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OECD Recommends Procedures

for Assessing Chemicals
by Mariatta Idman, OECD Environment Directorate (1)

Anumber of incidents involving
chemicals over the last few years
have led OECD governments to

strengthen their regulatory powers. On
the one hand they are extending their
authority from specific products to the
entire range of chemicals, and on the
other they are enlarging the scope of
their concern from protection of human
health to include the natural environ¬

ment as well. New laws have been passed
since 1970, and others are in process.
Although they have different emphases,
all provide for systematic study and as¬
sessment of chemicals prior to their
large-scale manufacture and use to de¬
termine their potential hazard to man
and to the environment. Now the prob¬
lem is how to implement these laws.

The moment is a crucial one, for if

countries adopt different implementa¬
tion procedures, resources may be
wasted and non-tariff trade barriers may
be created. Thus the OECD Recommen¬

dation is intended to provide countries
with a common approach to the prob¬
lem.

The Constraints

Advance assessment is not new in it¬

self. It has been carried out in most in¬

dustrialised countries for some time but

mainly on chemicals intended to act on

biological systems medicines and pest¬
icides, for example. Experience with
these products has shown how complex
and costly the process may be in practice.
The difficulties are bound to be com¬

pounded as coverage is extended.

No chemical can be categorically clas¬
sified as safe: hazard is a question of
quantity, as has been known since an¬
cient times. Every chemical is potentially
harmful, but most of them also fulfill

some important function and could be
used without danger if correctly em¬
ployed, handled with care and disposed
of properly. Fulfilling these require¬
ments is of course difficult and requires
careful surveillance, a sense of responsi¬
bility and sophisticated systems for the
collection and disposal of waste;
whether or not they can be met must

Having recommended to
Member countries that before

a chemical is manufactured or

put on sale it be subjected to
assessment for potential
hazards to man and the

environment, OECD's Council
has now recommended a

procedure for carrying out this
difficult task. The following

article gives the background of
this recommendation and

discusses its implications for
Member countries.

enter into the determination of a chemi¬

cal's acceptability for use.

Such a determination also requires
many years of work. The costs are high
and the unknowns disconcerting. Since
conclusions as to the acceptability of the
chemical on the grounds of human and
environmental safety must be based
mainly on experiments with laboratory
animals, those responsible for making
the decisions can hardly be expected to
do more than pass a considered judge¬
ment. Numerous laboratories and a large
and highly qualified staff are moreover
required: the number of toxicologists,
pathologists and other scientists capable
of doing such work is very limited and is
likely to remain so since these experts are
not simply products of academic training
but of years of practice and experience as
well.

Another constraint is the importance
of the chemical industry as an economic
force which employs substantial num¬
bers of people and looms large in the
trade relations of OECD countries, both
with each other and with the rest of the

world. Stringent assessment require¬
ments, particularly if they differ from
country to country, could affect trading
patterns and thus cause economic dislo¬
cations.

Five Guidelines

in One Recommendation

In view of all these constraints how

does one go about assessing the poten¬
tial hazards of all chemicals manufac¬

tured? This is the problem to which a
group of government officials responsi¬
ble for controlling the manufacture and
use of chemicals in Member countries

has been directing its attention over the
last few years, under the aegis of OECD's
Environment Committee. The objective
is to strike a balance between the need to

protect people and their environment
and the need to maintain an economic¬

ally viable chemical industry. A second
objective is to encourage the efficient
use of scarce resources laboratories,
experts, knowledge and experience. This
necessitates close cooperation between
the authorities who require the informa¬
tion and industry which must provide it.

In the first instance the Chemicals

Group focussed on identifying what data
would be most valuable to those who

carry out the assessment. Secondly, the
group compared the laws of different
countries and the experience acquired in
those which have already attempted
systematic assessment of chemicals. This

work allowed the group to develop an
assessment scheme which is technically
and economically feasible and applicable
to all countries.

It is this scheme, in the form of five

guidelines, which is set forth in the Re¬

commendation just adopted by OECD's
Council. The basic approach is to deter¬
mine under what conditions a chemical

substance may be used rather than at¬
tempt to answer all conceivable ques¬
tions about the impact of the substance.

The first of the guidelines spells out
what kind of chemicals should

routinely be subjected to systematic as¬
sessment. In an effort to keep such
chemicals to a manageable number the
guideline suggests concentration on
substances in the sense of chemical en¬

tities as opposed to the products in
which they are used. Whilenew chemical
substances should be systematically as¬
sessed before being put on the market,
existing chemicals must, because they

(1) The author is responsible for the Envi¬
ronment Committee's Chemicals Group.
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Chemical Assessment: A Phased Approach
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are so numerous, be dealt with by selec¬
tive investigation. How to determine the
priorities for such examination is another
problem to which the group is currently
addressing itself.

, The second guideline outlines the
.Z step-by-step procedure to be fol¬
lowed. In the first step, data on the physi¬
cal and chemical properties of the sub¬
stance will be examined to give an indi¬
cation of its likely behaviour. Tests for
acute toxicity to human beings will be
carried out and, if available, quickly con¬
ducted experiments which indicate the
likelihood of long-term hazards should
also be performed. If this information
gives any indication at all that there is a
human health hazard, long-term testing
programmes must be carried out to
clarify what those effects might be. These
must be designed for each individual
substance, as data will be sought on the
specific effects related to each possible
use to which the substance will be put.

In order to determine whether or not

there is a need for environmental as¬

sessment, estimates must be made of the

likely quantities of the chemical sub¬
stance to be produced, the rate at which
it will be used, the number of people
who will use it, where they will use it and
for what purpose.

If it seems probable that the substance
will be widely diffused into the natural
environment, the second step of the as¬
sessment must be undertaken. At this

stage the substance must be examined

for toxicity to the animal species with
which it is most likely to come into con¬

tact. A judgement must also be made
whether or not it is likely to persist in the
environment and accumulate in living

organisms. If indications are found that
the substance could be hazardous in the

environment, it must either be aban¬

doned or subjected to much more inten¬
sive studies.

3
The third guideline deals with the
administrative requirements of this

kind of systematic assessment. The legal
responsibility for generating the infor¬
mation required and for drawing the
conclusions rests with industry. The au¬
thorities responsible for enforcing the
law will ascertain whether the prescribed
proceedings have been followed and will
verify the results in one of two ways : they
may request that the firm regularly sub¬
mit all the necessary information used in
the initial assessment of each new

chemical substance or they may opt for a
simpler procedure. Under the latter,
firms would be requested to provide only
the information necessary to identify the
substance and the uses to which it will be

put so that the authorities may pick out
those substances on which they wish to
have all available information.

. The fourth guideline establishes the
T1 principle that, wherever it goes, the
substance must be accompanied by cer¬
tain information the uses to which the

substance can be put, for example, and
any precautionery measures to be taken. Conclusions as to the acceptability of a chemical fo



It is the original manufacturer of the sub¬
stance who is responsible for determin¬
ing whether or not there is a hazard and
what are the conditions for safe use of his

chemical, but if other industries wish to
make use of the substance for a different

purpose, it is they who must be be re¬
sponsible for determining the hazards
involved in such use.

_ The fifth guideline deals with fol-
J low-up activities to check for effects
which may not have been found in the
assessment itself. Since present know¬

ledge and techniques are farfrom perfect
and many gaps exist particularly as to
long-term cause and effect mistakes
are bound to be made. Surveillance and

review have therefore been included in

OECD's Recommendation but, since

such activities are very costly, it has been
agreed that they should be instituted
selectively. The factory manufacturing or
using chemical substances is the main
point of immediate impact and hence
the first place for surveillance.
Epidemiological records of workers

should be kept and if possible standar¬
dized so that the similarity of problems
encountered at different work-sites may
be recognised and identification of the
cause accelerated.

The Future

This Recommendation is an important
step towards improving the exchange of
data on chemicals between nations be¬

cause all governments will request the
same type of information from industry
whether domestic or foreign. But other
problems remain such as the acceptabil¬
ity of the data exchanged : the authorities
of all countries would be more willing to
accept data obtained through test
methods which have been officially re¬
cognised than through methods which
have not. But so far such schemes for

international recognition of environ¬
mental test methods have not yet been
developed. OECD's Chemicals Group is
now seeking a solution to these prob¬
lems. Work is also being planned that will
focus on how to determine the ability of

human beings and the environment must be based mainly on experiments with laboratory animals.

laboratories to perform the necessary
tests.

However much may be achieved by
cooperation in these matters, there will
always be conflicts over the interpreta¬
tion of the data : assessment is a matter of

judgment and opinion, and conditions
differ between countries. In order to re¬

duce such differences, the Chemicals

Group has also established a mechanism
to provide closer cooperation between
countries in the regulatory field. This
mechanism was agreed upon last June
following a special meeting of the
Chemicals Group held to exchange views
on the implementation by the United
States of its Toxic Substances Control Act

which came into force at the beginning of
this year. The United States authorities
are moving ahead rapidly with com¬
prehensive plans for the assessment and
control of chemicals which cannot but

have far-reaching effects on her major
trading partners the other Member
countries of the OECD. During the ex¬
change the other countries were in¬
formed of these plans, commented upon
them and made suggestions for change.
It became evident that an improved flow
of information is urgently needed to en¬
sure that the combined knowledge and
experience of all countries are brought to
bear on national assessment efforts.

The agreed mechanism is a system of
national "contact points" named by each
country The "contact points" will ensure
that information on regulatory actions in
their country is immediately passed on to
their counterparts in all others who will
in turn circulate the information to all

interested parties within the country and
centralize comments if requested to do
so. Should difficulties arise, a consulta¬

tion may be convened under the Con¬
sultation Procedure which has been es¬

tablished by OECD's Council. If consul¬
tations are held by a limited number of
countries, in a national capital for exam¬
ple, they will be expected to report the
results to the Chemicals Group.

This mechanism should serve two

major functions. The first is to ensure
that experience gained in one country is
available to others faced with similar

problems or contemplating similar ac¬
tion. The second is to make understand¬

ings among a few countries known to all.
In this way, knowledge can be shared
and conflict averted before it becomes

acute.

It is important that the benefits derived
from this scheme be accessible to coun¬

tries outside the OECD area. This can be

done through existing channels of com¬
munication between OECD and other

international organisations.



STEPS TOWARDS CONTROLLING

The results of a five-year OECD programme to measure the movement of sulphur pollutants
across Europe have recently become available. It was carried out by eleven Member countries

(Austria, Belgium, Denmark, Finland, France, Germany, the Netherlands, Norway, Sweden,
Switzerland and the United Kingdom), using 70 ground-stations and numerous airplane

sampling flights. The results should be of value for national as well as international programmes
to control sulphur air pollution (1). Some of the conclusions and the follow-up envisaged are

outlined in the following article.

Sulphur air pollution at high concentration can affect the
health of human beings; in some cases it is believed to
give rise to bronchitis and other respiratory diseases

which may shorten the life span of individuals exposed to these
pollutants. At lower concentrations, those mainly dealt with by
the study, sulphur in the air leads to acid rain and snow, which
have, among other effects, caused the destruction of fish, espe¬
cially in Norway and Sweden and possibly in Scotland. As to the
effects on forests or crops, none have yet been proven.

The observations made during the course of the project con¬
firm that sulphur compounds are transported in the lowest two
kilometres of the atmosphere and that pollutants such as sul¬
phur oxides, produced in industry and in households by the
combustion of oil and coal, travel hundreds or even thousands

of kilometres across Europe to be deposited in large quantities
in countries far from where they originated. As might be ex¬
pected, annual mean concentrations of sulphur compounds in
the air and in precipitation are generally at a maximum close to
the major emission sources (the Ruhr and central England) and
decline progressively with increasing distance from them. Cer¬
tain localised areas, however, such as southwest Scandinavia

and Switzerland, have much highertotal deposition figures than
their distance from the major emission sources would suggest.
Although their mean annual concentrations of sulphur com¬
pounds (about 20 u.g/m3) are not large compared with levels in
urban and industrialised areas (up to 200 ixg/m3), they are about
ten times the average concentration levels experienced in other
remote areas and might be sufficient to upset a delicate ecologi¬
cal balance. In these areas a significant proportion of the total
annual deposition can occur during a relatively short period of
time; such events are termed "episodes". Parts of Finland, Nor¬
way, Scotland, Sweden and Switzerland have been shown to be
highly episodic in 1974 meaning that their chances of receiv¬
ing large amounts of pollution during short periods of time are
much higher than for other areas.

The calculations made during the project indicate that some
30 per cent of the sulphur emitted in a region is deposited
there through the effect of rainfall, while 50 per cent is dry
deposited. The balance, about 20 per cent, leaves the region
and may be transported to other continents. Moreover, there is
a "background" pollution level in European precipitation cor¬
responding to about 1 mg of sulphate per litre which comes
from other regions and perhaps in part from North America.
This "background" concentration is to be compared with typical
concentrations for sulphate in precipitations which range from
5 mg per litre at rural sites close to major source areas to less
than 1 mg per litre in the far north of Scandinavia.

The study analyses the annual distribution of sulphur pollut-

The Ruhr (above)

and central Eng¬
land are the main

sources of emis¬

sion of sulphur
compounds.

South-West Scan¬

dinavia (right) and
Switzerland have

much higher total
deposition figures
than their distance

from the major
emission centres

would suggest. >.,, ..' " :'., "' ' -ï",, S. ;

ants deposited and shows that for 1974, the year in which de¬
position data were collected, sulphur originating outside the
borders of individual countries accounted for between one and

two thirds of total deposits (see table).

(1) Co-operative Technical Programme to Measure the Long Range
Transport of Air Pollutants, sponsored by the OECD Environment
Committee between 1972 and 1976. For technical aspects of the prog¬
ramme see OECD Observer N° 70, June 1974.



THE 'EXPORT'' OF AIR POLLUTION

SULPHUR EMISSIONS "T

IN EUROPE

Estimated annual emissions

of sulphur in thousand
metric tons. Grid elements

are 127 km square at 60° N.
1973 data.

(sulphur dioxide emissions
are double those of

sulphur)

'

**.

\ n

\
*

V\

\'
\
\ *

i
7 J

i
1

.
'" \ j

I """ \

p
Ss V<* _.

""**
\

J j \

^

/j / .

Jr \ »°
H9I

,,

.*

\ : ,.;.

H

/ i jf^\

' ."**
,,.(

.*"*

'"%.

t l|
'"

\

\ «

' .V"
-. * c

/
#.

s~+ t \
*

#« ,»* C
/ 'v_	>

N__

V \
\--N*.

^s.
-*-

<^*^
i

*, /
_-« krf-T- "W"

v
\

" ÏV
S* NJf <

*t

ç^ /V
^

r C -J

\>
.-

w^

<i>

C>

V

)/

0-49 50-99 100-249 250-499



IMPORTS AND EXPORTS OF SULPHUR EMISSIONS (1) IN 1974

(Dry plus wet; 103 tons of sulphur)
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Austria 60 6 0 40 1 0 20 2 o 0 5 20 20 20 30 7 20 30 300 221

Belgium 0 100 0 20 0 10 5 0 0 0 30 I 4 0 0 1 10 200 499

Denmark D 1 60 h 0 1 1 0 2 0 10 1 A 0 2 2 10 100 312

Federal Republic
of Germany

Q,

8 60 7 700 0 11)0 40 o 2 100 20 ao 10 10 90 1 250 1 964

Finland 0 2 8 10 | too 4 2 2 30 1) 10 7 30 0 20 80 70 400 274

France 2 40 1 50 0 600 10 0 0 0 100 5 20 30 2 30 150 1 000 1 616

The Netherlands 0 10 1 10 0 10 60 1) 0 0 0 1 4 0 1 0 10 150 391

Norway 0 4 8 II) 1 '1 4 !0 9 o 60 10 0 5 4 100 250 91

Sweden 0 30 ill 10 10 6 (. 100 o 40 8 so 0 20 il) 100 500 415

Switzerland 1 0 0 20 1 0 0 30 10 2 T 6 1 2 20 100 76

United Kingdom 0 8 2 10 0 20 4 0 0 0 800 2 9 0 2 1 100 1 000 2 883 (3)

I
Czechoslovakia,

c German Democratic

0 c S Republic, Italy, 60 60 BO 4(H) 40 200 40 <) so 10 600 900 1 300 900 1 000 4 500 1 000 11 000

Poland and other

t/1 areas

Total Emitted

to above 100 MM 200 1 )()() 150 1 000 200 40 200 60 1 800 1 000 1 500 1 000 1 100 4 600 1 900 17 000

areas

ft) Numbers are rounded to the nearest significant figure for individual countries, and accurate to within about ± 50 %. The totals have been rounded separately except for
last column to right.

(2) 1973 data from OECD Emissions Survey (3) Includes 80 x 701 tons of sulphur from Ireland.

Source : Tables 9.4 and 2.3 in OECD's report "Long Range Transport of Air Pollutants" available from OECD's Environment Directorate.

The Need for International Cooperation

The table shows the complexity of the pattern of imports and
exports of sulphur pollutants. Thus the conclusion of the study
is that policies for control of sulphur pollutants over the entire
surface of a given country cannot be successfully implemented
by that country independent of the actions of the rest of the
European countries on the continent and cooperation among
European countries is a necessity.

This was a fact recognised by OECD's Council in 1976 when it
recommended that Member countries:

participate in an international examination of control
strategies designed to reduce emissions of sulphur compounds
to acceptable levels in view of their effects on man and the
environment

accept the view that the effects of long-range transport of
pollutants should be taken into account by Member countries
so that activities within their jurisdiction or control do not cause
damage to the environment of other countries.

The recently completed technical measurement programme
was the first step in a study of international control strategies
to solve the problems caused by emission of sulphur compounds
and their transmission over long distances. The final objective
of this study which will probably be finished by the end of
1978 is to evaluate the environmental, economic and political
implications of the various strategies that have been proposed.

Increasing amounts of basic data for this study are becoming
available. Aside from the technical programme and reports on
effects from acid rain, the 1976 OECD report on Clean Fuel
Supply indicates possible sulphur emissions for 1985 and pro¬
vides details as to which techniques for SO2 reduction may be
available, their costs and levels of contribution.

The 1977 stage of the control strategy project will focus on
how economic damage cost theory and transfrontier pollution
principles can be applied to the long-range transport of air
pollutants. One of the problems that arise in this connection is

how to weigh the costs and benefits of preventing episodic
pollution,for such anti-pollution measures may be very expen¬
sive even though the pollution occurs at very rare intervals.
Another is that the costs may differ from country to country: the
acidic soil of Scandinavia may for example be more affected by
acid rain than other countries with a more neutral soil. And

countries may evaluate the damage differently-. some are more
sanguine then others about the dangers of upsetting the
ecological balance for example.

Before the end of the year an analysis will also be made of the
existing information base so as to determine what are the gaps
which might interfere with the development of a comprehen¬
sive policy.

Examples of questions arising from the technical measure¬
ment programme are:

Should control strategies concentrate on fuel combustion and
ignore other sources of pollution? If not, what other sources
should be considered?

What measures need to betaken to achieve simultaneously an

acceptable ambient air quality and a reduction of the long-range
transport of SO2?

Is there scope for intermittent control strategies based on
precipitation predictions in certain localities or on "episode"
prediction ?

Given the feasibility of using control strategies based on low
sulphur fuels or precombustion cleaning, how are these
strategies linked to overall energy policies?

The recommendations on control strategy will probably in¬
clude precombustion and postcombustion controls, measures
to alleviate damage and combinations of the three. The ap¬
proach to the problem is one of Europe-wide management of
sulphur emission policies as opposed to the bilateral agree¬
ments between individual countries which have been the rule

so far. However, there are substantial differences among Euro¬
pean countries in the priority given to this problem and hence it
is important that any negotiation of common policies be based
on a solid factual background.
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THE EKOFISK ACCIDENT

Its Environmental and Political

Implications
by Bengt Wallenberg, Head of OECD's Energy

and Environment Division (1)

Offshore oil is being exploited in in¬

creasingly hostile environ¬

ments deeper water, rougher
weather, farther from land and this trend

implies the use of new technology with its
attendant problems. The lessons learned

in the North Sea, which is the technological

front runner, will probably have repercus¬
sions in other areas in Canada, the United

States and the Arctic where similar condi¬

tions are encoutered.

Production in the North Sea, to which the

Ekofisk field is a major contributor (see
map), has been steadily increasing since

the first oil was produced there in 1 971 and

is projected to roughly quadruple by 1985

accounting for a substantial part of the
energy supply in that year when Europe is
expected to have net imports of almost

1 5 million barrels per day. As a result of

North Sea production, the United Kingdom
is expected to be self-sufficient in oil by

1980 an important element in security of
supplies for OECD countries. North Sea
production will also help the balance-of
payments situation especially for the Uni¬

ted Kingdom whose oil deficit in 1974 was
£ 3.4 billion.

In Norway more than 20,000 people are

now employed in the oil industry, which is
more than the total number of active

fishermen. Oil operations have also affor¬
ded Norwegian industry greater opportuni¬
ties for developing technology and organi¬
sational and marketing techniques than

any other single activity. But at the same

time oil operations involve enormous costs.
Annual investment in the North Sea is al¬

most as great as investment in all the rest of
Norwegian industry put together. And the
Norwegian Government is extremely sen¬
sitive to the environmental and other less

tangible costs involved in exploiting off¬
shore oil.

What Happened at Ekofisk?
Late on 22nd April, an uncontrolled

blow-out took place on the Bravo Platform

in the Norwegian Ekofisk field. The acci¬
dent happened in the course of a mainte¬

nance programme, the most critical phase

of which is the period between the removal
of production valves and the installation of

safety valves. It was during this phase that
the accident took place. The blow-out be¬

gan with the discharge of mud from the
well. Immediately it became obvious that

no valves were in place to stem the leakage
of the mud or the oil which followed. An

attempt to stop the flow was unsuccessful.

By this time, the velocity of the discharge

(1) Investigations into the environmental impact
ofoffshore oil and gas operations are part of the
energy and environment programme of
OECD's Environment Committee.



A. The Role of Offshore Operations in Oil Pollution
Although the Ekofisk spill is significant in terms of offshore operations, accidental and chronic spills
from offshore exploration and exploitation still represent only a minor source of hydrocarbon flows
into the ocean. The main source of oil pollution at sea is river run-off and transportation mainly
tankers. These sources require a major allocation of effort and resources to improve the marine
environment. Tankers should be the first target of environmental studies. The work of the OECD ad
hoc Working Party on Measures Concerning Oil Carriers (see page 26) will contribute to this
objective.

Sources of Petroleum Hydrocarbons Introduced into the Oceans

OFFSHORE PRODUCTION

TRANSPORTATION

COASTAL REFINERIES-

COASTAL MUNICIPAL WASTES -

URBAN RUNOFF -

- LOT (load on top) tankers

J> Tank washing
- Non-LOT tankers

- Dry docking
-~ Terminal operations

- Bilges, bunkering
- Tanker accidents

I - Nontanker accidents

-ATMOSPHERIC RAINOUT

COASTAL, NONREF1NING,
"INDUSTRIAL WASTES

-RIVER RUNOFF

Subtotal

5,513,000 tons

NATURAL SEEPS -
Annual Total

6,113,000 tons

Source: Petroleum in the Marine Environment, U.S. National Academy of Sciences, 1975.

was so high that it was impossible to conti¬
nue work on the platform and, after closing
the remaining 1 4 wells, the 1 1 2 men on the
rig were successfully evacuated. Shortly
after, the fire-fighting vessel "Seaway Fal¬
con" which is stationed in the Ekofisk area,

was sent to the platform and began to
douse it with water so as to reduce the

danger of fire.

There followed an intense effort to cap

the well, dramatically described in the
world media. All production in the Ekofisk
area was stopped for more than 50 hours
until it became clear that the stream of oil

and gas from the disaster no longer repre¬
sented a threat to use of the field. The

blow-out was finally stopped in the morning
of 30th April, although production from the
Bravo platform was only started up again
on 18th July. The technical enquiry into
what happened in detail and why is still
going on.

The Oil Slick: Clean-up
and Consequences

Between 1 5,000 and 21 ,000 tons of oil

escaped, according to preliminary estima¬
tes in June. Of this amount, 50 per cent is
assumed to have evaporated while only
800-1,000 tons of the remaining oil has
been recovered with mechanical equip¬
ment. The limited success of mechanical

clean-up was mainly due to the inability of

existing equipment to function effectively in
rough seas. In order to minimise the risk of
fire, 55 tons of chemical dispersants were
used around the installations, enough to
break down 1 ,100 tons of oil.

The remaining oil spread out gradually,
forming a brownish slick of emulsified oil
and water 1 -1 0 millimeters thick with a thin

film approximately a thousandth of a milli¬
meter thick at the perimeter; the whole co¬
vering an area of about 6,000 square kilo¬
meters at the maximum.

Due to current and wind conditions, the

slick, continuously watched by many go¬
vernments, stayed in the central region of
the North Sea, mostly to the north and east
of Ekofisk without breaking up or heading
for the coast. In fact the slick does not seem

to have come closer to the shore of any
North Sea state than some 70 nautical mi¬

les. As of June there were only small rem¬

nants of the oil spill, forming widely disper¬
sed tar balls with a diameter of 2-3 milli¬

meters. These continue to move slowly
about in the centre of the North Sea, but are

considered unlikely to harm the coasts of

any North Sea state.

Scientists have conducted preliminary

investigations of possible damage to ma¬
rine life and have provisionally concluded
that there has been no significant short-
term damage, possibly because of the
rather low level of biological activity in that
part of the sea at that time of year. A very

limited number of sea birds have been

harmed and, in a small area east of the

platform, dead fish spawn and plankton
have been found. Judging from the scien¬
tists' evaluation, it seems unlikely that there

will be significant long-term effects. How¬
ever, research is continuing into the possi¬

ble impact on the spawning of mackerel
and other species.

The Costs

It has not yet been established what the
total cost of dealing with the oil spill will be,
but the oil company responsible has indi¬
cated that it may amount to some $5-
$10 million. In addition, the company

stands to bear the cost of stopping the

blow-out and the loss resulting from the

shutdown of production.

The value of the oil spilled is estimated at
about $2 million and the loss of production

at something over $75 million, which in
turn means a loss to the government of
$55 million in taxes and duties for 1977.

Neither income nor taxes are permanently

lost; they are simply deferred to a later
date.

Reinforcing
the Bonn Agreement

In 1 969 all the governments bordering on
the North Sea concluded an agreement

generally referred to as the Bonn Agree¬
ment to cooperate on the problem of oil
pollution in the North Sea. It provides for
the exchange of information on means of

1 . Proven reserves of oil and gas
in offshore regions as a per cent
of all proven reserves of these
energy sources.

Oil Gas

United States 28 16

Western Europe 100 36

Middle East 25 73

World Total 24 26

Source: Council for Environmental Quality
"OCS Oil and GasAn Environ¬

mental Assessment", April 1974.

2. Production of North Sea Oil

(million barrels a day)

United

Kingdom
Norway

1977 (April)
1980

1985

0.7

2.2

3.0

0.23

0.84

0.93

Source: OECD World Energy Outlook.
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dealing with oil accidents, the reporting and
assessment of oil slicks and mutual aid in

the event of accident.

Only hours after the Bravo accident, all
the North Sea states had been informed of

it in accordance with the provisions of this

agreement concerning cooperation on
emergency preparedness. They were kept

informed in daily meetings, and some voi¬
ced opinions concerning such matters as
the use of dispersants. As a follow-up to

these activities, a meeting was convened

at the invitation of the Norwegian Govern¬
ment in late June to consider what lessons

could be drawn from the blow-out. The Go¬

vernments of Belgium, Canada, Denmark,
Finland, France, Germany, Iceland, Ire¬
land, the Netherlands, Norway, Sweden,

The United Kingdom and the United States

were present as well as representatives of

the Economic Commission for Europe, the
EEC and OECD.

The participants agreed on the need for
more effective national emergency arran¬
gements in the North Sea area and, based

on these national arrangements, the need

to strengthen cooperative efforts to prevent

accidents and combat oil spills.

To this end, it was decided, regarding

(Above) : Dousing the Bravo
platform shortly after the
April 22 blow-out.

prevention of oil pollution from offshore
operations, to convene a meeting early in
1978 to assess the results of several stu¬

dies on the improvement and harmonisa¬

tion of safety requirements which had been
decided upon at a 1973 London confe¬

rence and to consider a follow-up and ap¬

propriate action to improve safety and pre¬
vent oil pollution from North Sea opera¬
tions.

As to oil spills, it was decided to advance

the next meeting under the Bonn Agree¬
ment to December 1977 and to discuss

inter alia:

further mutual assistance and joint
emergency arrangements for large areas
in the North Sea and in particular between
neighbouring states

encouraging North Sea offshore opera¬
tors to develop a joint organisation to com¬
bat oil spills which may result from their
operations

convening meetings of experts to eva¬
luate the efficiency of existing chemical and
mechanical means and their impact on the
environment

a coordinated research and development
effort to improve the various means of
combatting oil pollution

Self-contained skimmer

(below) deployed from an oil
recovery vessel. The pick-up
rate is up to 100 tons per
hour.

the organisation of a permanent secreta¬
riat in order to facilitate cooperation under
the Bonn Agreement.

There is a possibility that the accident will

slow down the exploration programme in
Norway, but it is not likely to change its
basic philosophy. Such a slow-down would
provide time to apply the lessons learned
from the accident and to initiate the neces¬

sary R&D programmes. In this connec¬
tion, it is interesting to note that the Danish
authorities are now taking extra precau¬
tions when gas is to be transported by pipe¬
line from Ekofisk to the Federal Republic of
Germany through Danish waters.

Problems in international cooperation
which have arisen for example whether
observer status should be given to in¬
terested countries so that they can follow
the operations, how to resolve customs

problems with dispersants, whether or not

naval vessels and personnel could be used
to help in cleaning up operations in foreign
waters can probably be solved as a result
of the activities which have now been in¬

itiated.

The Need for Improved
Knowledge

The Ekofisk accident did not provide any

single or definite answer to the problem of

how best to fight a major oil spill in the open
sea. There is as yet no consensus among
scientists on the environmental effects of

the various chemical dispersants so there
is clearly a need for R&D. The improved

mechanical recovery system which was

tested, designed for use in rough seas,

seems to have possibilities, but here too
more R & D is needed. In addition this

equipment must be available in sufficient

quantity and must be quickly transportable
to areas where it is needed.

The accident also exposed a need for the

controlling authorities to carry out a tho¬

rough survey of safety regulations and
control routines and to make sure that

companies with specialised knowledge in
the field are included in the operators'
contingency plans.

Concerning the environmental effects,
there is no doubt that the series of tanker

accidents off the coasts of the United Sta¬

tes, French and Spanish coasts and the
blow-out in the North Sea have reinforced

public concern and scientific interest in the

long-term effects of oil on marine and es-

tuarine ecosystems. Oil spills, whether
from production or shipping accidents, are
in general relatively localised episodic
events and are known to be capable of
having an immediate and catastrophic im¬
pact on recipient ecosystems. There have
been very few long-term follow-up assess¬
ments of areas impacted by oil spills, and
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the rates and levels of ecosystem recovery

are not generally known.

A Lesson At Little Cost

The accident in the North Sea served a

valuable lesson. The surrounding cir¬
cumstances were favourable: the damage
could have been much more severe and

the cost far higher had the accident taken
place in another part of the North Sea, in
different weather conditions or at another

time of year with greater risk of explosion,
fire and other complications. Thus it can be
considered a lesson learned at little cost.

As it is, emergency planning and opera¬
tion routines have been tested without

being subjected to excessive stress and
have functioned according to plan. Suffi¬
cient supplies of anti-oil-pollution chemi

cals

were on

hand. Full

scale testing of

newly designed mechan¬

ical equipment, not yet avail¬
able in large quantities, was suc¬

cessful. Finally the plan for cooperation
between the North Sea states functioned

smoothly, and offers of assistance in the
form of both personnel and material were
forthcoming.

The operating companies have the main
responsibility for safety, the prevention of
pollution and the maintenance of equip¬
ment for that purpose, but it has become
even clearer than in the past that the state
which controls oil activities on its conti¬

nental shelf has a responsibility for ensu¬

ring that the necessary measures are taken
to avoid accidents, and that the requisite

equipment and organisational plans for
dealing with oil spills are provided.

But there is a wider international re¬

sponsibility as well. In October 1976, the
OECD Council recommended that Mem¬

ber countries:

ensure that sufficient emergency arran¬

gements be made on a national or interna¬
tional basis, that the necessary authority

and responsibility be assigned in advance

Exploration and production of
oil and gas from offshore fields
has been going on for
100 years, the first oil under the
ocean floor having been disco¬
vered off the coast of California.

Since the 1 930's the main offshore

producing fields have been in the
Gulf of Mexico, off the Louisiana and
Texas coasts, in Venezuela's Lake
Maracaibo and in the Arabian Gulf.

The most recently opened fields are
off the coast of Nigeria, Indonesia,
Western Australia and in the North

Sea. All in all there are 330 platforms
operating throughout the world.

and that the necessary equipment

be readily available to deal with pos¬
sible oil spills and pipeline ruptures

ensure that best available construct-

operation techniques and safety
standards be applied to prevent oil spills
establish minimum training standards for

workers on offshore platforms and coope¬
rate with industry to provide the courses
and facilities which are necessary for the

training of these workers in order to prevent
accidents and thereby safeguard the en¬
vironment.

Before the Ekofisk accident, there was

little support for follow-up action to these
recommendations, and the general feeling

was that existing regional agreements for
international cooperation between coun¬
tries were adequate. It now appears that
the cooperation between the United King¬
dom and Norwegian operators was good
but perhaps insufficiently implemented.
The OECD Recommendation stressed the

need for checks on the operational validity

of these agreements. The accident itself
was a strong argument in favour of reinfor¬
ced cooperation and checks.

The Norwegian Government has rea¬
ched the conclusion that what happened
does not provide grounds for altering the
main lines of its oil policy: the exploitation of
Norwegian oil resources will continue at a
moderate tempo subject to strong social
control and direction. Efforts to enhance

safety and preparedness will continue.

It is important not to forget that the next
accident could be much more troublesome.

The potential for much more environmen¬
tally damaging and costly spills is there,
and it is necessary to be continually aware
of the risk.
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RADIOACTIVE WASTE...

THE PROBLEM AND

SOME POSSIBLE SOLUTIONS
by Jean-Pierre Olivier, OECD Nuclear Energy Agency (1)

Because it is so highly technical, the subject of nuclear safety (2) is a controversial one and has
given rise to heated public debate which has obvious political repercussions.

The debate focusses on the problem of radioactive waste disposal which is central
to the reservations about nuclear programmes to be found in most developed countries, despite
the fact that nuclear power is also regarded as essential for the supply of energy. The problems

involved in managing radioactive wastes and the techniques now used and in prospect
are analysed in a report of OECD's Nuclear Energy Agency entitled "Objectives, Concepts

and Strategies for the Management of Radioactive Waste Arising from Nuclear Power Programmes ".

The fission of uranium or plutonium nuclei in nuclear reactors

produces an extremely wide range of radioactive substan¬
ces, most of them unusable, which end up in the radioactive

wastes arising in the course of the "nuclear fuel cycle". The
radionuclides in the waste emit radiation having varying degrees of
penetration and persistence. It is this property of radioactivity with
its constant and unalterable rate of decay, determined by the
half-life of each radionuclide, which distinguishes radioactive from
other industrial wastes. This half-life ranges from milliohths of a
second to billions of years depending on the radionuclide.

The hazardousness of the radionuclides present in waste de¬

pends on several factors: the physical and chemical form in which
they are produced, the type of radiation emitted (particles with a
fairly low penetrating power such as alpha and beta rays, or highly
penetrating electromagnetic radiation such as gamma rays), the
half-life (which determines how long they will remain hazardous)
and, of course, the level of concentration of the radionuclide in the

waste. If it is known where and how the waste has been produced, it

is generally possible to have a good idea of its composition and the
corresponding radiological risks. The table on page 14 briefly sum¬
marises the types and quantities of solid or solidified radioactive

waste produced during the nuclear fuel cycle. The wastes listed in

section 4 of the table are produced only if the fuel is reprocessed. If
not, the spent fuel containing all the radioactive products is stored
pending a decision on its eventual disposition.

If the fuel is reprocessed, more than 99.9 per cent of the radioac¬
tivity is concentrated in what is called "high level" waste (see
section 4 of the table) which, after solidification, is relatively small in
volume: only a few cubic metres of high level waste correspond to
the annual electricity generation requirements of several hundred
thousand persons (see chart). This waste contains the radionucli¬
des produced by fission, chiefly beta-gamma emitters, for the most
part caesium-137 and strontium 90, each with half-lives of ap¬
proximately 30 years. Long-lived alpha emitters called transura¬
nium elements also occur, such as plutonium (approximately 99 to

99.5 per cent of the plutonium can be recovered for further use),
curium and americium. Some alpha emitters have extremely long
half-lives (24,000 years for plutonium 239) and therefore remain
hazardous for tens of thousands of years or even more. Owing to

its composition, high level waste, which must be continuously
cooled to remove the heat caused by radioactive decay, has the
highest short- and long-term radiotoxicity. High level waste emits
very strong radiation because of the beta-gamma emitting fission
products it contains and remains hazardous for long periods of time
because of the alpha emitters.

The other categories of solid waste present lower levels of risk
because their radionuclide content is less and they often contain
only short-lived nuclides.

Radioactive waste may also occur in liquid and gaseous form.
After decontamination treatment, which generally produces solid
waste, the purified solutions or gases usually have relatively low
levels of radioactivity. The volume of such effluents is often large
compared to solid waste, but this is not significant from the point of
view of risk since the radioactive contamination levels are so much
lower.

Radiation Risks and Preventive Measures

Radiation and radioactive materials have been in use for more

than fifty years now and, in spite of gaps in our knowledge, it has
been possible to accumulate enough information to evaluate the
nature and level of risks involved in exposure to radiation. This
extensive experience has also made it possible to develop protec¬
tion rules and concepts which are unprecedented in history. These
rules and concepts are derived from the Recommendations of the

International Commission on Radiological Protection (ICRP), a
body which, since its beginning in 1928, has enjoyed a solid repu¬
tation ; all advanced countries' rules are based on its recommenda¬

tions.

Since radiation risks and the methods for keeping them to ac¬
ceptable levels are well-known, what then are the problems invol¬
ved in the management of radioactive wastes? How can radiation
emitted by radioactive waste be rendered harmless both to man
and to the environment over tens or even hundreds of millenia?

(1) Radiation Protection and Waste Management Division.
(2) See OECD Observer N° 85!March 1977.
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1. Production of Radioactive Waste in the Nuclear Fuel Cycle

(Solid or solidified waste corresponding to the generation
of 1000 MWe per year in light water reactor)

Origin and Type
Volume

(after treatment
and conditioning)

Main Radionuclides Present Characteristics

1 Uranium mining
and milling

50,000 m3 Radon 222

Radium 226

Thorium 230

Very small amounts
of natural radionuclides

2 Fuel fabrication Negligible
(10-50 m3 in the
case of plutonium
fuel)

Uranium (plutonium isotopes in
the case of plutonium recycling
in light water reactors)

Low radionuclide concentration

3 Reactor 100-500 m3 Radioisotopes of the metals
contained in the construction

materials of the reactor (iron,
cobalt, nickel)
Tritium

Fission products

Radionuclide concentration

ranging from very low levels to
several curies per m3

4 Reprocessing:
a) high level
waste

b) cladding hulls

c) low and
medium

level beta-gamma

d) low and
medium

level

alpha-bearing
waste

3 m3

3 m3

10-100 m3

1-10 m3

Various beta-gamma emitters
(Strontium 90, Caesium-137,
etc.)
Plutonium and other alpha
emitters

Various beta-gamma emitters
and alpha emitters

Various beta-gamma emitters;
low alpha contamination

Mainly plutonium; low
beta-gamma contamination

Initial nuclide concentration

may be as high as several
million curies per m3

Initial nuclide concentration

may be as high as several
hundred thousand curies per m3
Initial nuclide concentration

may be as high as several
curies per m3
Initial nuclide concentration

may be as high as several
curies per m3

The basic assumption, accepted by the ICRP. is that man is the
living being most sensitive to radiation and that, if he is adequately
protected, so will the other organisms living in the same environ¬
ment. If it should become necessary to take specific measures to

protect the environment, these will not need to be more restrictive
than those required to protect human beings.

Two Possible Approaches

In radioactive waste management, two different approaches
may be adopted, based on what at first glance seem to be contra¬
dictory principles:

diluting and dispersing slightly contaminated effluents into the
environment on a premise which has always been adopted,
consciously or unconsciously, in the past reducing the concen¬
tration of radioactivity to acceptable or even completely harmless
levels:

isolating and containing waste which, if discharged into the envi¬
ronment, would lead to harmful and hence unacceptable levels of

contamination. This means isolation until the radiotoxicity of the

waste disappears; the time this takes depends on its rate of ra¬
dioactive decay and hence is predictable.

In fact, the two approaches are complementary and interrelated
and the borderline between them is undefined. According to ac¬

cepted radiation protection principles, exposure to radiation arising
from all waste management operations must be kept to the lowest
feasible level taking into account economic and social factors. It
might, for example, be preferable not to restrict waste discharge
into the environment below a certain minimum, since stricter limita¬

tion might lead to a disproportionate increase in risks associated
with containing the radioactivity, especially for those working in the
nuclear industry.

Dilution and Dispersal...

In practice, radioactive waste disposed of as liquid or gaseous
effluents is easy to disperse and dilute in the environment, leads to
only very slight exposure for the population and produces no da¬
mage. The same also applies to the dumping of low-level solid
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waste which, sooner or later, will be dispersed into the marine
environment when the containers deteriorate. In spite of the recon¬
centration of radioactivity by marine organisms and its accumula¬
tion due to repeated dumping, radioactive pollution is extremely
unlikely to occur in the conditions under which dumping is authori¬
sed (see page 1 9). The same can be said for disposal of gaseous
and liquid effluents since, with the development of increasingly
advanced decontamination methods (for example, high efficiency
filters and cooled charcoal retention systems), discharges can be
maintained at present levels or perhaps even reduced, despite the
scheduled acceleration of nuclear programmes.

... Or Isolation and Containment:

There are many different ways of containing radionuclides or
isolating them from the biosphere involving either storage or dispo¬
sal techniques.

By definition, storage is a provisional method, to be used with the
intention of recovering the stored waste at a later date, either for
subsequent processing and further storage or for final disposal.
Storage is an essential step in waste management: although it is a
provisional measure, the delay allows the radioactivity to decay
and thus facilitates subsequent measures of waste management.
Storage may prove to be the best means of isolating short-lived
radionuclides from the biosphere until they have decayed to harm¬
less levels. For all other types of waste, storage allows the waste to
be kept under safe conditions pending the development of suitable
disposal methods.

Whatever the techniques used, however, waste storage has one
major disadvantage: it requires constant monitoring and cannot
therefore be considered as an acceptable solution for long-lived
radioactive waste.

Disposal is the method whereby waste is emplaced or dumped

into a given environment with no intention of recovering it, the
conditions being such that radiological and other constraints and
risks imposed on future generations are no greater than those we
ourselves are willing to accept. Releasing effluents into the envi¬
ronment is a form of irreversible disposal. On the other hand,
disposal of high-level waste into a stable geological formation may
be reversible. But it is the intention not to recover the wastes nor to

provide continuous surveillance which characterizes the concept of
disposal.

Practically speaking, the problem of radioactive waste manage¬
ment is to find the most suitable disposal method for each type of
waste. Total containment of waste contaminated by beta and
gamma emitters may not be necessary for longer than several
decades or at most a few centuries because the half-lives of the

more important ones do not exceed thirty years. But for alpha
emitters, of which plutonium is the most important, disposal techni¬
ques are being sought which ensure containment for periods of the
order of magnitude of a hundred thousand years.

Various ways of overcoming these difficulties have now been
developed, ensuring that, whatever happens in the future, mankind
will not suffer adverse consequences as a result of the present
generation's use of nuclear energy to fulfill its energy requirements.
The best documented method is disposal in deep geological for¬
mations which are known to have remained stable over much

longer geological periods than the required waste containment
time. The feasibility of this form of containment has been strikingly
demonstrated by a natural phenomenon: at Oklo in Gabon, the
conditions prevailing in a uranium-rich deposit were such that a
nuclear chain reaction lasting approximately 500,000 years took
place some 1 .8 billion years ago. The very interesting studies of
this unique natural reactor have shown that the plutonium formed
during the reaction did not migrate but was contained within the

clay medium until it had completely disappeared through radio¬
active decay. Thus nature itself isolated long-lived radionuclides



within stable geological formations millions of years before man
had to contend with the problem.

Other waste disposal methods foresee the use of geological
formations underlying the ocean floor; layers of clay in stable areas
of the deep ocean are of special interest because of the physio-
chemical retention of nuclides in this medium. Other more advan¬

ced methods disposal into outer space or into the sun, or even
nuclear transmutation which eliminates long-lived nuclides by
bombarding them with neutrons are as yet insufficiently de¬
veloped.

Simpler techniques are available for the disposal of waste having
a very low content of alpha emitters. Ground burial and sea dump¬
ing in suitable containers have been, and will probably continue to
be, widely used, although precautions will be necessary with the
growth in waste production.

Current Waste Management Practices

So far, except for residues from uranium ore mining and milling
and, to a lesser extent, waste produced on-site by nuclear power
reactors, the nuclear industry has produced relatively little radioac¬
tive waste. This is due to the fact that the back-end of the nuclear

fuel cycle i.e. fuel reprocessing and recycling of plutonium for use
as nuclear fuel has not yet been performed on an industrial scale
and that most of the spent fuel is currently held in storage pools.

Mining and Milling Wastes

For the very large volumes of ore mining and milling wastes
(section 1 of the table), contamination is by natural radionuclides
and its level is relatively low. Generally, these are placed on the
ground, and certain precautions are taken to prevent the dispersion
of radionuclides or the use of the residues as construction mate¬

rials. Treatment and disposal techniques should gradually be im¬
proved in order to further reduce radiation exposure risks.

Liquid and gaseous effluents

Techniques for treating gaseous and liquid radioactive effluents
are now so efficient that discharges of radioactive substances at
reactor sites are virtually negligible. Reprocessing of spent fuel
which will be the main source of waste (section 4 in the table) will
also have to use advanced treatment techniques especially for the

long-lived radionuclides present in the spent fuel. In several coun¬
tries, existing regulations make provision for the application of such
techniques in industrial reprocessing plants. However, as spent
fuel has not yet been reprocessed in large quantities, this problem
is not yet an urgent one from the point of view of protection against
radiation.

Solid wastes

For the time being, solid reactor wastes (section 3 in the table)
are either stored on site, buried underground or, in some cases,

dumped at sea. They are generally not contaminated by alpha
emitters and require periods of containment of up to a few hundred
years. For practical reasons, each country must find one or more
disposal sites within its own boundaries as international arrange¬
ments for this type of waste do not seem to be justified.

Most of the other solid wastes those which are produced in

reprocessing require very long-term containment and are cur¬
rently in storage pending satisfactory permanent solutions for dis¬
posal. Some types of waste pose no technical storage difficulties,
but others, such as high level wastes, require extremely complex
procedures. In every case, currently available techniques are safe
and reduce to a minimum the risk of accidental dispersal of ra¬

dioactivity into the environment. An important safety factor is the
solidification into stable forms of high-level wastes. Well-designed
storage of solidified waste may safely continue over fairly long
periods, the only real disadvantage being the relatively high costs
of maintenance and monitoring.

Thus the present situation in which those wastes which are
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Left : Radioactive Waste Management Complex at the Idaho National Engineering
Laboratory (USA) showing storage, disposal and R&D facilities for managing ra¬
dioactive waste.

Below: Storage of alpha-bearing radioactive waste at the INEL facility.

Layout of disposal facilities for medium-
and high-level radioactive wastes in a deep
geological formation.

considered most hazardous are temporarily stored, should not
be cause for alarm. Nor are urgent solutions required from the strict
point of view of safety. The quantities of waste are very low owing to
the time lag between the commissioning of a large number of
reactors and the development of large capacity fuel reprocessing

plants. At the moment, only a few OECD countries produce appre¬
ciable quantities of high level radioactive waste in their national

security nuclear programmes. Nevertheless, under public pres¬

sure, some countries plan on restricting nuclear energy develop¬
ment until they have a solution for the disposal of radioactive waste
since prolonging the use of provisional solutions does not seem to

them to constitute an adequate policy.

Potential Solutions

It is true that there is as yet no "demonstration" of the safety of
the solutions envisaged for long-term containment of radioactive
waste or for its elimination by advanced techniques. And this is in

fact the crux of the problem : how to prove that it is possible now, or
in the very near future, to isolate dangerous radioactive products
for periods which are much longer than the life-span of human
beings or their societies. How can it be shown that carefully chosen
geological formations will be capable of containing long-lived
wastes irrespective of any geological, climatic or sociological
disruptions likely to occur over the course of centuries? What
guarantees can be given now for geological formations either on
land or under the ocean floor?

Studies are under way in many countries to answer these ques¬

tions. They point to several possible solutions, although the experts

concerned are cautious about overly hasty conclusions. The scien¬

tists concerned first plan to acquire experience by conducting

demonstrations, placing small quantities of high-level waste in salt,
clay or granite formations. This is to determine the effects of radia¬
tion and heat on the surrounding geological medium and to obtain
in situ the data required for in-depth analysis of the reliability of this
type of containment. A small number of such in situ experiments
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In the United Kingdom, as in other countries, work is under way for the vitrification of high-level wastes. Above : P//of plant for the Harvest process of
vitrification. To right : Specimen of Harvest glass containing simulated high level waste.

ate underway, but several difficulties are being encountered, one
of which is the relative lack of solidified high-level waste. But the
main obstacle to the research programmes is the opposition of the
public, and sometimes of local authorities, to anything remotely

connected with radioactive waste disposal. In many cases, the

research being held back is merely geologic reconnaissance
aimed at pinpointing the areas likely to be suitable for disposal of
long-lived wastes. The situation is therefore paradoxical : the public

is demanding speedy, if not immediate, solutions while opposing
any research work likely to demonstrate whether or not the
proposed solutions are valid.

Nevertheless, progress is being made, especially on theoretical
assessement and on the mathematical models used to predict the

safety of geological formations. These studies are a vital comple¬
ment to actual demonstration which cannot, even if successful,

provide sufficient evidence of the reliability of long-term contain¬
ment since they cover a few decades at most.

An added complication is the international nature of the problem
of high-level wastes. At present, only a few countries possess fuel
reprocessing know-how and the possibility of nuclear proliferation
adds to the uncertainty about future provisions for the back-end of
the fuel cycle. In any case, spent fuel and high-level waste will
almost certainly be transported across frontiers and it will be ne¬
cessary to take regional or international measures to limit waste
transportation and the number of disposal sites. From the point of
view of the management of residual radioactivity, the problems
involved in storage and disposal of irradiated fuel are not techni¬
cally different from those associated with high-level and other
long-lived wastes.

International Cooperation

In the present situation it is not realistic to hope for decisive or
rapid breakthroughs in making waste disposal operational on an

industrial scale. The recent intensification of national and interna¬

tional efforts in this field will be rewarded if combined with the

political determination to make the unpopular decisions that are

required. What is more likely is relatively slow progress, punctuated
by decisive results and achieved through both practical experi¬
ments and theoretical studies; assessment should be carried out

on the broadest possible international basis.

International cooperation on the problem of managing high-level
and alpha-bearing wastes covers three main types of activities:

discussion of general waste management policies in other
words the development of management systems which can fully
take into account both safety requirements and good industrial

practice. This means defining the respective roles of waste treat¬
ment, storage and disposal in order to determine the most suitable
policies. Regulatory and financial aspects are also considered as
well as the most appropriate organisational systems;

technical aspects of waste treatment and storage and especially
the conversion of high-level waste into a suitable solid form, such
as glass or metal matrices. This is a major safety factor in both
storage and disposal since the resistance of the solid matrix to
external agents supplements the geologic containment barriers.
Waste conditioning and storage methods are extensively discus¬
sed, assessed and sometimes financed at international level;

disposal problems take precedence since it is clearly in the
interest of all countries to settle them without delay, if possible

through close international cooperation. This would broaden the

scope of research and give the results greater weight. The creation

of international disposal sites has often been suggested, first for
demonstration purposes then for joint use, but the current political

climate and the state of public opinion do not seem propitious for
such a venture. On the other hand, close collaboration between

countries seems desirable in assessing the safety of geologic

disposal. This could be done for example by creating mathematical
models of radionuclide migration in the geosphere and by develo¬
ping generally acceptable risk analysis methodology. Efforts in
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these directions on the part of the various international organisa¬
tions concerned would seem to be necessary.

*

The entire spectrum of problems associated with radioactive
waste management has recently been examined in detail by a

Group of Experts within the OECD Nuclear Energy Agency. Their

conclusions can be summarised briefly:
At the moment and for the next few years to come, radioactive

waste management is in a transitional stage.
The dispersal of radioactive substances into the environment

through discharge of effluents is not likely to entail unacceptable
radiological risks for the population.

The provisional storage measures which have had to be taken
are safe and may be maintained as long as necessary, pending the

availability of disposal techniques.

Although current discussions on fuel reprocessing and plutonium
recycling are possibly impairing the formulation of precise waste
management policies, they do not appreciably change the nature of
the main outstanding problem the very long-term isolation of

long-lived radionuclides whether contained in spent fuel or se¬

parated into various waste streams.

The most promising and most feasible disposal methods for

long-lived waste are those involving the isolation in deep geological
formations either on land or under the ocean floor. However, "de¬

monstrations" are required before these methods can be imple¬
mented. Considerable efforts in this direction are required if repo¬
sitories are to be available within the next few decades.

Appropriate arrangements must be made to make governments

ultimately responsible for waste management so that maximum

long-term safeguards can be ensured.

On the whole, the experts' report is fairly optimistic that the

problems of radioactive waste management can be settled within

this generation. Their optimism is tempered however by the reali¬
sation that various obstacles will have to be overcome. Public

opposition to actions aimed at solving the problem of radioactive

waste disposal is by no means the least of these. It is the responsi¬
bility of the authorities to surmount the difficulties and to provide the

experts with the scientific and technical means as well as the

political support they require to prove the validity of the proposed
solutions.

INTERNATIONAL

SURVEILLANCE MECHANISM

FOR SEA DUMPING

OF RADIOACTIVE WASTE
OECD's Council recently adopted a Decision establishing a multilateral consultation and
surveillance mechanism for sea dumping of radioactive waste (1). It is the result of work

undertaken by OECD's Nuclear Energy Agency (NEA) more than a year ago to reinforce
international cooperation within the new judicial framework created by the "Convention on the
Prevention of Marine Pollution by Dumping of Wastes and other Matter", which was signed in

London on 29th December, 1972 and entered into force on 30th August, 1975 (2).

The practice of dumping certain types of packaged, solid, low
and medium-level radioactive wastes in the depths of the

sea began some 30 years ago. These wastes come mainly
from research laboratories and various sectors of the nuclear in¬

dustry. This disposal method has always been a source of some
concern to the general public which sees it as entailing the risk
of contamination of the marine environment and a number of

governments have taken a clear-cut stand against it. The only other
technically feasible solution is to bury this type of waste under¬
ground, but this approach runs into difficulties if the hydro-geologi¬
cal and geographical conditions are unfavourable. In this context it
has always been recognised as desirable that sea dumping of
radioactive wastes be subjected to some form of international

supervision with a view to providing the necessary guarantees of
safety.

In 1 965 the NEA undertook a series of studies of the practicability

of joint dumping operations in collaboration with a number of in¬
terested countries and in accordance with previously approved

methods, the safety of which would be guaranteed through super¬
vision by the Agency. These studies, which included a scientific
assessment of the risks, led to the formulation of a number of rules

relating essentially to the selection of suitable dumping areas, the

design of waste containers with a view to both transport and

dumping, and the selection of ships suitable for disposal opera¬
tions. Procedures were also adopted for conducting and supervis¬

ing these operations under satisfactory safety conditions and to
protect man and the environment against radioactive contamina¬
tion.

On the basis of these results, the NEA sponsored the first inter¬

national radioactive waste disposal operation in 1967, and subse¬

quently organised similar operations almost every year up to
1 977 (3). The quantities of waste disposed of during this period in

(1 ) All Member countries with the exception of Australia, Austria, Japan
and New Zealand participated in the Decision. Certain other Member
countries made the acceptance of the Decision contingent upon the
requirements of their constitutional procedure or of other internal ad¬
ministrative provisions.
(2) The Convention has so far been ratified by 32 countries, ten of them
OECD Members. Other Member countries intend to follow suit in the near

future. The Secretariat of the London Convention is provided by the
International Maritime Consultative Organisation (IMCO).
(3) For further details on the organisation of these operations see the
report: "Radioactive Waste Disposal Operation into the Atlantic - 1967",
published by the NEA in September 1968.
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the North-East Atlantic (some 1 ,000 km from European coasts and

at a depth of about 4,500 m) are shown in the table below.

During this period the NEA's work was directed to providing
technical assistance in the organisation of disposal operations
under satisfactory conditions and, in the absence of any specific
legal framework, exercising international surveillance on a purely
voluntary basis. As a result of the NEA action, OECD countries are,

in practice, no longer conducting dumping operations on a purely
national basis. Furthermore, considerable operational experience

has been acquired which proved to be of value when international

rules for the dumping of radioactive waste at sea were being
worked out in the context of the London Convention. These rules

are in fact very largely modelled on the operational principles, rules
and procedures developed by the NEA for the disposal operations
carried out under its supervision.

International Regulations

The London Convention lays down strict rules for the voluntary

dumping of all types of pollutants, both chemical and radioactive.

They prohibit the dumping of a whole range of substances, includ¬

ing highly radioactive waste. The dumping of other substances is

allowed, subject to the prior issue of special or general permits by

the responsible national authorities who must comply with the

criteria and conditions laid down by the Convention. A special
permit is required to dump all radioactive waste that is not prohi¬

bited outright and, in issuing such permits, the authorities must take
account of the recommendations of the International Atomic

Energy Agency (IAEA), the body which is given responsibility by
the London Convention for defining highly actives wastes i.e.

those that are to be considered unsuitable for dumping at sea

and for formulating recommendations concerning the conditions in

Waste Dumped into the Sea
under the Supervision of the NEA

since 1967

Gross weight

Approximate radioactivity

Year Beta-Gamma
(tonnes) Alpha

(curies)
(including tritium)

(curies)

1967 10 900 250 7 600

1969 9 180 500 22 000

1971 3 970 630 11 200

1972 4 130 680 21 600

1973 4 350 740 12 600

1974 2 270 420 100 000*

1975 4 460 780 60 500 **

1976 6 770 880 53 500 ***

1977(1) 5 600 950 68 200 ****

51 630 5 830 357 200

This activity is attributable almost exclusively to tritium
** Including about 30,000 curies of tritium
*** Including about 21,000 curies of tritium
**** Including about 31,900 curies of tritium

(1) This last operation was carried out under the new arran¬
gements provided by the multilateral consultation and sur¬
veillance mechanism which was applied on an interim vo¬
luntary basis pending its adoption by the Council of the
OECD.

MONOLITHIC DESIGN

Solid waste incorporated into a solid matrix

metal ltd

ftort-ftoatable

"solid waste

Solid matrix

-e.g. concrete
or bitumen

Profile of a model radioactive waste container which meets the require¬
ments of the NEA guidelines for sea disposal of radioactive wastes.

which dumping of the other radioactive wastes may take place. The
definition and recommendations were drawn up in 1 974 and will be
periodically revised. The recommendations provide for detailed

ecological and environmental assessments prior to dumping and
set forth requirements for selection of dumping sites, for condition¬
ing and packaging wastes and for the ships themselves, and also
for supervision of operations by national authorities on board (es¬
corting officers). The experience acquired by the NEA enabled it to
collaborate in the preparation of these recommendations.

Under the new legal framework established by the London Con¬

vention and the IAEA recommendations, each government is em¬
powered to authorise and supervise the dumping of radioactive
waste at sea in accordance with the rules. However, the Conven¬

tion encourages the contracting parties to cooperate at regional
and international levels on implementation of the operational pro¬
cedures and to adopt measures, within appropriate international
bodies, to protect the marine environment from all radioactive

pollution.

The OECD Consultation

and Surveillance Mechanism

In view of the considerable progress made as regards the legal
framework, il was necessary to reappraise the NEA's role and, in
particular, to determine how the Agency could continue to make a
useful contribution to the international cooperation proposed by the
London Convention. The experience acquired by Member coun¬
tries of the NEA was clearly sufficient to enable the Agency to
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The OECD Consultation and Surveillance Mechanism

for Sea Dumping of Radioactive Waste

1. Notification phase
Detailed notification of the dumping operation proposed by

the participating country concerned, to be submitted no later
than six months before the operation is scheduled to take

place :
the characteristics and composition of the wastes, in¬

cluding estimates of the quantities, types of nuclides and
activities

the dumping site selected
an assessment of the environmental and ecological ef¬

fects

operational procedures (including measures to be taken
in the event of accidents).

Notification of additional information three months before

the operation:
the number and specifications of the containers
characteristics of the ship
the qualifications of the national official (escorting officer)

responsible for supervising the operation.
Issue of a certificate to the effect that the materials to be

dumped have been prepared in accordance with NEA
guidelines.

2. Consultation phase
Examination by the NEA of the information provided with a

view to ascertaining that the operation conforms to the es¬
tablished rules.

Circulation of the information and the NEA conclusions to all

participating countries.
Where applicable, the NEA may on its own initiative or upon

request by a participating country, seek the advice of an
international group of specialists on any important aspect of

the operation (dumping site, containers, ship). This procedure
is to be initiated no later than two months before the operation
is scheduled to take place.

Notification to the NEA of the final conditions adopted for the

operation by the country concerned.

3. Supervisory phase
Appointment by the NEA of a representative to be responsi¬

ble for the international surveillance of the operation (a na¬

tional of a country other than that undertaking the dumping

operation).
Performance of the duties assigned to the NEA representa¬

tive (which begin when the materials to be dumped arrive at
the dockside and end when the contamination clearance cer¬

tificate for the ship has been issued)

inspection at the embarkation point of waste containers
prior to loading on the ship and verification of covering docu¬
ments; inspection of loading

surveillance of the operations carried out at sea and at
the time ofdumping, in collaboration with the nationalofficial.

In the event of any serious irregularity, and disagreement
between the NEA representative and the national escorting
officer concerning the action to be taken , the suspension of the
operation pending the results of consultations between the
competent national authorities and the NEA.

4. Post-operational phase
Recording of the dumping operation after receipt of the NEA

representative's report on the operation (type and quantity of
waste dumped, site, date and method of dumping).

Report on the operation to the Steering Committee for Nuc¬
lear Energy (and also to the Environment Committee).

discontinue its role in the purely practical operational arrange¬

ments. However, most countries especially those opposed to the
principle of waste disposal at sea favoured continuing interna¬
tional surveillance of the operations carried out on an individual or
joint basis by certain Member countries as a supplement to the
national supervision provided for in the regulations.

It was therefore agreed that the action of the Agency should
focus on helping to prepare, improve and update rules for disposal
operations, and on exercising international surveillance of those
aspects of the operation which might affect the safety and protec¬
tion of man and the marine environment. The multilateral consulta¬

tion and surveillance mechanism adopted by the Council of the

OECD was designed to achieve these aims.
The organisation of disposal operations is solely the responsibil¬

ity of the countries undertaking them but by adopting the new
mechanism, which replaces the ad hoc and voluntary arrange¬
ments used until now, these countries have committed themselves

to applying the NEA rules designed to make dumping operations
safer and to subject such operations to a system of prior consulta¬
tion and international surveillance implemented by the NEA.

This mechanism has four main components:

The establishment and regular updating by the NEA of stan¬
dards, guidelines and recommendations to be applied to dumping
operations at sea.

A consultation system among participating countries on all con¬
ditions proposed for these operations, which may imply interna¬
tional counsel on the more important aspects of dumping.

International surveillance of the operations by representatives

appointed by the Director-General of the NEA. The NEA re¬
presentative will carry out his duties in cooperation with the national
esorting officer to whom he may make suggestions and represen¬
tations. Under certain conditions (for example, uncertainties about

the ship's position or about the risks of contamination) he may
request suspension of the operation pending consultations be¬
tween national authorities and the NEA in order to find acceptable
solutions.

Reports to the Steering Committee for Nuclear Energy and to
OECD's Environment Committee on the operations carried out

and, in particular, on the extent to which the national authorities
have followed the international counsel and the suggestions by the

NEA representative.

In carrying out the tasks assigned to it, the NEA must of course
maintain close cooperation with the IAEA on all matters relevant to
the regulation of dumping operations. Furthermore, the OECD
Environment Committee will be consulted on all issues relating to

its field of competence the environment in the broadest sense of
the term as opposed to purely operational matters.

The consultation and surveillance mechanism adopted by

OECD countries will prolong and reinforce the role so far played by
the NEA in disposing of radioactive wastes into the sea by confer¬
ring a more official status on it. The London Convention, the re¬
commendations of the IAEA and the international surveillance

mechanism of OECD make up a coherent regulatory system which

is a sign of progress in international cooperation in this field. The
system should allow radioactive waste disposal operations to be
carried out under the safest possible conditions.
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FISHERIES

AND THE 200-MILE ZONE

Many of the world' s major sea fisheries, once open to all, have now been brought

under national management. By the end oflast year, a number ofcoastal states had
either established or announced plans to establish a 200-mile coastal fisheries
zone. Shortly before, in September 1976, a majority of participants in the fifth

session of the United Nations Conference on the Law of the Sea had given a
distinctly favourable reception to the proposal to establish a 200-mile exclusive

economic zone (EEZ) which implies national control and management ofall living

resources among other things.

But vast areas, in the central Pacificfor instance, have not as yet been claimed and

could yet give rise to disputes orprotracted negotiations before their legal status is

finally recognised.

In its 1976 Review (1), OECD' s Fisheries Committee examines this and many

other aspects ofa sector which showed an overall improvement last year compared
with 1975.

By putting a stop to the over-exploitation
which has all too often characterised

the world fishing industry, the new

fisheries regime should have a beneficial effect
on resources. In a few cases, transition to na¬

tional control has proceeded in harmonious and

orderly fashion, but in others, decisions have
been harmful to countries accustomed to taking

large quantities offish from areas whose status

is now unclear and has made it difficult to plan
ahead.

Among the maritime nations which hesitated

to follow the trend towards extending the limits

of their fishing zones were those who histori¬
cally have drawn much of their catch from the
coastal waters of other nations, as well as some

who would have to take responsibility for ex¬

tensive tracts of sea involving heavy expense

just to ensure proper policing. By way of il¬

lustration, the expanse of sea within a circle

200 miles in radius around a very small island

is roughly equal to four-fifths of the area of

France. This highlights the intensity of the

problem attached to places like Saint-Pierre

and Miquelon and Rockall, not to mention

Micronesia or Polynesia.

Bilateral Negotiations

The bilateral negotiations on access to fish¬

ing grounds underway in 1975 became even
more numerous in 1976, as countries with

long-range fishing fleets endeavoured to pre¬

vent exclusion from grounds which had in

some cases been open to them for centuries.

At the beginning of 1977, many negotiations

were still in progress, but it was already appar¬
ent that those countries which had extended

their fishing limits intended either virtually to

exclude foreign ships or to admit them only on

a reciprocal basis and to limit their take to the

surplus after the needs of the fishermen of the
coastal state itself had been given priority. The

usual reason given for limiting the amount of

fish taken was the need to protect or reconsti¬

tute fish stocks, but usually the foreign ships
were to bear the main burden of this limitation.

Given the variety and range of fishing ac¬

tivities in certain countries, negotiations often
had to be conducted with several countries at a

time and dealt with such diverse matters as

quotas, joint exploitation, vessel licences,

marketing and joint enterprises. The question
of fishing rights was always on the agenda.

Nevertheless, it is striking how speedily

much of the hard bargaining led to an agree¬

ment and without the rancour that might have

been expected in view of the far-reaching deci¬

sions being taken.

The result of this mutual goodwill was that

new fishing arrangements covering the next
few years were completed with relative ease.

But so far one important problem has hardly
been touched on the establishment of long-

term structures which will permit the common

action required to conserve those resources

shared by several countries and to harmonise

international fishing policies.

In fact there are few countries or even

groups of countries whose fishing zones are

homogeneous or isolated enough to be properly

managed without the cooperation of those re¬

sponsible for neighbouring zones.

It is also conceivable that fishing policies

could vary so much from zone to zone that the

divergence would disturb international trade

which is so important to the fishing industry.

Fisheries and Management

To all intents and purposes, 1976 saw the

end of a phase covering some 25 years during
which the management, if any, of fisheries
outside territorial waters had been the respon¬

sibility of international commissions. While it
is generally accepted that the commissions, the
number (2) of which has substantially in-
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creased in recent years, will have some future

role to play in the direction of scientific re¬

search on marine resources, it seems likely that

they will be limited to an advisory capacity.

In the interim, reduced catch quotas have

been adopted for most main commercial

species as, for example, in the North Atlantic
and North Pacific. Attempts to achieve further
reductions for 1977 have on the whole been

successful. OECD's Review also notes grow¬

ing criticism of the quota system when used by

itself as a management tool because it is so

difficult to control; hence the trend towards

licensing which permits better surveillance of
both catches and fleets.

Thus in the United States, which since

1 st March 1 977 has had jurisdiction over a sea

zone of 2.2 million square miles, foreign ves¬
sels are to be allowed to catch about 2. 1 mill¬

ion tons (as opposed to 3.1 million tons in
1974) under a series of Governing Interna¬

tional Fisheries Agreements negotiated with

18 countries, including the EEC. The per¬
mitted catches for 1977 range from

1 ,190,960 tons for Japan and 648,700 tons for
the USSR down to 1 ,200 tons for France. The

USSR asked for 468 vessels to be licensed,

Japan for 376 and Bulgaria for 6.

The American example is also of interest

because it is a licensing system which includes

yearly payment of a special tax presently $ 1
per gross registered ton for ships authorised to

fish in the U.S. zone plus 3.5 percent of the

value of the assigned quota, ft is estimated that

Top left : A Danish fishing port.

Bottom left: British escort ships monitor Russian trawlers in the North Sea.

Above: One reason for imposing the 200-mile limit is to protect small fish.

revenues will amount to about $22 million

which contribute to the cost of management

and research. Although sums of this order of

magnitude may loom large for fishing enter¬

prises having financial difficulties, they are a

small portion of the total resources involved

which may explain why licensing payments
have not become an issue in most Member

countries of OECD.

Joint Programmes
and Ventures

The introduction of the new system of fish¬

ing jurisdiction makes some coastal states re¬

sponsible for sea areas and fishing grounds
which they are not able to exploit fully. At the

same time it has meant that certain fishing

fleets are banished from zones which they have

traditionally exploited. This situation leads to

the development of licensing arrangements and
various kinds of fees, as well as to contracts for

specific joint ventures or more general aid

programmes.

The contractual system that has grown up is

complex as indeed it must be to meet the di¬

verse needs of the various parties, ft includes

clauses concerning foreign investment or even

the transfer of ships to a foreign flag, the joint

establishment of firms, the obligation to land a

certain percentage of the catch or to train crews
abroad, to furnish specialists, etc. The

Japanese example gives an idea of the size of
such common ventures. Japan's fishing indus¬

try invested $77.7 million at the end of 1976

on not less than 169 projects abroad.

Aid programmes also take various forms
ranging from scientific assistance to coopera¬
tion between commercial firms. Thus for ex¬

ample Norway has recently provided Portugal
with a research vessel, and experimental fish¬

ing programmes have been worked out in
which British freezer trawlers are used off the

coast of Australia. Tuna vessels from Califor¬

nia have experimentally searched for fish off
the coast of New Zealand.

National jurisdiction over fishing in large

zones formerly open to all has been established

to allow effective control and to preserve re¬

sources. But it is well not to forget that, be¬

cause of the importance of international trade

to the fishing industry and because of natural

"production" conditions, the fishing industry is
essentially an international economic activity.

(1) Review published July 1977. Along with reports
on the main developments in 22 Member countries,
the Review carries a general survey of various as¬
pects of production and international trade in fish¬
ing produce.

(2) For example, the North East Atlantic Fisheries
Commission (NEAFC), set up on 24th January 1950
and the International Commission for North West
Atlantic Fisheries (ICNAF) created on 3rd August
1959.
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There is a tendency in some quarters to look upon
the oil transportation crisis which arose out of the
energy crisis as a thing of the past. Nothing could
be further from the truth, even though the 1973174
oil crisis is receeding from public memory and
seaborne oil transportation tonnage in 1976
experienced an upswing of over 1 1 per cent. In the
long term, OECD Member countries will continue to
be faced with very serious energy problems which
have major economic implications and, if measures
are taken to make more efficient use of scarce

energy resources, the world tanker surplus will
continue to persist well into the Eighties.
OECD's Maritime Transport Committee deals with
this among other problems in its recent report,
which is summarised in this article (1).

By the end of 1975, surplus oil carrier capacity amounted to
some 115 million deadweight tons or 57 per cent of the
world tanker fleet required to transport the world's oil re¬

quirements under conditions of maximum utilisation. Of this sur¬
plus, laid-up tonnage accounted for some 45 millions dwt, ships
operating at reduced speed for 55 million dwt and sub-optimal

programming for 15 million. During the first six months of 1976 a
sustained rise in demand for oil carrier tonnage reduced the total
oversupply to about 80 million dwt, in spite of a net increase in

available tonnage of some 23 million dwt. Thus demand increased
by about 20 per cent over this period. This was the result of both
increased overall oil production of about 6 per cent and of consid¬
erably increased haul lengths associated particularly with an in¬

crease in United States oil imports of almost 30 per cent and the
replacement of Canadian and Venezuelan crude by oil from Nigeria
and the Persian Gulf.

This upward trend became more clear-cut in the second half of
1976 with the growing expectation of a significant increase in
OPEC crude oil prices from the end of the year which was reflected
in a desire to maximise liftings before that date.

At the present time, it is difficult to assess the short term de¬
velopments in 1 977, because of a lack of information on the real
growth of oil demand, the extent of stockpiling during the last
quarter of 1976 and the full implications of the OPEC price deci¬
sions taken in Qatar in December 1 976. However, in January 1 977

OPEC production had already fallen by 17 per cent from the De¬
cember level, pointing to a reversal of the 1976 trend although
production rose later in the first quarter.

Demand up to 1985

Future demand for oil is contingent upon the usual factors:
availability of oil supplies, the price which they command and the
willingness of customers to pay. But they must be seen in the
context of the worldwide reluctance of governments to commit an
ever-increasing proportion of their GNP to oil purchases. Even if
prices fall behind the overall rate of inflation, it is highly unlikely that
the volume of oil available will be sufficient to cover very high levels

of demand. Thus there is a risk of a severe energy shortage in the
interval between the run-down of liquid fossil fuel reserves and the
introduction of alternative energy sources according to OECD's
recent long-term study (2).

Two energy policy scenarios may be envisaged for purposes of
calculating future oil shipping demand: a continuation of present
energy policies or much more vigorous policies to save energy
and increase indigenous supplies; similarly three different
economic growth patterns (see chart) may be postulated all based
on an export price of US$11.51 per barrel of crude (in 1975
dollars). On different combinations of these assumptions, the

(1) Maritime Transport: 1976.

(2) The forecasts used have been taken from "World Energy Outlook",
OECD Paris 1977. See also OECD Observer No. 85, March 1977.

24



amount of oil to be transported in 1 985 is expected to fall within the
range of 1 ,446 and 2,167 million tons of oil equivalent. The mag¬
nitude of the difference between the levels of projected demand for

oil imports in 1985 under the various scenarios has to be em¬
phasised as with such a range any forecast of tanker demand is
associated from the start with a very large factor of uncertainty.

In order to determine the fleet required for the various estimates

of oil imports, ratios relating oil volume to deadweight tonnage were
applied to shipments from each producing area to each consuming
area for 1980 and 1985. These ratios express future fleet perfor¬

mance for each import/ export region relationship. They do not take
into account the use of the Suez Canal or the Eastern Mediterra¬

nean pipelines and they assume that oil is transported with op¬
timum economic methods. To allow for trading inefficiences (cross

hauling, multi-port loading, etc.) an additional 10 per cent was
added to total demand, although under near-balance conditions,

this could probably be cut back by half. A further 1 0 million dwt was
added for intra-zonal movements. This does not, however, include

an element for slow-steaming which can be varied at will. Applying

these assumed future performance matrices to those on oil imports
and exports for 1980 and 1985, the total future demand for oil
carrying capacity in those years can be expected to develop as
shown in the charts.

However, to ignore the Suez Canal is an unrealistic assumption.
Opened on June 5th, 1975 after 8 years of closure, it can at present
be used by tankers up to 60,000 dwt fully laden and 250,000 dwt in

ballast. Expansion is foreseen in two steps : the first stage, which is
actually being carried out, is to enlarge the Canal to take ships of
150,000 dwt fully laden and 300,000 dwt in ballast by 1979. In a
second stage, which is at present being critically examined,
250,000 dwt tankers would be able to pass through the Canal fully
laden; this means that nearly all tankers currently on order would

be able to pass through in ballast, but not before the middle
Eighties. Tonnage demand figures were developed to show the
effect of using the Suez Canal either one or both ways, but it is
considered that the Cape-laden, Suez-ballast case reflects the
most likely overall pattern.

Oil Transportation Supply

What oil carrier tonnage is available to cope with this demand?
The chart indicates the likely tonnage available on the following
assumptions, which can be regarded as lower limits provided no
exceptional fleet reduction measures are taken:

the orderbook for new oil carrier tonnage which at end 1 976 stood
at 41 million dwt will not be appreciably reduced : it is not expected
that a significant quantity of tonnage on order will be cancelled or
converted to orders for other types of vessels

no new orders will be placed, which might increase total supply
of the combination carrier fleet, present and future, a maximum of

20 million dwt will be used for dry cargo, which appears on present
trends to be as much as can be absorbed over the period to 1 985

scrapping rates will not follow their traditional low pattern but
continue to persist till 1 985 at the high 1 976 level of 1 2 million dwt
annually, which appears to be near the ceiling for such activities
given existing scrapyard facilities

the volume of tanker tonnage operating in grain trades will not
exceed 3 million dwt.

On these assumptions, the overall oil carrying fleet may increase
to a peak of 360 million dwt by the end of 1 977 (up 8 per cent as
compared with mid-1 976) and will then decline because of scrap¬
ping, conversion and losses to about 345 million dwt in 1 980 and to

285 million dwt in 1 985. Any changes in the assumptions would be
more likely to increase the available supply than reduce it.

However, commercial actions have already reduced future av¬
ailability very markedly from the levels envisaged several years

Prospects for
Oil Carriers Availability and Demand

Million deadweight tons

DEMAND

(i) Current policy, high GDP

(ii) Current policy, expected GDP
,(iii) Current policy, low GDP
I Accelerated policy,

expected GDP

GDP (OECD) % per year

1974-

1980

1980-

1985

No slow steaming
No lay-up
Combos in dry cargo 18 million d.w.

Tankers in grain 3 million dwt.
No new orders

Scrapping, 12 million d.w.t.
per annum from 1976

Losses Iconversions

0.6 million d.w.t. per annum
No cancellations or deferments

High
Expected
Low

4.8

4.3

3.8

4.6

4.1

3.6
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ago (3) for three reasons: the increased scrapping rate during
1975 and 1976; the transfer of combination carriers to dry cargo

bringing the average utilisation for oil transport down from a high of
82 per cent in 1 973 to 45 per cent in 1 976, and a massive cancella¬
tion of ships on order, especially in 1 975 and the beginning of 1 976.

Demand/Supply Balance Prospects

Comparing the projections for oil transportation by sea with those
of the fleet available on a Cape laden, Suez ballast basis (section A
of the chart), a surplus situation is likely to persist until:

1983, with a high GDP growth rate and a scenario of continuing
current energy policies

7984, with the moderate GDP growth actually foreseen and a

scenario of continuing current energy policies
1985, with a lower than anticipated GDP growth rate and the

current energy policy scenario
well after 1985, with the expected moderate GDP growth rates

and stringent measures to conserve energy and promote indigen¬
ous sources of supply.

These dates, however, relate to a linear growth in transportation
demand between 1 980 and 1 985. Since demand for oil transporta¬

tion is dependent upon short-term cyclical movements, it is more
realistic to use these dates only as an indication of the likely range.
If the Canal were wholly disregarded, this would bring forward the
expected market equilibrium by approximately 18 months (sec¬
tion B) whereas, if it is assumed that the Canal and the pipelines
are utilised to their maximum, a balance could be expected by

around 1985 at the earliest (section C).

During the surplus period, increases in transportation demand
will be met:

by eliminating slow steaming and increasing fleet speed up to
design level

by absorbing new tonnage (41 million dwt at the end of 1976)
already on order

by reactivating the laid-up fleet in stages
progressively utilising the Suez Canal: in ballast; laden
reactivating or increasing the throughput of existing pipelines

currently shut down or under-utilised, i.e. TAPLINE (from the Per¬
sian Gulf to Lebanon), IRAQ-SYRIA, EILAT-ASHKELON (in Israel)

phasing in as available, the Iraq-Turkey pipeline to Dortyol and
the Suez-Alexandria (SUMED) line, both of which will be fully
operational before the end of this year.

Until all these stages have been implemented, it is unlikely that
there will be any material improvement in the levels of freight rates

obtainable for the very large crude carriers and hence in the pro¬
fitability of ship operation. Although information on demand does
not permit an analysis by vessel size, the impact of scrapping could
have an effect on the smaller categories of ship which are likely to
approach market equilibrium much sooner, perhaps by 1980.

Traditionally, a market balance in shipping has been achieved
when tonnage demand rose to about 95 per cent of available
transportation. Current experience has lowered this figure because
of the lesser efficiency which resulted from the fragmentation of
control of oil industry operations following upon the producer par¬
ticipation agreements after 1973/74. But the 10 per cent element
included in the demand assessment should more than compensate
for this. As a result, it is difficult to conceive of a reversion to

profitable tanker operations until well into the Eighties.

The outlook for tanker operations, assuming the continuation of
present energy policies, is termed by the Committee "rather de¬
pressing" since a market balance will not be achieved until be¬
tween 1983 and 1985. And this can by no means be regarded as
unduly pessimistic. There are a number of specialists in industry
and governments who consider the more vigorous policy scenario
with its stringent implementation of both supply potential and con¬
servation", as the only realistic one to solve the energy problem as
well as the only alternative that can increase the room for man¬
oeuvre in global economic policies. Measures need to be taken
immediately and it appears likely that policy makers in the energy
sector will take vigorous action to resolve the long-term problem. If
this is done, and imports are significantly reduced, the immediate
result will be a worsening in the world oil carrier situation and a
prolonging of the shipping surplus beyond the middle of the Eigh¬
ties.

In order to find appropriate measures to resolve these problems,
OECD's Council has decided to set up an ad hoc Working Party.
Established for a limited perioduntil the end of January 1978
the new body can, as necessary seek, the help of other bodies of
the Organisation: the Maritime Transport Committee, the Council
Working Party on Shipbuilding, the Environment Committee, the
Committee for Energy Policy and the International Energy Agency,
in assessing the economic implications of the four measures
considered to have priority.

strengthening and enforcing the implementation of classification
societies' rules and safety regulations

retrofitting of segregated ballast tanks
multilateral antipollution agreements

tanks devoted solely to clean ballast,

(3) In 1974 the highest estimate for end-1977 was 433 million dwt.

OECD Council Recommendation on Substandard Ships

OECD's Council has noted the growing concern among
maritime and coastal states about the dangers posed in

the fields of maritime safety and marine pollution by ships
which do not meet internationally agreed standards. A large

number of these ships which pose a threat to the marine
environment may be found under flags of convenience (1).

It has therefore recommended (2) all OECD countries to

"undertake all necessary measures to give full compliance
within theirjurisdictions to the minimum standards and proce¬
dures" laid down by the ILO (International Labour Organisa¬
tion) in its Merchant Shipping (minimum standards) Conven¬
tion and recommendation of October 1976 and in a Resolution

of the IMCO (Intergovernmental Maritime Consultative Orga¬
nisation) concerning procedures for the control of ships de-
sign, maintenance, safety and antipollution provisions, for
example.

The Recommendation reflects the will of Member countries

to base their policies on these international accords and to
work jointly towards their enforcement in respect of ships
operating under their flags as well as ships entering their
pods.

(1) See OECD Observer N° 76 July-August 1975.
(2) Switzerland abstained.
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INTERNATIONAL TOURISM

DURING 1976

AND EARLY 1977

In 1976 the economic situation continued to affect the trend of

international tourism which, as in 1975, was generally one of

modest progression (1). The improvement in economic activity and
private consumption was reflected by the fact that, on the whole, tourist
travel between Member countries continued to rise. However, the in¬

crease was smaller than in 1975 and the average length of stays abroad
tended to decline. This overall situation did not prevent a highly satis¬
factory development of foreign tourism from being recorded in some
countries. For its part, domestic tourism in many instances went on

growing at a more sustained rate than foreign tourism.

While still influenced by economic conditions, international tourism

has demonstrated a vitality of its own since it satisfies needs increasingly
considered essential by the populations of countries which have reached a

certain level of economic and social development. Foreign travel, which

technological advances in transport have helped to further, is also en¬
couraged by the abundant information provided by the mass media on
events abroad.

The year 1976 thus appears to have been a year of consolidation of

international tourist gains gradually achieved over many years by OECD
Member countries. For, while the number of arrivals increased modestly
and the number of nights spent in European Member countries remained

steady overall, real earnings from international tourism in the OECD area

have risen to a high level which shows no evidence of subsiding and can
provide the foundation for a further subsequent advance. This is con¬

firmed by the approach Governments have taken in their tourism policy
and options.

1976: Moderate Expansion

For the OECD area as a whole, international tourist receipts amounted
to some $33.7 billion and expenditure to $36.4 billion, in both cases
representing an increase of 7 per cent over 1975. In real terms, foreign
tourist consumption, which in 1974 had fallen, probably for the first time

since after the war, continued its upturn begun in 1975 and topped the
1973 level.

The growth in numbers of arrivals of foreign tourists at frontiers

averaged 3 per cent over 1975 for the European Member countries and
Yugoslavia, 4 per cent for the North American Member countries and 8

per cent for Member countries of the Australasia-Japan group. These
ratios should be set against growth rates of 5 per cent, 5 per cent and
2 per cent respectively recorded by the three groups of countries in 1975.

The number of nights spent by foreign tourists in European Member
countries steadied in 1976 at a level just a little above the one reached in
1975.

Among the salient facts in 1976, from the standpoint of receiving
countries, Greece, which had begun to regain its rank in 1975 as a

traditional tourist destination, reconfirmed its position. In the United

(1) This article is a resume of the most recent annual report by the OECD
Tourism Committee entitled "Tourism Policy and International Tourism in
OECD Member Countries. 1977", published in September 1977.

International Tourist Receipts
and Expenditure of OECD

Member countries

(rounded figures in millions ofUS$)

Receipts Expenditure
Country

1975 1976 % 1975 1976 %

Austria 3,034 3,131 + 3.2 1,339 1,501 + 12.1

BLEU 880 959 + 9.0 1,416 1,609 + 13.6

Denmark 746 803 + 7.6 642 748 + 16.5

Finland 311 323 + 3.9 282 317 + 12.4

France 3,470 3,613 + 4.1 3,064 3,434 + 12.1

Germany 2,848 3,211 + 12.7 8,502 8,954 + 5.3

Greece 621 824 + 32.7 89 90 + 1.1

Iceland 12 12 14 17 4- 21.4

Ireland 201 200 0.5 198 n.a.

Italy 2,578 2,525 2.1 1,050 707 32.7

Netherlands 1,107 1,061 4.2 1,664 1,886 + 13.3

Norway 367 395 + 7.6 524 633 + 20.8

Portugal 241 317 + 31.5 215 140 34.9

Spain 3,404 3,083 9.4 385 404 + 4.9

Sweden 342 353 + 3.2 952 1,079 + 13.3

Switzerland 1,608 1,679 + 4.4 828 936 + 13.0

Turkey 201 181 10.0 155 208 + 34.2

United

Kingdom 2,462 2,889 + 17.3 1,927 1,789 6.6

A. TOTAL 24,433 25,559 + 4.6 23,048* 24,462* + 6.1

EUROPE

Canada 1 .534 1,641 + 7.0 2,063 2,589 + 25.5

United States 4,839 5,806 + 20.0 6,417 6,856 + 6.8

B. TOTAL 6,373 7,447 + 16.9 8,480 9,445 + 11.4

NORTH

AMERICA

Australia 279 306 + 9.7 614 644 + 4.9

New Zealand 161 155 3.7 230 233 + 1.3

Japan 252 312 + 23.8 1,367 1,663 + 21.7

C. TOTAL 692 773 + 11.7 2,211 2,540 + 14.9

ASIA-AUSTR.

TOTAL 31,498 33,779 + 7.2 33,739* 36,447* + 8.0

OECD

COUNTRIES

A + B + C

Yugoslavia 768 802 + 4.4 n.a. n.a.

Totals of expenditure exclude Ireland, n.a. = Not available.

27



Trend of International Tourism

in European Member Countries
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(b) France, Greece, Iceland, Ireland, Italy, Portugal, Scandinavia (Denmark,
Finland, Norway, Sweden), Spain, Turkey, United Kingdom.

Kingdom, United States and Japan, the number of foreign visitors was
again marked by steady growth. Portugal righted a situation which had
been unfavourable since 1974. The Bicentennial celebrations in the

United States and the Olympic Games at Montreal in Canada attracted
many European tourists to these countries. On the other hand, in a
number of countries (Austria, Belgium, Finland, Iceland, Ireland,

Netherlands, Spain, Sweden, Switzerland, Turkey and Yugoslavia) in¬
ternational tourism conditions were not favourable. In Canada, the

number of tourists from the United States again appreciably dropped.

From the standpoint of the four leading tourist generating countries, the
overall situation was marked by a slowdown of tourist flows from

Germany and the United Kingdom and by heavier flows from France and
the United States.

The moderate expansion of international tourism during 1976 as re¬
gards the OECD area as a whole should be no cause for surprise since, due
to inflationary pressures, measures taken by governments to boost the
economy have been cautious, with the result that economic recovery has
been very gradual and tourism's built-in capacity for growth thus some¬
what dampened.

Real Gross National Product for the OECD area as a whole, which in

1975 had dropped by 1 per cent, rose by 5.2 per cent in 1976. The

1977 : Jubilee Year in England. The influx has increased tourist receipts
by almost 30 per cent in the first three months of the year alone.

increase in the United States, Japan, Germany and Italy exceeded this

figure. The inflation rate moreover fell back to 8. 1 per cent for the entire
OECD area and to 10. 1 per cent in the European Member countries. Real
private consumption in the four main tourist-generating countries (Ger¬
many, United States, France and United Kingdom) and in Canada, Japan
and Italy, which in 1975 had chalked up a mere 2.3 per cent gain, grew

by 4.6 per cent in 1976, the rise in Canada and the United States
amounting to over 5 per cent. In most Member countries, however, the
labour market remained heavily depressed.

Recent Features of Tourism Policy

Since the beginning of 1976, the dual "domestic/foreign" character. of
the market was confirmed in terms of the complementary aspects offered

by such two possible tourist orientations. Some countries saw this as a
way of improving their balance of payments, by encouraging their
nationals to discover the tourist resources of their own country ; others felt

it necessary to respond to the needs of various social groups which do not
always have the means or the desire to go abroad ; yet others preferred to
rely heavily on tourism from abroad to increase their earnings through
international tourism; others still were concerned with business travel.

The two notions of "quality" and "efficiency" supported the effort to
consolidate the demand. This was accompanied by a desire to improve

the yield from the means of production for tourist services, and to
husband the country's economic resources. There was a general effort to
improve organisation on the supply side in recognition of the role which
tourism plays in social and cultural life, the economy generally, regional
planning and job creation. Increased importance was attached to the
relation between tourism and the environment and to interrelations bet¬

ween tourism and the various other sectors of the economy in evaluating

the causes and effects of tourist flows. These in fact are gradually being

better defined by means of a socio-economic breakdown of markets and

by identifying travel aims according to the type of activity the individual
pursues on reaching his destination.

These interrelations have prompted governments to seek greater co¬

operation at interministerial level and more effective participation by
local communities and tourism enterprises in drafting and implementing
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The Place de la Concorde in Paris was given over to the tourists
for two weeks in August.

tourist action programmes. In most Member countries, such programmes

are now being incorporated into regional and national plans.

In preparation for the future, research has focussed, according to
country, on the role of government in regard to tourism, factors to be
taken into account in formulating government policy towards tourism,
the effects of economic trends on tourism, the effects and potential which

tourism has for the economy, or the possibilities of a tourism concept

more appropriate to the present situation. Such research shows, owing to
the kind of topic selected for study, the importance of government
decisions on tourist matters. Of this, all Member countries are fully

aware, since travel plays such a major role in the working as well as

recreational lives of people in the developed countries.

1977: First Results

The first figures relating to 1977 show, in most cases, growing num¬

bers of arrivals and nights spent in the thirteen Member countries for

which data are available, but there is not enough data over a sufficiently

long period to make an overall assessment.

Arrivals offoreign tourists at frontiers have risen by 38 per cent in

Portugal (7 months), 27 percent in the United Kingdom (3 months;
visitors), 13 per cent in Spain (5 months), 10 per cent in Turkey

(3 months) and Japan (2 months), 8 percent in France (3 months), 6 per
cent in Greece (5 months), 4 per cent in Germany (4 months) and 2 per¬

cent in Iceland (5 months). It has decreased by 2 per cent in Austria

(5 months), 3 per cent in Yugoslavia (4 months; including excur¬

sionists) and 5 per cent in Canada (4 months; visitors).

The number ofnights spent byforeign tourists in all fonns of registered

tourist accommodation has increased by 78 per cent in Portugal

(5 months; hotels), 20 per cent in Spain (3 months; hotels), 1 1 per cent

in the United Kingdom (3 months; all nights spent in the country),

9 per cent in Germany (3 months), 8 per cent in Austria (5 months) and
in Denmark (3 months; hotels), and 5 per cent in Switzerland

(5 months; hotels). It has decreased by 7 per cent in Yugoslavia
(6 months).

The upturn in tourism from the United States to Europe, which began
in 1976, seems likely to continue during 1977. According to United

States Passport Office estimates, tourist departures to Europe increased

by 1 1 per cent during the first six months compared with the corres¬

ponding period in 1976. This figure is in line with the further improve¬
ment noted in air traffic across the North Atlantic, since the total number

of passengers carried in both directions between North America and

Europe by scheduled and charter flights increased by 6 per cent during

the first quarter of 1977 compared with the same period in 1976. Mean¬

while, traffic on the internal European routes of the European airlines was

up 15 per cent on the corresponding period of 1976.

The generally favourable trend of international tourism during the first
three to five months of 1977 may not, however, be indicative of the

results for the whole year which will, as usual, be largely determined by
those of the summer tourist season. In this connection, the present

economic outlook gives some reasons for caution.

According to the most recent OECD estimates, the rate of economic

growth may be 4 per cent in 1977 for Member countries as a whole

compared with 5.2 per cent in 1976, and 2.75 per cent for European
Member countries compared with 4. 1 per cent in 1 976. The deceleration

in percentage points would reach 2.2 in France, 1.9 in Canada, 1.6 in
Germany, 0.8 in the United States and Japan and 0.4 in the United

Kingdom, these countries counting among the principal tourist generat¬

ing markets. The employment situation would on the whole remain
unfavourable, the unemployment rate in European Member countries

increasing from 4.4 per cent of the total labour force in 1976 to

4.75 per cent in 1977. The rate of inflation would rise from 8.3 per cent
to 8.75 per cent for the OECD area and from 10.1 percent to

10.25 per cent for European Member countries. Real private consump¬
tion for the seven main tourist generating countries would fall from

4.6 percent in 1976 to 4 percent in 1977, the rate of increase as

compared with 1976 decelerating in percentage points by 2.6 in Canada,
1 .7 in France, 1 .5 in the United Kingdom, 1 .4 in Italy, 0.4 in the United

States and 0.2 in Japan, but rising by 0.6 percentage point in Germany.

It should, however, be stressed once again that although international

tourism is sensitive to economic as well as general political conditions, it

remains influenced by socio-psychological factors which give tourism its

own dynamism, although they still largely elude analysis and make
forecasting uncertain.
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New CECD Publications

"OECD Economic Surveys" 1977
Series

SWEDEN (April 1977, 70 pages)
ISBN 92-64-11634-6 (10 77 25 1)

SPAIN (June 1977, 58 pages)
ISBN 92-64-11661-3 (10 77 24 1)

JAPAN (July 1977, 70 pages)
ISBN 92-64-1 1682-6 (10 77 03 1)

UNITED STATES (July 1977,
82 pages) ISBN 92-64-1 1 671 -0
(1077 02 1)

NEW ZEALAND (July 1977, 68 pages)
ISBN 92-64-1 1 672-9 (1 0 77 05 1 )

CANADA (July 1977, 62 pages)
ISBN 92-64-1 1 660-5 (1 0 77 01 1 )

Each booklet 	 £ 7. W $2.50 F 10,00

Subscription 	£20.00 $45.00 F 180,00

OECD ECONOMIC OUTLOOK No. 21

(July 1977)

Discusses economic prospects in the
OECD area and individual countries to

mid-1978 for growth, inflation and
world trade and payments. Special
sections on the adjustment process
since the oil crisis and capacity utilisa¬
tion in manufacturing are included.
1 12 77 2 1 1) ISBN 92-64- 1 1 675-3

160 pages 	 £3.10 $7.00 F28.00

SHORT-TERM ECONOMIC INDI¬

CATORS FOR MANUFACTURING

INDUSTRIES, 1973-1978. 7th issue /
INDICATEURS ÉCONOMIQUES A
COURT TERME POUR LES INDUS¬

TRIES MANUFACTURIÈRES (July
1977). "Document" Series

(69 77 03 3) ISBN 92-64-01657-0

122 pages, bilingual	 £2.20 $4.50 F 18,00

NATIONAL ACCOUNTS OF OECD

COUNTRIES, 1975. Vol. II. Detailed
Tables / COMPTES NATIONAUX

DES PAYS DE L'OCDE (August 1 977)

130 77 02 3) ISBN 92-64-01658-9

372 pages, bilingual	 £5.50 $7 7,25 F45.00

QUARTERLY NATIONAL AC¬

COUNTS, 1960-71. Historical Statis¬
tics / COMPTES NATIONAUX

TRIMESTRIELS (August 1977)
130 77 10 3) ISBN 92-64-01659-7

106 pages, bilingual	 £3.00 $6.00 F24.00

"Technical Papers". RELATION¬
SHIPS BETWEEN FERTILITY, CHILD
MORTALITY AND NUTRITION IN

AFRICA. (August 1977). "Document"
Series

Examines the relationships between
famine, fecundity, breastfeeding, in¬
fant mortality and nutrition.

(41 77 04 11 ISBN 92-64-11633-8

108 pages 	 £3.00 $6.00 F24.00

BEEF PRODUCTION IN SOUTHERN

EUROPE (August 1 977).
"Document" Series

Analysis of the situation and the pos¬
sibilities for development of beef pro¬
duction in seven Southern European
countries.

142 77 02 1) ISBN 92-64-11647-8

1 12 pages 	 £3.60 $7.50 F30.00

REVIEW OF FISHERIES IN OECD

MEMBER COUNTRIES, 1976 (Au¬

gust 1977)
(53 77 01 1) ISBN 92-64-11679-6

254 pages 	 £4.60 $9.50 F38.00

TEXTILE INDUSTRY IN OECD

COUNTRIES, 1975 / L'INDUSTRIE
TEXTILE DANS LES PAYS DE

L'OCDE (July 1977)

Provides statistical data on production
and consumption of textile goods and
raw materials and on the structure of

the industry (labour force, investment
and machinery).

(71 77 70 3) ISBN 92-64-01651-1

94 pages, bilingual 	 £2.00 $4.00 F16.00

PULP AND PAPER. Quarterly Statis¬
tics, 1977-1 / PATES ET PAPIERS

(July 1977)
(73 77 01 3)

56 pages	 £7.80 $4 00 F16.00
ISSN 0335-377X

Subscription	 £5.30 $ 72.00 F48.00

THE ENGINEERING INDUSTRIES IN

OECD MEMBER COUNTRIES,
1972-1975. Basic Statistics / LES IN¬

DUSTRIES MÉCANIQUES ET ÉLEC-
TRIQUES DANS LES PAYS

MEMBRES DE L'OCDE (August
1977). "Document" Series

(71 77 40 3) ISBN 92-64-01700-3

94 pages, bilingual 	 £2.50 $5.00 F20,00

NUCLEAR LAW BULLETIN No. 19,

May 1977 (July 1977)
(67 77 19 11 ISSN 0304-341X

Subscription (2 issues and supplements}
82 pages	 £2.80 $6.25 F25.00

MARITIME TRANSPORT, 1976 (Au¬

gust 1977)

Covers world shipping development
during 1976 and early 1977, national
and international shipping policy, ship

ping demand and supply and the
freight markets. Particular features in¬
clude the present and future world oil
carrier glut and the threatened dry bulk
cargo carrier surplus.
C76 77 07 7 J ISBN 92-64-1 1680-X

746 pages 	 £3.90 $8.00 F32.00

ECMT

ORGANISATION OF REGIONAL

PASSENGER TRANSPORT. 35th

Round Table (August 1977)

Regional transport needs. The organi¬
sation of projects. The role of the au¬
thorities. Regular special-purpose ser¬
vices. The function of national rail¬

ways. "Intermediate" modes of trans¬
port. Fares. Financial aspects.

(75 77 04 11 ISBN 92-821-1042-7

40 pages	 £7.80 $3.75 F75.00

ECMT

RESEARCH ON TRANSPORT

ECONOMICS Vol.X, No. 1 - May
1977 / RECHERCHE EN MATIÈRE
D'ÉCONOMIE DES TRANSPORTS

(August 1977)
(74 77 01 3) ISSN 0304-3320

194 pages, bilingual
Annual Subscription ... £13.30 $30.00 F120.00

THE FUTURE OF EUROPEAN PAS¬

SENGER TRANSPORT (August
1977). "Document" Series

Forecasts the implications of a number
of alternative long-range strategies for
meeting the growing demand for pas¬
senger transport between the major
metropolitan regions of Western
Europe.

(93 77 02 1) ISBN 92-64-7 7678-8
910 pages plus maps .. £14.60 $30.00 F 160.00

EMISSION CONTROL COSTS IN

THE IRON AND STEEL INDUSTRY

(August 1977)

Description of the methodology : basic
facts, technical characteristics, cost of
controlling emissions; cost impact of
emission control in the iron and steel

industry.

(97 77 02 1) ISBN 92-64- 1 1642-7
176 pages	 3.60 $7.50 F30.00

All new OECD publications
will be on show at the

FRANKFURT BOOK FAIR

Hall 5 Stand n° 4259

12th-17th October

ENVIRONMENTAL POLICIES IN

JAPAN (July 1977)

Analyses causes and indicators of en¬
vironmental degradation; develop¬
ment and specific compensation
schemes for environmental health

damages; location of pollution
sources, achievements of environ¬

mental policies; economic assess¬
ment of pollution control costs.

(97 77 04 1) ISBN 92-64-11669-9

96 pages	 £2.50 $5.00 F20.00

MINISTERS OF LABOUR AND THE

PROBLEMS OF EMPLOYMENT.

Vol. II (July 1977). "Document"
Series

Presents the views of the Ministers of

Labour on the crucial options in the
field of employment, using their own
words to the greatest possible extent.
(87 77 03 11 ISBN 92-64-11664-8
48 pages	 £7.70 $3.50 F14.00

SELECTION AND CERTIFICATION IN

EDUCATION AND EMPLOYMENT

(August 1977)

Analyses the functioning of assess¬
ment and credentialling processes
within formal educational systems,
and the uses and abuses of credentials

in the recruitment promotion practices
of employers.

(97 77 07 1) ISBN 92-64-11611-7

146 pages 	 £3.60 $7.50 F30.00

EDUCATIONAL EXPENDITURE IN

FRANCE, JAPAN AND THE UNITED
KINGDOM / LES DÉPENSES D'EN¬
SEIGNEMENT EN FRANCE, AU JA¬

PON ET AU ROYAUME-UNI (August
1977). "Document" Series

This pilot study analyses expenditure
in three countries, presenting esti¬
mates in comparative form, in order to
facilitate policy decision-making.
(97 77 03 3) ISBN 92-64-01605-8

336 pages, bilingual	 £5.90 $ 72.00 F48.00

CERl

EARLY CHILDHOOD CARE AND

EDUCATION (August 1977)

Identifies key problems produced by
the social revolution and the develop¬
ment of knowledge about children.
(96 77 02 1) ISBN 92-64-11631-1

62 pages	 £2.00 $4.00 F16.00

CERl

PIAGETIAN INVENTORIES (August
1977)

Collection and analysis of psychologi¬
cal experiments as pedagogical situa¬
tions.

(96 76 70 7 J ISBN 92-64-11432-7
£10.00 $22.00 F90,00
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