF TAX CLAIMS (April 1981)
123 8101 11 ISBN 92 64 121919 66 pages
F30.00 £3.00 US$7.50 DM15.00 Can$9.00

ANNUAL REPORTS ON COMPETITION POLICY

IN OECD MEMBER COUNTRIES, 1980/2

(April 1981) "Document" Series

Describes recent competition policy develop¬
ments, new enactments and the enforcement

of existing competition legislation in Australia,
Canada, Germany, Japan, Norway, Sweden,
Switzerland, the United Kingdom and the Euro¬
pean Communities.
124 81 02 11 ISBN 92 64 12 156 0 120 pages
F38.00 £3.80 US$9 50 DM19.00 Can$ 11.40

ANNUAL REPORTS ON CONSUMER POLICY IN

OECD MEMBER COUNTRIES, 1980

(March 1980) "Document" Series

124 81 01 11 ISBN 92 64 12148 200 pages
F54.00 £5.40 US$13.50 DM27.00 Can$16.20

FINANCIAL MARKET TRENDS No. 18. Special
Features: Relationships between Comecon
Countries and Western Financial Markets

(March 1981)
127 81 01 1) Each issue

F30.00 £3.30 US$7.50 DM15.00 Can$9.00

ISSN 0378 65 IX Subscription (3 issues yearly!
F80,00 £8.00 US$20.00 DM40.00 Can$24.00

ENERGY

ENERGY CONSERVATION. The Role of

Demand Management in the 1980's
(April 1981)

Gives an analysis of past development and
prospects for Energy Demand Management
policies. Shows that the effective management
of energy demand is essential to maintain

balance in the world oil market as it is expected
to develop through the 1980's. It also notes

that considerable progress has already been
made in the field of energy conservation but
that the development of policies to promote
substitution of other energy sources for oil is
just beginning.
161 81 01 II ISBN 92 64 12190 0 70 pages
F24.00 £2.40 US$6.00 DM12.00 Can$7.20

CUTTING TECHNIQUES AS RELATED TO

DECOMMISSIONING OF NUCLEAR FACILI¬

TIES. Report by an NEA Group of Experts
(March 1981) "Document" Series.

The disassembly of metal components and

demolition of concrete during decommissioning
of nuclear plants requires special methods due

to radiation fields present. This report reviews
cutting techniques available to dismantle
nuclear facilities after their useful lives have

been completed.
166 81 06 11 ISBN 92 64 12169 2 56 pages
F30.00 £3.00 US$7.50 DM15.00 Can$9.00

ENVIRONMENT

ENVIRONMENTAL POLICIES IN NEW

ZEALAND (April 1981)
197 81 02 11 ISBN 92 64 12161 7 80 pages
F30.00 £3.00 US$7.50 DM15.00 Can$9.00

EMISSION CONTROL COSTS IN THE TEXTILE

INDUSTRY (March 1981) "Document" Series
(97 80 08 il ISBN 92 64 12134 X 180 pages
F42.00 £4.20 US$10.50 DM21.00 Can$12.60

THE COSTS AND BENEFITS OF SULPHUR

OXIDE CONTROL. A Methodological Study
(March 1981)

(97 8101 II ISBN 92 64 12151 X 166 pages
F48.00 £4.80 US$12.00 DM24.00 Can$ 14.40

"OECD Urban Management Studies":
No. 4 - MEASURING LOCAL GOVERNMENT

EXPENDITURE NEEDS: The Copenhagen Work¬
shop (April 1981)
(42 80 02 11 ISBN 92 64 12133 1 356 pages
F76.00 £7.60 US$19.00 DM38.00 Can$22.80

AGRICULTURE

AGRICULTURAL ADVISORY SERVICES IN

OECD MEMBER COUNTRIES (March 1981)
"Document" Series

(51 81 01 11 ISBN 92 64 12126 9 242 pages
F96.00 £9.60 US$24.00 DM48.00 Can$28.80

"Agricultural Products and Markets":

ANIMAL FEEDING AND PRODUCTION: New

Technical and Economic Developments
(April 1981) "Document" Series

(51 81 03 11 ISBN 92 64 12167 6 2 16 pages
F50.00 £5.00 US$12.50 DM25.00 Can$15.00

FOOD MARGINS ANALYSIS: AIMS, METHODS

AND USES (April 1981) "Document" Series
(51 81 02 1) ISBN 92 64 12166 8 90 pages
F32.00 £3.20 US$8.00 DM16.00 Can$9.60

INDUSTRY

THE NON-FERROUS METALS INDUSTRY -

1979 (April 1981)
(71 81 30 31 ISBN 92 64 02176 0 40 pages, bilingual
F26.00 £2.60 US$6.50 DM13.00 Can$7.80

THE ENGINEERING INDUSTRIES IN OECD

MEMBER COUNTRIES, 1975-1978

(March 1981) ;'Document" Series
(71 81 40 31 ISBN 92 64 02175 2 96 pages, bilingual
F38.00 £3.80 US$9.50 DM19.00 Can$ 11.40

TRANSPORT

RESEARCH ON TRANSPORT ECONOMICS.

Six-monthly Information Bulletin. Vol. XIII -
No. 2 - Nov. 1980 (March 1981)
(74 80 02 31 450 pages, bilingual
ISSN 0304 3320. Annual subscription (May and November}
F180.00 £20.00 US$45.00 DM90.00 Can$54.00

"Road Research":

TRAFFIC CONTROL IN SATURATED CONDI¬

TIONS (March 1981)
(77 81 02 11 ISBN 92 64 12 154 4 88 pages
F36.00 £3.60 US$9.00 DM18.00 Can$10.80

SCIENCE AND EDUCATION

REVIEWS OF NATIONAL POLICIES FOR EDU¬

CATION: UNITED STATES. FEDERAL POLICIES

FOR EDUCATION FOR THE DISADVANTAGED

(February 1981)
(91 81 02 1) ISBN 92 64 12149 8 128 pages
F34.00 £3.40 US$8.50 DM17.00 Can$ 10.20

REVIEWS OF NATIONAL POLICIES FOR EDU¬

CATION: EDUCATIONAL REFORMS IN

SWEDEN (March 1981)

(91 81 03 II ISBN 92 64 12150 1 1 10 pages
F32.00 £3.20 US$8.00 DM16.00 Can$9.60

EDUCATIONAL POLICY AND PLANNING.

COMPENSATORY EDUCATION PRO¬

GRAMMES IN THE UNITED STATES

(March 1981) "Document" Series

(91 81 01 1) ISBN 92 64 12 144 7 254 pages (+80 pages in
French)

F68.00 £6.80 US$17.00 DM34.00 Can$20.40

SOCIAL SCIENCES POLICY: FINLAND

(March 1981) "Document" Series
(92 81 01 11 ISBN 92 64 12152 8 216 pages
F40.00 £4.00 US$10.00 DM20.00 Can$12.00

THE FUTURE OF UNIVERSITY RESEARCH

(March 1981)

(92 81 03 11 ISBN 92 64 12160 9 80 pages
F30.00 £3.00 US$7 50 DM15.00 Can$9.00

STATISTIC

ENERGY STATISTICS, 1975/1979

(April 1981)
(61 81 02 3) ISBN 92 64 02177 9 296 pages, bilingual
F80.00 £8.00 US$20.00 DM40.00 Can$24.00

QUARTERLY OIL STATISTICS No. 3/1980

(March 1981)
(60 80 03 31 304 pages, bilingual
Each issue

F60.00 £6.70 US$15.00 DM30.00 Can$ 18.00

ISSN 0378 6536 Subscription
F200.00 £22.00 US$50.00 DM 100.00 Can$60.00

INDICATORS OF INDUSTRIAL ACTIVITY,

1981/1 (March 1981)
(37 81013) 120 pages, bilingual
Each issue

F28.00 £3.10 US$7.00 DM14.00 Can$8.40

(37 00 00 3) Subscription (quarterly)
F100.00 £11.00 US$25.00 DM50.00 Can$30.00

MIGRATION IN WEST AFRICA. DEMO¬

GRAPHIC ASPECTS, by K.C. Zachariah and

Julien Condé. A joint World Bank-OECD
study published for the World Bank by
Oxford University Press. (Published Fe¬
bruary 1981).

I Hard back: US$16.95 £9.50
I Paper back:US$6.95 £3.95

Orders should be addressed directly to Oxford University Press,
Press Road, Neasden, LONDON NW10 ODD.

DEMOGRAPHIC ASPECTS OF MIGRATION

IN WEST AFRICA. Vol. I: The English-

Speaking Countries (Ghana, Sierra Leone,
Liberia, the Gambia), World Bank Staff

Working Paper No. 414; Vol. 2: The French-

Speaking Countries (the Invory Coast, Upper
Volta, Senegal, Togo), World Bank Staff
Working Paper No. 415, by K.C. Zachariah,
Julien Condé, N.K. Nair. (Published February

; 1981).
These two volumes may be obtained free of charge from: The
WorldBank, 1010 H Street, N.W., WASHINGTON, DC 20433,

USA.

Co-published by OECD and Westview Press:
Rural Education in Urbanized Nations.

Issues and Innovations, edited by Jona¬

than P. Sher. Organisation for Economic Co¬
operation and Development.

ISBN 0-89158-964-3. January 1981, ca.
425 pages - US$27.50

Obtainable from: Westview Press, 5500

Central Avenue, Boulder, Col. 80301.
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