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The World

Energy Outlook
for the Next

Ten Years
A team of OECD experts has just completed an as¬
sessment of the World Energy Outlook (1) to 1985
angjbeyond. OECD's Secretary General, Emile van

Lennep and his Special Coun¬
sellor on Energy Questions, Dr.
Ulf Lantzke, comment on the

projections and their im¬
plications. And the team
answers some ques¬

tions about the findings
of the study.

* y

(1) Just published under
the title "World Energy

Outlook".
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EMILE VAN LENNEP OECD SECRETARY-GENERAL

The World Energy Outlook substantially revises and extends
the long-term energy assessment contained in Energy
Prospects to 1985, which was published in 1974. In the

earlier report the GDP of OECD was assumed to grow at an
average annual rate of about 5 per cent from 1972 to 1985, com¬

pared to 4 per cent for the same period in the so-called reference
projection of the current report. Yet net oil imports in 1 985 are now
expected to be 70 per cent higher than forecast in the earlier
assessment.

Among the major revisions to the earlier report which have been
made, two are noteworthy for their policy implications. First, con¬
sumer demand for energy products in response to price changes is
now projected to be less elastic than we had assumed.

Second, investment in production of additional resources of

energy was assumed to respond almost immediately to higher
prices. This did not prove to be the case, largely because of

constraints imposed by other policy considerations.

In addition the recession itself has had a major inhibiting impact

on investments in energy conservation and new energy production.

Stagnant economic growth and high inflation have tended to mask
the gravity of the energy problem and to sap the political will to
resolve it.

Although the reference case of the current report forecasts
higher net oil imports than the previous report, it reflects a consider¬
able effort in expanding supplies and reducing demand through
conservation. Yet we continue to be faced with a very serious
energy problem which has major economic implications. Any
slackening of efforts to meet even current goals will only further
intensify the gravity of the situation.

Net Imports

1,750

A. OECD'S PRESENT PROJECTIONS

AS COMPARED

WITH THOSE OF 1974

Total Energy Requirements for 1985

1974 Projection (11 1976 Projection (2)

5.603 Mtoe ,218 Mtoe

(1) Assumed price of oil: $ 9 per barrel (in 1972 S).
Assumed OECD growth rate: 4.9 per cent for 1972-1985.
(2) Assumed price of oil: S 11.51 (in 1976 .
Assumed OECD growth rate: 4.2 per cent for 1974-1 985 (moderate
growth) with continuation of present policies.

NUCLEAR ENERGY

Production HYDRO AND

GEOTHERMAL

ENERGY

365

I 14
Net Exports

1974

Projection

1976

Projection
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This is by no means an unduly pessimistic outlook. Indeed, there

are a number of specialists in industry and in Member governments
who would consider the new projections, even in the reference

case, let alone the accelerated policy case, as being on the opti¬
mistic side, as regards both supply potential and the scope for
conservation. If this were true, then the problems faced by OECD
policy-makers would, of course, be even greater than foreseen.

What are the economic implications of the report.

First, the prospective balance of supply and demand for energy
products looks very different from that of two years ago. Instead of a

situation in which pressures for lower prices seemed likely to de¬

velop before the end of the decade, the reverse now seems to be
the case.

Second, the balance-of-payments problems arising from oil im¬
ports will be with us for longer than previously expected. Whereas
previously it was expected that the oil bill of OECD countries would

start declining at constant prices in the last years of this decade, the
current projections suggest a further 20 billion dollars increase

between 1977 and 1980 at today's prices.

Finally, we must avoid energy becoming a major constraint for

our economic policies. The medium-term OECD economic

strategy is to achieve full employment through a moderate but
sustained expansion while continuing to wind down inflation. Con¬
tinued disequilibrium in energy will make this goal more difficult to
achieve.

This is why action must be taken to improve the energy supply
and demand balance along the lines of the accelerated policy case
described in the World Energy Outlook. Indeed, where possible we
should try to enlarge and strengthen the conservation and supply
measures described in this alternative in order to increase the room

for manouvre of global economic policies.

Among the alternatives to imported oil, the largest increase in production
within the OECD area between now and 1 985 will be in nuclear energy and
in domestic oil.

To left: core of a nuclear plant outside Chicago.
To right: an oil rig off the Scottish coast.

Dr. Ulf LANTZKE, SPECIAL COUNSELLOR

TO THE SECRETARY-GENERAL ON ENERGY QUESTIONS

The World Energy Outlook is basically an experts' call for action

on energy policy.

By this I do not mean to say that no action has been taken to solve

the energy problem. On the contrary, we recognise that significant
improvements in efficiency of energy use will be made as a result of
action already under way. This is illustrated by the change over
historical trends in the relationship between total primary energy
requirements and gross domestic product, which is implied by the

projection made in the reference case of the report. Thus, for the

period 1974 to 1985 this ratio is estimated to be 0.84 compared
to 0.99 over the period between 1960 and 1974.

The essential feature of the energy problem is its long-term
nature. Despite the progress that has been made, we still face a

serious energy problem in the future unless further more vigorous
action is taken. The assessment of our long-term energy prospects
shows a two-phase problem. During the first phase to the late

80's or early 90's we have to begin to make structural adjust¬

ments to more efficient use of energy and to rely largely on the
classical sources of energy supply, namely, oil, gas, coal and
nuclear fission; during the second phase beyond 1 990, our supply
pattern will have to rely increasingly on the more unconventional
sources and new technologies such as solar energy, coal conver¬
sion, geothermal, biomass conversion or even ocean and wind

energy.

Although the problem is of a long-term nature, policy-making

machinery in all countries is often oriented towards the short-term.

The results of action taken now could take up to a decade to
produce a visible impact. We will have to ensure that our policy-



making machinery responds to the long-term character of the
problem.

I think that publication of the World Energy Outlook is very timely
for three reasons. First, in energy policy terms now is the time to
take action to change the energy situation in 1985. But although
there is still time, it is not much, given the long lead times for energy
policy action and investments to mature.

Second, in the context of improving relations between the indus¬
trial countries and the developing countries, oil producers and
consumers alike, the World Energy Outlook demonstrates that the
energy problem is a global one which profoundly affects all coun¬
tries. It also shows that the industrialised countries can and

must do more about their own energy situation. This should not

be viewed as an aggressive move in fact, OPEC countries have
repeatedly requested it.

Third, in political terms 1976 was not a year for fundamental
decisions on energy policy, but with elections behind us in many
key countries, governments are formulating new energy policies.
We hope that the Outlook will contribute to this process.

As to the substance of our recommendations. The world energy

supply and demand balance can only be improved by-availing of
both energy conservation and rapid development of new energy

supplies. I should like to emphasise that the scope and potential of
each country can only be fully realised as part of an overall package

containing meaningful, balanced energy-policy measures by all
OECD countries. This is not to say that there should be a uniform
concept applied to each region nor that individual countries should

give up their sovereignty in as crucial a domain as energy policy.
Rather it means that there must be strong political will to develop
international energy co-operation between North America, Europe
and the OECD Pacific region. For example, Europe and Japan
could make a major impact by substituting coal and nuclear power
for heavy fuel oil in all potential areas. And the United States and
Canada could develop the considerable potential that exists for
energy conservation as well as stimulate investment to develop
additional energy resources in North America.

I am optimistic that the necessary action will be taken. This is
because the energy issue is far too important to be ignored or for
action to~be delayed. The new United States Administration has
already indicated the high priority it attaches to energy. In Europe
and Japan there is very broad awareness of the problem. And

within the OECD, the Member countries of the International Energy
Agency have established a framework to develop their interna¬

tional cooperation on energy including the basic principles of the
process that will be required to achieve a better energy supply and
demand balance.

An OECD Team Answers

1 2 Questions (2)

What does OECD' s assessment of
the world energy outlook

conclude about OECD oil

imports over the next ten years?

If prices stay constant in real terms, if we

continue present energy policies and if the

kind of growth rates foreseen in the

economic strategy agreed to by Ministers

last May prevail, oil imports could reach

35 million barrels a day by 1985. This
means dependence on imported oil to sup¬

ply about a third of our energy require¬

ments. Although the growth in imports is
much less than the historical rate of in¬

crease and also less than was foreseen

prior to the energy crisis, it still represents a
substantial expansion over 1974 and over
what was foreseen in 1974, the time of

OECD's first long-term energy assess¬
ment.

This relatively pessimistic projection

rests on a number of specific assump¬

tions that already announced conserva¬

tion programmes will be carried out; that oil

price controls in the United States will not
be extended beyond 1 979 and that natural

gas prices will be greatly increased; that

(2) The team, led by James Reddington, Head of
OECD's Policy Analysis Division, also includes
Richard E. Hamilton, Francisco J. Alvarez-Vara, and
Yoshihiko Yamada.

B. OECD NET OIL IMPORTS

Historical and Projected (under several
assumptions)

/N High Growth
/ / Mtoe Mb/d

/ / 1 800
Moderate Growth

(Present Policies)

1 600 32 Low Growtn

1 400 28

Moderate Growth

1 200 24 (Accelerated Policies)

1 000 20

800 16

600 12

400 8

200 4

1960



C. OECD ENERGY DEPENDENCY
Historical and Projected (Moderate Growth Case)

A : Present Energy Policy

B : Vigorous Energy Policy

I Net Energy Imports

I OECD Production

25%

75%

33%

67%

37%

63 % I

.

37%

37 % fc	.
I 28 %

63%

72%

1965 1 970 1 974 1980

A B

1985

impact of these lower supply estimates on
oil imports more than offsets that of lower

demand. One reason for the expectation of

lower domestic supplies is that slower
economic growth plus higher electricity
prices will cause a fall-off in demand for

electricity which in turn will lead to post¬
ponement of some planned increases in
nuclear capacity and to a lesser extent in

hydro capacity and coal production. In ad¬
dition investors in some countries have

taken a cautious wait-and-see attitude as a

result of indecisive energy policies and un¬
certainty about future prices. Opposition by
environmental groups, moreover, has de¬

layed a number of energy projects. While

energy prices have risen relative to general

prices, costs of energy production have
also risen in real terms, and these cost

increases, coupled with higher taxation of

energy production (in order to siphon off

"windfall" profits resulting from the energy
price increases) have reduced the incen¬

tives offered by higher energy prices.
Moreover another consideration is that

lead times for some energy projects are so
long that some production increases

stimulated by higher prices will not occur
until after 1985.

A final reason for the difference is that we

now have better sources of information

than we did. OECD governments have
been encouraged to make detailed assess¬
ments of their own situation, and private

production limits will not be introduced in

the United Kingdom in 1982 (the possibility
has been left open by the government). If

there were "slippage" in the implementa¬

tion of the programmes that lie behind
these assumptions, dependence on

foreign oil would be still greater.

What has happened to change the
outlook for OECD imports?

At the time of the last study, the quadru¬

pling of oil prices was a very recent event
and it seemed likely that market forces
alone would generate an increase in the
supply of alternative sources and a de¬
crease in consumption of such magnitude
that oil imports would not rise at all. But
higher prices have not had the effect envis¬
aged. While total energy demand is pro¬
jected to grow more slowly than previously
estimated, this is not due to a larger ex¬

pected direct response of energy demand
to price (in fact a smaller response is pro¬

jected) but to a lower assumed rate of
economic growth (4.2 per cent from 1974
to 1 985 in the present study compared with
4.9 per cent from 1 972 to 1 985 in the 1 974
assessment).

Domestic energy supplies, however, are

projected to grow considerably more slowly

than shown in the earlier study, and the

D. SUPPLY AND DEMAND PROJECTIONS FOR OECD

(Moderate Growth) in Mtoe

A: Present Energy Policies

B: Vigorous Energy Policies

] Oil (including bunkers)

I I Natural Gas

I I Solid

I I HydrolGeo

! Nuclear

Net Imports

(% of consumption of each
fuel)

5 213

58

5,0%

3 545

68, 1 %

237

685

707

1 858

6,8%

64,9%

1974

5,9%



E. WORLD OIL TRADE

Historical and Projected (Moderate Growth Case) Million barrels per day

A : Present Energy Policies

B: Vigorous Energy Policies on lnf1E

(1) Albania, Bermuda, Cuba,
Cyprus, Gibraltar, Israel, Puerto
Rico and other US possessions,
South African Customs Union.

(2) Change in stocks at sea and
statistical difference.

D OPEC OECD
Centrally Planned
Europe

.

Centrally Planned
Asia D Non-OPEC Developing

Countries Others (1) Residual (2)

groups have done the same. This does not
mean that we have taken over national

forecasts uncritically on the contrary. But
the fact that they exist provides a better
basis for independent judgements.

In the last study three possible
prices were assumed and in this

assessment you have assumed
only one. Is that realistic?

The future course of oil prices is still un¬
certain, but the course of economic growth
is even more so. For this reason it was

decided for the present study to focus on
the effects of alternative economic growth
rates.

What do you estimate would
happen if growth rates in the

OECD area should turn out to be

more rapid than now envisaged?

Two alternatives to the moderate-growth

hypothesis are used one lower and one
higher. If the growth rate were 4.7 per cent
from 1974 to 1985 instead of the 4.2 per

cent projected, OECD oil imports could
reach 39 million barrels a day in 1985. A

change up or down in 1985 GDP by
1 per cent (that would be equivalent to a
change in the annual rate of growth of less
than 0.1 per cent) would change net oil im

ports by 0.7 million barrels per day either

way.

How much exactly does the study
estimate that total world demand

for OPEC oil will amount to by
1985 with moderate growth and

no change in current energy
policies ?

The figure we arrive at is 39 million bar¬

rels a day taking account of the demand of
the OPEC countries themselves for their

own oil, net exports by the centrally plan¬
ned economies and World Bank estimates

for net imports of the non-OPEC develop¬
ing countries.

How does this compare with the
oil-producing countries' ability to

provide the oil?

Technically speaking, the production
capacity of the OPEC countries should be
sufficient to cover these needs since an

expansion of capacity to 45 million barrels
a day is planned. But it is not sure that this
expansion will in fact take place or that
these countries will be willing to produce at

full capacity.

Aside from the economic risks of such a

situation continuing upward pressure on

prices, possible absolute shortages of oil,

and loss of investor confidence stemming
from the vulnerability of our economies

there is a danger that, as dependence on

oil imports increases, consumer countries
may lose an important measure of freedom
in the conduct of their foreign affairs.

What can be done to reduce this

dependence on imported oil?

Clearly we cannot rely on current gov¬
ernment policies. More vigorous policies
are necessary. In some instances what is
required is the removal of existing interfer¬
ence with the price system. In other cases
additional policies are needed to supple¬
ment market forces. Since the countries of

OECD have widely different resource en¬

dowments, energy needs and financial
capabilities, national programmes will dif¬
fer. The energy-rich members of OECD
can influence world market conditions by

developing alternative resources within
their own countries. The financially-rich

members can extend capital to assist this
development and offer markets for some of
the output. The energy-poor countries can
do the same, on a more limited scale. All

can join in encouraging a conservation
ethic and re-ordering the regulatory ap¬
paratus so as not to impede efficient allo¬
cation of energy.

In accelerating development of domestic
sources, the greatest opportunities are in

8



energy forms which are lower in cost than
imported oil, which are well on the way to

being proved and which are plentiful in
supply. The constraints then are within the

power of governments to remove. Specific
recommendations made by OECD's study

include acceleration of leasing activity and

the granting of production licences, re¬
moval of constraints such as controlled

prices, and getting a proper balance bet¬

ween energy and environmental needs

without giving exclusive weight to either.
But for the five conventional energy

sources oil, gas, coal, nuclear and hyd¬
ro action is required very soon within

the next year or so if the new policies are to

have any appreciable impact on supplies in
the 1980's.

What kinds of conservation

measures are envisaged?

First of all, pricing energy at world market
levels, then measures to bolster the price

effect setting or tightening auto-effi¬

ciency standards, giving tax incentives to
encourage energy savings in industry, and

setting stricter standards for insulation.
Other measures of a more structural nature

such as encouraging public transport and

better planning of urban land use are
equally important as are measures that

would stimulate greater awareness of the
potential for conservation among consum¬
ers.

How much do you estimate that
such accelerated policies could

save ?

All in all, more than 10 million barrels a

day just over half of it through expansion
of energy production, and the rest through
reduced demand and a small amount of

substitution of gas imports for oil.

Which country has the most
potential for conservation ?

The United States and possibly Canada,
because prices have been kept below
world market levels and auto fuel economy
is lower than in most other OECD coun¬

tries. The United States also has the

greatest potential for increasing produc¬
tion.

In this latest assessment you have
gone beyond 1985 to 1990 and
1995. What can one say about
the prospects for those years ?

In 1 990, if more rigorous policies are not
adopted, the import problem will become
even more serious, with OECD oil import
demand estimated at more than 40 million

barrels a day. And if OECD governments

were to shift away from nuclear power as
the main means of generating electricity on
safety and environmental grounds, the
consequences for increased oil imports

could be still worse. With more vigorous

conservation and production policies, how¬

ever, and with growing dependence on

nuclear power, oil imports could, the study

estimates, be kept down to about 27 million

barrels a day, only slightly above the 1973
level.

It is dangerous to push forecasting
further into the future. A simple extrapola¬
tion would assume that there would be no

change in the real price of oil, no funda¬
mental changes brought about by new
forms of energy and no major economic or
political alterations, and these are naive

assumptions to say the least. But it may be

useful to extrapolate just to see what might
happen if more vigorous policies are not
adopted if there should be policy drift.

SPECIFIC POLICY OPTIONS FOR

INCREASING OECD PRODUCTION (1985)
(Mboeld)

Region and Country Type of Energy

Additional

Potential

Production

Policy Action

North America
United States

Total

Oil -

Beaufort Sea

Oil -

OCS

Oil -

Onshore

Natural Gas

NGL

0.4

1.0

0.9

1.4

0.1

Granting leases, production licenses, permit for
second looping of Alyeska pipeline

Acceleration of leasing

Government research and subsidy for advanced
secondary and tertiary recovery techniques

Complete decontrol of natural gas prices and acce¬
leration of licensing of OCS

3.8

Europe
Norway

Netherlands

Germany, France
etc.

Total

Gas -

North Sea

Gas-

Onshore

Nuclear Energy

0.2

0.3

0.8

Construct a marine transportation system if
economically feasible

Relaxation of export policy

Assigning higher priority to nuclear capacity expan¬
sion

1.3

Pacific

Japan

Australia

Total

Nuclear Energy

Coal

0.4

0.2

Assigning higher priority to nuclear capacity expan¬
sion

Issuance of production licenses to producers for
export

0.6

OECD Total 5.7

HOW THE OIL IMPORT SAVINGS OF

10.6 MILLION BARRELS A DAY CAN BE ACHIEVED (1)

Production Imports Conservation
Reduced

Bunkers
Total

North America

Europe
Pacific

3.8

1.3

0.6

0.4

1.8

1.7

0.6

0.3

0.3

0.1

5.6

3.7

1.3

Total 5.7 0.1 4.1 0.7 10.6

(1) Totals for columns and rows may not add to overall total because of rounding.



There could be a dramatic increase in the

demand for oil that would exceed not only
oil-exporting countries' desired level of

output but the likely physical productive
capacity now planned for completion in
1980.

What kinds of policies then are
needed to prevent such a drastic

development in the 1990' s ?

Government action will be needed a-

cross a broad front ranging from measures

to achieve greater conservation, measures

to accelerate development of conventional

sources of energy, and measures to bring
into production on a large scale non-con¬
ventional forms such as power from nuc¬
lear breeder-reactors, nuclear fusion, coal

in liquid and gaseous form, solar energy,

geothermal energy and biomass energy. A
strong commitment to altering projected
trends needs to be made soon because

lead times are long, particularly for new
forms of energy which require years of R &
D before becoming commercially feasible,
and options will become more limited as

time goes on.

THE WORLD ENERGY

OUTLOOK BY REGION

OECD EUROPE

The one region for which oil imports are

not expected to increase greatly between
1974 and 1985 is OECD Europe, mainly

because of expansion of North Sea oil pro¬
duction.

Energy demand is projected to increase

more slowly than GDP (0.93 for each per
cent increase in GDP) in the "reference"

scenario (Scenario 1 in the chart). The ac¬

celerated policy scenario incorporates

further savings of 5 per cent of total energy
requirements by 1985 as a result of lower

speed limits, improved automobile effi¬

ciency, better building insulation, and in¬

troduction of energy saving technology in
industry.

OPTIONS FOR FUEL CONSERVATION (1985)
(Mboeld)

Region and Country
Energy

Use

Potential

Savings Policy Action

North America
Canada Transpor¬

tation

Household

0.2

0.2

Establishment of 33 mpg auto efficiency standard

Revision of insulation standards; retrofit old build¬

ings

United States Transpor¬
tation

0.7 Establishment of 27.5 mpg auto efficiency standard :
adoption of van pooling ; improved airline load factor

Household 0.4 Higher thermal standards for buildings; appliance
labelling; tax credit for insulation

Industrial 0.4 Industry conservation monitoring programme;
greater investment tax credits for new equipment

Total 1.8

Europe Transpor¬
tation

0.3 Adoption of lower speed limits; improved auto effi¬
ciency; shift from private to public transport

Household 0.5 Better home insulation; higher efficiency standards
for appliances

Industrial 0.9 Investment tax credits or low-interest loans for new

equipment

Total 1.7

Pacific

Japan 0.5 Greater tax credits or other investment incentives for

new equipment

Australia/

New Zealand

0.1 Raising of domestic energy prices to world levels

Total 0.6

OECD Total 4.1

Scenario 1 projects oil production of 4.4

million barrels per day by 1985, 3.0 from
the United Kingdom and 0.9 from Norway,

estimates based on anticipated production

profiles from existing reserves. Much of the

North Sea remains to be explored, includ¬

ing some very promising blocks in the Nor¬

wegian sector, but no additional supplies
are shown in the accelerated policy

scenario; this is based on the judgement
that production could not be started before
1985 from reserves discovered as a result

of accelerated leasing schedules.

As to natural gas, the Netherlands is,
and will continue to be, the largest Euro¬

pean producer. But the Government,
realising that the Slochteren field which

provides most of the gas, will one day be
depleted, has adopted a plan which gives

priority in supplies from this field to small
residential and industrial consumers and

specifies that new export contracts will de¬
cline after 1978. This policy, which implies

a decline in production after 1980, is as¬
sumed in the reference scenario while the

accelerated policy scenario assumes that

Dutch production could be at least 30 per

cent higher in 1985 than in 1974 on the
basis of proved and probable reserves.
Achievement of such a level would require

relaxation of current export policy. Large

natural gas supplies are also projected for
the United Kingdom and Norway.

Imports of liquified natural gas, mainly
from the USSR and OPEC countries, are

projected to grow rapidly, on the basis of
contracts already made.

After the oil crisis, nuclear power was

considered by many European govern¬

ments to be almost +he only source of

energy whose production could be stepped
up rapidly enough to serve as a replace¬
ment for imported oil. Scenario 1 shows a
rapid increase from 0.4 million barrels a
day oil equivalent in 1974 to 3.2 million in
1 985 (1 25 gigawatts of capacity by the end
of 1 985), chiefly on the basis of plants ap¬
proved by the end of 1 976, but the growth is
much less than previously anticipated. The
slowdown is due to lower anticipated elec¬

tricity demands (attributable to lower
economic growth), environmental con¬
cerns, high costs, and technical difficulties.

The accelerated policy projection of 3.9 mill¬
ion barrels a day oil equivalent in 1985 is
based largely on government target pro¬
jections made in 1976. Its achievement

would require vigorous efforts to find ac-

10



After nuclear energy and domestically produced oil, coal will provide the largest increase in OECD
energy production by 1 985. Below: architectural model for part of the Selby Coal mine in the United
Kingdom which is expected to produce ten million tons a year by 7985. Canada still has unexploited

hydro power. To right: a hydroelectric plant in Varennes, Quebec.

&
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USSR production of oil is slated to expand by 35 per cent by 1980 but OECD's estimates are lower. To
left: an oil rig in Tioumen. The output of oil from Prudhoe Bay in Alaska is expected to reach 2.3 million
barrels a day by 1985 but could be substantially stepped up. Above: checking the protective coating on
the Trans-Alaska Pipeline.
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Japan is more heavily dependent on imported oil than any other OECD region and will remain so even MiBp'^fj?*' '"» "^
with more vigorous energy policies. Above: A Japanese tanker taking on oil in a Saudi Arabian port. The > jS^Fi
annual consumption of energy in the non-OPEC developing countries is estimated at 15.6 million barrels
a day oil equivalent and oil production at 7.5 million barrels . Above: oil refinery in an Asian rice paddy, ^r ^
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ceptable sites and reduce lead times.

Coal production is projected to increase
from 4.1 to 4.3 million barrels a day oil
equivalent by 1 985 in both the " reference"

scenario (Scenario 1) and Scenario 2, in¬

creases in the United Kingdom, Spain and
Turkey being offset by reductions in other
countries. The reason why increases are
limited in Scenario 1 is that costs are high
and thus no extra increment is foreseen in

Scenario 2.

Scenario 1 assumes that any shortfall in
nuclear production would be made up by
oil-fired stations whereas in Scenario 2

coal is substituted, and, because foreign
coal is expected to be cheaper, coal im¬
ports increase.

UNITED STATES

The United States consumes nearly half
of all energy used in the OECD area and
has more potential for energy sa vings than
other OECD regions, particularly in the
transportation sector since automobile fuel

economy is relatively poor. Hence, the
projected ratio of energy to GDP growth is
lower than in other OECD regions 0.71
per cent per year. With accelerated

policies, energy requirements would be re¬
duced by an additional 2.1 million barrels

per day oil equivalent, the largest single
gain resulting from measures to ensure an

average gasoline economy standard of

27.5 miles per gallon in new automobiles
by 1985.

Domestic oil prices are currently held
below international levels, and despite
large increases in 1 976, natural gas prices
are even lower than oil prices in terms of

equivalent energy content. The OECD
study assumes that oil prices will reach
international levels by 1980 and that
natural gas prices will be increased

(Scenario 1) or completely deregulated (in
Scenario 2).

Crude oil production could only increase
from 10.4 to 1 1 .9 million barrels per day in
Scenario 1 in spite of new supplies from
Prudhoe Bay in Alaska (which are pro¬
jected to reach 2.3 million barrels a day by
1985) because of the substantial declines

expected in existing fields in the lower

forty-eight states. But large increases are
possible given the accelerated policy sce¬
nario (see Chart).

Production of natural gas is projected to
fall between 1974 and 1985 in Scenario 1

as existing fields are gradually depleted,
but a small net increase in production is
shown in Scenario 2 as a result of complete
deregulation of prices.

Gas imports (part from Canada, part

from overseas) are low because of limited
surplus capacity in Canada and because of

the high costs of liquified natural gas.

The United States possesses very large
coal reserves. The increase in coal pro¬
duction shown in the United States (kept
the same in both Scenarios 1 and 2) is one
of the largest single contributions in the
OECD area towards limiting oil import de¬
mands between now and 1985. Possible

constraints are limited demand and en¬

vironmental concerns.

Nuclear power could expand to eight ti¬

mes the 1 974 level by 1 985, though serious

delays have occurred in the past few years

because of escalating costs, a slowdown in
electricity growth, environmental opposi¬

tion and normal hold-ups in licensing and
construction. The contribution towards li¬

miting OECD oil demand made by increa¬
sed nuclear power in the United States is

even greater than that made by coal.

CANADA

A major producer as well as one of the
largest consumers, Canada will switch

from being a net energy exporter to being a
large importer over the next decade.

Energy prices are assumed to reach inter¬

national levels by 1980, despite existing
controls. Energy demand is projected to
grow more slowly than GDP. by 0.8 per
cent for every 1 per cent growth in GDP in
Scenario 1 .

Oil production is expected to decline
from 1.9 million barrels a day in 1974 to
1.4 million barrels in 1985 as reserves in

traditional producing areas are diminished.
No production is included for frontier areas

since no significant finds have yet been
made. Oil production from tar sands is put
at 0.3 million barrels per day in 1 985. Given
the rapid recent escalation in costs, this

estimate may be optimistic.

Natural Gas production is projected to

increase by more than 40 per cent if prices
go to international levels including some
from the Mackenzie Delta, although the
Federal Government has not yet made a
decision whether to approve construction
of a pipeline from this area. It is assumed

that some of the Mackenzie Delta gas will
be exported, but this is uncertain in view of

Canada's present policy of permitting ex¬
ports only if there is a surplus above exist¬
ing and foreseeable domestic require¬
ments.

Rapid expansion of coal production is
foreseen mostly in the western part of the
country for export to Japan plus lignite for
local thermal generation stations.

F. THE WORLD ENERGY OUT
(in million barrels per day oil equivalent)
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LOOK BY REGION (1)
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(1) «Total energy requirements" includes
marine bunkers and excludes changes in
stocks.

1 985 figures assume annual GDP growth :
1974-1980 OECD Europe 3.6 per cent

Canada

United States

Japan
OECD Europe
Canada

United States

Japan

1980-1985

4.8 per cent
4.4 per cent
6.0 per cent
4. 1 per cent
4.0 per cent
3.5 per cent
6.6 per cent

Production

Net Imports

Total Energy

Requirements

I	

Net Exports ^

7974

COAL	

OIL AND NGL 	

NATURAL GAS	

NUCLEAR ENERGY

HYDRO AND .
GEOTHERMAL

ENERGY r-

1 9

\

.5

\

Scenario 1 :

Continuation

of Present

Policies

Scenario 2 :

Accelerated

Policies

Nuclear and hydro power are also pro¬

jected to expand rapidly though less than
expected by the utilities in 1975.

The accelerated policy scenario

foresees a reduction in the growth of
energy consumption to the Government's

target of 3.5 per cent per year (3 per cent in
terms of OECD Secretariat's conversion

factors), and of oil imports to the target of
one-third of oil consumption.

Japan's energy consumption is the sec¬

ond largest in the OECD, and is expected
to grow rapidly because of faster assumed
economic growth than in other OECD
countries. Given the country's relative

paucity of domestic energy resources, its
present and projected oil imports bulk large
in OECD totals.

While the economic, and hence energy,

demand growth in Japan is one of the most

rapid in the OECD, it is significantly less
than the historical trend. Projected net im¬

ports, which are 8.8 million barrels per day
in Scenario 1 , would be more than 3 million

barrels per day higher if the economic
growth rate prevailing in Japan between
1 968 and 1 973 were assumed to continue

through 1985.

The potential for energy conservation is
believed to be less in Japan than in other

OECD regions, but Scenario 2 indicates
that savings of 4 per cent of 1 985 energy
requirements might be achieved in addition
to those incorporated in Scenario 1 . These
savings could be realised mostly in the in¬
dustrial sector as a result of greater tax
incentives to introduce energy efficient

techniques.

The relative deficiency of energy re¬

sources limits the production potential ex¬

cept for nuclear power, for which the fuel
must be imported. The Government's
target of 49 gigawatts of nuclear capacity in
1985 is adopted for Scenario 2 but would
require vigorous efforts. Even Scenario 1 's
estimate of 35 gigawatts will be difficult,
since 14 gigawatts of that total were still
awaiting Government approval at the end
of 1976. Up to now environmental difficul¬
ties have impeded nuclear development.
The country is subject to seismic distur¬
bances; the rivers cannot be used for cool¬

ing, and high humidity prevents the use of
cooling towers. Opposition by environ¬
mental groups has led to postponement of
a number of nuclear projects.

Liquified natural gas imports will in¬
crease eight-fold between 1 974 and 1 985 if
current contracts plus some of those under
negotiation are realised and ten-fold in the
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case of Scenario 2. (This is the Govern¬
ment's own target.)

Coal imports into Japan mostly
metallurgical coal, but some steam

coal are projected to increase rapidly.

AUSTRALIA/

NEW ZEALAND

These two countries will import modest
amounts of oil over the next decade, but

Australia will continue to be a significantnef
exporter of coal and by the early 1980s
may export some natural gas.

In Scenario 1 total energy demand is
shown to grow at the same rate from 1 973

to 1985 as in the period 1968 to 1973,

whereas in all other OECD regions it is
projected to grow more slowly. One reason

is that prices for some forms of energy are
being kept below international levels. The

accelerated policy scenario shows 1985

total energy consumption 5 per cent below

the level for Scenario 1 ; the extra savings
are judged to be achievable as a result of

permitting energy prices to rise.

Production of oil in Australia has levelled

off and is expected to decline in the future.

New Zealand's production is almost insig¬
nificant.

Natural gas production is projected to
increase in both countries, and Australia is

expected to export some gas.

Australia has large reserves of coal and
already produces and exports significant
amounts which will increase. OECD be¬

lieves exports could be even larger, with
Japan as a possible market, if the latter' s
nuclear programme falls behind schedule.

USSR AND

EASTERN EUROPE

The revised Soviet Five Year Plan for

1976-1980 calls for an expansion of oil
production of about 35 per cent to

12.4 million barrels per day by 1980, but

OECD estimates a somewhat lower figure
of 9.2 million barrels based on the record of

the last Plan and reports that development
of Siberian oil fields is lagging behind ex¬
pectations. If domestic consumption of oil

is held to 5 or 6 per cent a year growth by
substitution of coal for oil and there are

imports from Iran as projected, some oil

would be available for export to Eastern
Europe and the West in 1 980 and 1 985, but

the quantity would represent only a modest
increase from 1974 levels.

The other Eastern European countries

will be increasingly dependent on non-
Soviet oil because of the USSR's own

pressing needs for its own production. This
in turn means a need for more hard cur¬

rency if expansion is not to be slowed

further. Centrally Planned Europe as a
whole is projected to shift from being a net
exporter of oil in 1974 to becoming a net
importer by 1985.

China is the world's fourth largest energy
consumer and virtually self sufficient, de¬

pending mainly on coal (67 per cent) and oil
(23 per cent); the rest is natural gas and
hydroelectricity.

Exports of oil have increased substan¬

tially since the sharp increase in world oil
prices (0.2 million barrels a day in 1975)
and are expected to increase further. China

has built new pipe-line capacity and deep
water port facilities at Darien, has signific¬
antly expanded its tanker fleet and pushed
productive capacity faster than refining
capacity. All of these actions are indicative

of an interest in trading some of its oil on
world markets.

However, exports could be constrained

by domestic oil needs, by ideology, and by
high capital costs which have thus far pre¬
vented China from purchasing the equip¬
ment and advanced technology necessary
to explore offshore lands or utilising foreign
technical assistance. OECD estimates that

exports will triple by 1980 and increase

sixfold by 1985.

DEVELOPING

COUNTRIES

(excluding OPEC)

~x

Total needs are expected to rise from
9 million barrels per day oil equivalent in
1 974 to 1 5.6 million barrels per day in 1 985

with GDP growth of 5.5 per cent from 1 973
to 1985.

Preliminary World Bank estimates as¬

sume production in these countries as a

group of 7.6 million barrels per day of oil by
1985. A number of non-OPEC countries

are exporters of oil Angola, Bahrain,
Bolivia, Brunei, the Congo, Egypt, Mexico,
Malaysia, Oman, Syria, Tobago, Trinidad,
Tunisia and Zaire. Mexico and Egypt are
particularly promising for the future. In
1974 Mexico resumed the status of net oil

exporter after 30 years. Most optimistic es¬
timates of possible reserves range from
30 to 60 billion barrels as against official
proven reserves of 7 billion barrels. Further

exploration is expected to expand the esti

mates. Proved and probable reserves
could sustain production of at least

2.5 million barrels a day in 1980 of which

40 per cent would be consumed at home.

Egypt expects to reach 1 million barrels a

day by 1 980 in the Nile Delta with an export
surplus of over half that amount. Produc¬

tion prospects are positive in a number of

other countries (though not enough to
make them exporters; India and Brazil are
two such cases.

All in all, it is expected that from being
large net importers in 1974 (2.3 million
barrels a day) the non-OPEC developing
countries will become net exporters in 1 985
of 0.8 million barrels a day.

A rather diverse group of countries and

territories of which the largest are South
Africa, Puerto Rico, Cuba and Israel are

treated separately. Net oil imports for this

group are projected to increase from

0.6 million barrels per day in 1974 to

1.2 million barrels per day in 1985. South

Africa is an important coal producer and
might export as much as 0.2 million barrels

per day oil equivalent of coal by the early
1980s.

OPEC's energy requirements are pro¬
jected to more than double by 1985 to
8.1 million barrels per day oil equivalent.

Energy demand growth is projected to be
more rapid than GDP growth because of an

emphasis on energy intensive industries,

particularly petrochemicals.

Total demand for OPEC oil is projected
to rise from 30.8 million barrels per day in
1974 to 39.3 million barrels per day in
1985, assuming Scenario 1 for the OECD,
but is shown to fall to 28.6 million barrels a

day when the accelerated policy scenario
is assumed. Productive capacity in OPEC
countries was about 36 million barrels per
day in 1974 and, according to present ex¬
pansion plans, would increase to 45 million

barrels per day by 1 980. This level exceeds
the demand estimates not just for 1 980 but
for 1 985 as well. Indications are that OPEC

countries will prefer to produce at levels

well below full capacity, and the demands
projected in Scenario 1 could maintain

pressures for price increases.

OPEC countries are also expected to
produce large quantities of natural gas, and
could export over 21/2 million barrels per day
oil equivalent by 1985, mostly to OECD
countries.
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In order to prevent overdependence on imported oil in 1980 and beyond, OECD countries must take
positive action to expand the supply of " conventional " sourcesoil, natural gas, coal and nuclear
energy, OECD's World Energy Outlook concludes. The following article discusses some of the pro¬
blems involved in the development of nuclear energy.

NUCLEAR ENERGY:

SAFETY AND PUBLIC

INFORMATION
by Pierre Strohl, Deputy Director,

Safety and Regulation of Nuclear Activities (NEA)

The energy crisis has at least on the face of it given a new

dimension to the development of nuclear power. Some

sectors of public opinion are left with the impression that, in

opting for this form of energy the industrialised countries are re¬

sponding to a difficult situation with a leap into the unknown. They
have expressed anxiety about the dangers this move might entail

and their fears have been heightened by a feeling that expansion of

nuclear power would conflict with the increasing importance now

attached to environmental protection and the quality of life.

The reality of course is more complex and more telling. The

energy crisis has begun to have an impact probably a profound

and lasting one on the policies of most OECD countries. The

search for greater security of fuel supplies and more diverse energy
sources is part of this response as are measures designed to

conserve energy, to develop new energy forms, to use modern

methods of exploiting coal. Governments and electricity producers
have become more aware of the role that nuclear energy can play,
at least in the short and medium term, in improving the energy
balance of most OECD countries.

Nor should it be forgotten that the increasing importance of
nuclear energy in electricity generation (now about 1 0 per cent on

average for OECD countries and over 20 per cent in some of them)
is the result of a long evolution. As to the future it is important to

have a precise notion of the role nuclear energy is likely to play in

electricity generation rather than a vague idea that nuclear power

will be the source in future. Forecasts of installed electrical power

capacity in the chart are those of OECD's Nuclear Energy Agen¬

cy (1 ), but serious problems must be solved before the envisaged

targets are attained. The first set of difficulties is related to the

nuclear fuel cycle:

providing adequate supplies, over a long period and at reasona¬
ble prices, of natural uranium (the raw material) and enriched

uranium (the fuel used in most reactors now operating or planned)

reprocessing the irradiated fuel to recover unspent uranium, and

the plutonium produced, so that they can be recycled in existing
thermal reactors or in future fast-breeder reactors so as to avoid too

rapid depletion of uranium resources.

A second set of problems relate to the prevention of accidents

once nuclear power reaches the stage at which numerous large-
scale plants are operating under industrial conditions; the man¬

agement and control of radioactive wastes produced, and meas¬

ures to prevent the diversion of plutonium and other fissile materi

als to violent uses and the proliferation of atomic weapons. The

importance of these measures cannot be overestimated ; they have
a direct impact on reprocessing and plutonium recycling policy and

an indirect effect on radioactive waste management. Lastly the
opposition of some elements of public opinion to the nuclear indus¬

try may, itself, be an obstacle of a completely different nature, one
which needs to be carefully evaluated.

International Cooperation on Safety

The more intensive international cooperation to which the energy

crisis has given rise has focussed in the nuclear energy field on
these safety aspects which have aroused public concern.

In the context of a long-term programme designed to reduce
dependence on imported oil, the International Energy Agency

formed within OECD in 1974 (2) attaches particular importance to

nuclear energy problems, in particular to cooperative projects on
nuclear safety and the management of radioactive wastes.

OECD's Environment Committee has an important programme
dealing with the interaction between energy and the environment
which gives particular emphasis to those resulting from the siting of
electricity generating plants.

A similar trend can be observed in the evolution of programmes

of international organisations specialising in the peaceful uses of
nuclear energy. The technical assistance and nuclear energy plan¬

ning activities of the International Atomic Energy Agency (3) have

been stepped up as a result of the increase in oil prices, but the

impact of the crisis has been particularly evident in the Agency's

substantial safety and environmental protection programme; the

(1) Set up in 1958, in the Organisation for European Economic Coopera¬
tion (OEEC), the European Nuclear Energy Agency, with 18 Member
countries in West Europe and with Canada and the United States as
associate members, was continued when the OECD was created in 1961 .
Later, in 1972, when Japan became a full member, it became the OECD
Nuclear Energy Agency (NEA). Later, Australia, Canada, Finland and the
United States, in that order, decided to join the Agency.

(2) See OECD Observer N° 75 January/February 1975 and subseguent
issues.

(3) A specialised United Nations Agency which now has 110 Member
countries. Its main aims include technical assistance to developing coun¬
tries and the application of international safeguards for peaceful uses of
nuclear energy.
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latter has focussed on developing safety codes and guides cover¬

ing all aspects of building and operating nuclear power plants.

The Council of the European Communities, despite the fact that it
has encountered difficulties in implementing a common energy
policy, in 1975 adopted a large-scale five-year radioactive waste
management and storage programme and an action programme
on nuclear safety technology problems within the framework of
Euratom (4).

Finally, OECD's Nuclear Energy Agency (NEA) devotes most of
its efforts to questions of safety, protection of public health and
environmental protection in the field of nuclear energy. This pro¬
gramme has been considerably stepped up since 1975, with prio¬
rity going to the safety of nuclear installations and management of
radioactive wastes and illustrates the importance attached by the
international community to a satisfactory settlement of the pro¬
blems of "nuclear risk".

Priority for Safety and Protection
in the NEA

The notion of "nuclear safety" covers a number of different

activities which have the same object and were initiated as soon as

nuclear energy began to be used for peaceful purposes:
protection of workers and the public against ionising radiation by

fixing permissible levels of exposure to radiation and providing

measures to reduce such exposure

safety of nuclear installations, which covers arrangements de¬

signed to ensure safe operation and to prevent accidents and limit
their effects

control of nuclear substances (radioactive and fissile), including
radioactive wastes, and of installations in order to prevent adverse
effects on public health or diversion to noxious uses.

All these mutually complementary activities involve technologi¬
cal as well as regulatory and administrative means. A wide range of

specialised knowledge is necessary to weigh objectively the deci¬
sions that must be taken.

The results so far achieved are encouraging. Release of
radioactivity from nuclear installations during normal operation is
small, and statistics on occupational disease and accidents com¬

pare satisfactorily with those in the least dangerous industries.

Recent studies covering a fairly large number of currently operating
reactors have shown that the probability of a nuclear accident

having consequences as serious as accidents in other fields of

human activity (airplane crashes, bursting dams, fire, explosions)
is considerably lower than for these other kinds of accidents.

Such findings should not, however, lead to over-confidence or to

relaxation of the research effort. It is essential that the safety record

achieved so far be maintained when numerous large installations

are operated on an industrial scale. It is also necessary to develop
and demonstrate the effectiveness of techniques which can master

the long-term risk inherent in radioactive wastes and, above all,
prevent diversion of fissile materials.

The NEA programme does not cover all the above fields but is a
selection of those topics which are of most concern to governments

(4) The European Atomic Energy Community (Euratom), which comprises
the nine Community countries, has an extensive joint research prog¬
ramme and is also financing research activities at national level.

ESTIMATES OF TOTAL OECD ELECTRICAL

CAPACITY AND NUCLEAR POWER GROWTH

(GWe)

3 728

Electrical Capacity (GWe)

Low

1990

1985

Nuclear Power Capacity (GWe)

1975 Conversion factor: 2,457 kcallkWh
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in joint or co-ordinated activities aimed at increasing the degree of
safety.

Radiation protection

Through the work of the International Commission on Radiologi¬
cal Protection (5), maximum permissible doses for workers and
lower radiation limits for the general public taken individually or
collectively have been established at international level. On this
basis, the NEA's role under the aegis of its Committee on Radiation
Protection and Public Health (made up of representatives of minis¬
tries responsible for public health and the environment or specialist
radiation protection organisations) has been to work out practical
recommendations (regarding specific kinds of equipment, for ex¬
ample) with a view to implementing international standards in the
national regulations of Member countries. A recent NEA publica¬
tion (6) shows how small a part of the dose of ionizing radiation
received by the population is due to nuclear power production. At
the present time, the NEA programme includes a wide range of
activities related to protecting public health and the environment
from radiation in the light of predicted growth of the nuclear indus¬
try. Some of these studies concern specific sectors of the nuclear
industry uranium mining and milling, and plutonium production,
storage and recycling. Others are more general in scope: the
release of gaseous effluents from the entire nuclear fuel cycle,
exposure of workers in the nuclear industry to radiation and meas¬
ures which must be taken in the event of a nuclear incident.

Radioactive waste

Radioactive waste management has to do with the technological
methods for treating, storing and controlling waste in order to
prevent it creating a risk of radiation. In practice, for wastes having
a long half life, this means isolating it permanently from the bio¬
sphere.

These problems are dealt with by a Radioactive Waste Man¬
agement Committee set up by NEA in 1975. With techniques
already developed to the stage of industrial use, certain wastes
with low or medium levels of activity can be disposed of by dispersal

into the environment while all other types of waste can be com¬

pletely contained for storage periods of perhaps more than a cen¬
tury, under satisfactory safety conditions.

The only really major problem still to be solved is the containment
and isolation of highly radioactive wastes contaminated by alpha
emitters and especially plutonium such as that produced by the
reprocessing of irradiated fuels. Radiotoxicity of these wastes may
continue for periods of the order of 1 00,000 years and thus pose a
potential danger for future generations.

These are the problems to which the NEA has given priority
attention. A current objective is to draw up an international pro¬

gramme for incorporating highly radioactive waste into metal mat¬

rices through use of a new technology designed to increase the
stability of products and therefore to improve waste storage, trans¬
port and disposal. Another aim is to initiate joint research projects to
test the feasibility and safety of permanently disposing of highly
radioactive waste into geological formations. Disposal of such
wastes into various deep and highly stable strata (salt, granite or

clay formations, for example) seems to be the best solution availa¬
ble. To perfect this technique, and especially to demonstrate its
long-term reliability, will require long years of theoretical work as
well as research and experiment. In the meantime, safety is fully
assured by the interim solutions referred to earlier.

Safety of nuclear installations

Another important and broad-gauge programme within the NEA
is nuclear safety, a field in which work is directed by the Committee

on the Safety of Nuclear Installations, the members of which are
national experts on research into nuclear safety technology and
civil servants from the ministries and other public bodies responsi¬

ble for licensing and supervising nuclear installations. Such a
structure facilitates a dialogue between these research scientists
and public officials the aim being to identify priority research targets
and to ensure that the results of such research are properly taken
into account when installations are licensed.

As to nuclear safety research, the NEA has two primary objec¬
tives:

through exchanges of information and experience and coordi¬
nated research, to build up the technical data on which the respon¬
sible authorities can base themselves when granting construction

and operating licenses a particularly useful activity for countries
whose nuclear programmes are still in an early stage

to seek a consensus at international level on the principles and

practice of nuclear safety.

The importance of thorough research into the technology of
safety is proportional to the potential risk of nuclear energy. It would
of course be unacceptable to rely on experience acquired as a

result of trial and error to perfect the technology in this area as is

done in many other fields. On the contrary, the object is systemati¬

cally to reduce to the minimum the risks associated with materials
failure and human error through multiple barriers designed to con¬

tain radioactivity, through redundancy and autonomy of the safety,
detection and surveillance systems and through very strict quality

control. In this field the NEA has a very large number of specialised
studies to its credit, and these have helped to make nuclear safety a

frontier technology which is used as a model in other fields. Inter¬
national cooperation moreover has helped to achieve a consensus,
particularly within the OECD area, on the level of safety to be
considered acceptable for nuclear installations and the techniques

to be used in reaching this level. Agreement on these matters
obviously facilitates international trade.

Despite the consensus on technical matters, regulations and
administrative procedures for licensing and controlling nuclear in¬
stallations differ from country to country mainly because of di¬

vergences in political, administrative and industrial structures and
in legal traditions. Therefore the NEA, rather than attempting to
harmonize regulations in this field (as it has for radiation protection
standards and legislation on third-party liability) arranges for the
exchange of information so that each national authority can be¬
come acquainted with the methods and procedures used in other
countries.

International nuclear law

Nuclear laws and regulations are designed to impose strict ob¬
ligations which stem from the technical requirements of the indus¬
try. In addition to the regulations which govern the issue of licences
to build and operate nuclear installations, a special international
legal system has been set up to define third party liability for
accidents resulting from the operation of such installations. Work
by the NEA on harmonizing nuclear legislation is at the origin of this
system and, more specifically, of the 1960 Paris Convention on
Third Party Liability in the Field of Nuclear Energy (7) which

(5) A private association first set up in 1928 which received its present
name and organisational form in 1950. It is composed of experts ap¬
pointed solely on the strength of their scientific skills who have no affilia¬
tion to any group with political or commercial interests: its findings are
considered authoritative the world over.

(6) Estimated Population Exposure, by Sir Edward Pochin OECDINEA,
January 1976. See OECD Observer N° 79 January-February 1976.

(7) The Convention which took effect on 1st April, 1968 has now been
ratified by 12 countries: Belgium, Denmark, Finland, France, Germany,
Greece, Italy, Norway, Spain, Sweden, Turkey and the United Kingdom.
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Nuclear energy's share in total electricityproduction will, it is estimated, amount to some 20 per cent by 1 985
and between 35 and 45 per cent by the year 2000.

" The opposition of

guarantees protection to the victims of nuclear accidents by im¬
posing exclusive and absolute liability on the operator who must
also be insured for this purpose. These provisions have been
supplemented by the 1 963 Brussels Convention (8) which was put
into effect at the end of 1 974 and provides for additional compen¬
sation by governments should the need arise. The principles es¬
tablished by the Paris Convention have had a forceful international

impact and have profoundly affected national nuclear legislation,
even in countries that have not signed the Convention. Now the

NEA is in the process of adapting this legal system to present
developments.

Informing the Public

Whatever the achievements of international cooperation in this
field, the strictness of the regulations, the value of the technical

results achieved or the positive record, on balance, of safety in
presently operating nuclear installations, arguments based on
these facts do not always allay the fears or dispel the hostile
reactions of all sectors of public opinion. The explanation, or at
least part of it, seems to be that the basic value of technological
progress is being called into question, and this process goes well

beyond nuclear energy yet finds its principal argument in the nuc¬
lear problem. Certainly most people feel a need to know about
nuclear energy, to have straightforward information about how
nuclear power can improve their lives and what are its real dangers.
In addition, certain scientists have expressed reservations which
are based on analysis of the remaining uncertainties and as yet
unsettled problems.

However, the most vocal opposition to nuclear energy seems to
express alienation from the evolution of the modern industrial

world. Informing even an enlightened public is, therefore, a com¬
plex problem at least in some OECD countries and is reflected

in what is aptly called the "nuclear controversy".

Nuclear energy has never been able to free itself completely from
the mythical connotations it has acquired. Peaceful applications
still seem inseparable from the nightmarish images of the atomic

bomb. It has also come to symbolise the society in which we live,
and the image conjured up is of a hopelessly technocratic, cen¬
tralised, hierarchical society, dominated by giant industry and fin¬
ancial monopoly, implacably destructive of natural resources and

(8) The Brussels Convention has been ratified by nine countries: Den¬
mark, Finland, France, Germany, Italy, Norway. Spain, Sweden and the
United Kingdom.
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some elements of public opinion to the nuclear industry may itself be an obstacle... one which needs to be carefully evaluated. "

human values. For those people and especially the young who

are sensitive to this symbolism, the issues could well become
confused, and the debate could degenerate into a sterile confron¬
tation between dogmatic opponents and intransigent defenders of
the atom.

The problems involved in protecting safety and health should not
be subject to this kind of controversy. Acceptable solutions can only
be found if decisions are impartial, prudent and based on strictly
scientific analysis rather than on a trade-off between the views of

extremists. The fact that nuclear energy may be the only realistic
way for a country to meet its future energy requirements does not
mean that its risks should be underplayed. But, by the same token,
neither should the dangers of radioactivity be exaggerated for
political or sociological purposes.

It is almost always difficult to make scientific or technical
analyses intelligible to the layman. What is more, purely scientific
arguments meet with mounting scepticism. And this is particularly
true of nuclear energy because of the complex long-term biological
effects of small doses of ionizing radiations and the fact that experi¬
ence in this area is more recent and more limited than in other

technical fields. Scientists are therefore bound to qualify their con¬

clusions, engineers and public authorities to take extra precau¬

tions. And this natural prudence may be wrongly interpreted by the

public and hence increase rather than allay anxiety. The responsi¬
ble authorities are therefore at a disadvantage, at least in the

short-term, compared with opponents who use more dramatic
forms of argumentation. It is only in the longer term that regular,
accurate, clear and complete information can improve public un¬
derstanding of the real facts about the development of nuclear
energy. Clearly, this educational process must take place at na¬
tional level so as to take account of national differences in psychol¬

ogy and context but an international body like the Nuclear Energy
Agency can make a limited contribution by collecting the reliable
information that governments need from all Member countries,
then processing and circulating it to national authorities.

The nuclear controversy can at least be said to have drawn
attention to a wide range of questions and to have obliged public
authorities and experts to take an overall view of the problem.
Policy decisions as to the best rate of growth for nuclear power
generation must be based on a thorough analysis of all the advan¬
tages and risks and other drawbacks as well as the social costs of
minimising those risks through safety measures. But the calcula¬
tion must also include the pros and cons of other sources of energy,
present and future. Ultimately policy makers will have to come to
grips with the economic and social consequences of the production
and consumption of energy as such and whatever the source.
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THE ENERGY LABEL:

ONE WAY TO

CONSERVE ENERGY

Energy consumption in homes and households accounts for 20-40 per
cent of total primary energy consumption in the OECD area, and most
Member countries have therefore attempted to bring the family into the
fight for energy conservation. This can be done through various channels
of information, one being the "energy label" for certain household ap¬
pliances which shows the efficiency of the product where it counts, at the
point of sale. This new kind of labelling, which allows the consumer to make

a more rational choice, is discussed in a recently published study of
OECD's Committee on Consumer Policy (1). The following article sum¬
marises the main points made in the study.

The technical features of present-day
household appliances reflect the

fact that the greatest growth in the
industry in Member countries took place
within the context of a steadily expanding
economy with high growth rates and rela¬

tively low energy prices. Growth has been
encouraged by the spread of consumer
credit, and competition between manu¬
facturers has tended to take two forms:

low selling prices designed to appeal to a
clientele which is more concerned about

the purchase price of appliances than with

their running costs. The result has been a

race to cut prices at the expense of energy
efficiency

households already owning consumer
durables have been urged to buy new
models featuring technical "im¬

provements" which may entail greater
energy consumption without necessarily
providing better service.

This twofold policy on the part of manu¬
facturers has led to the same result ap¬
pliances which consume more energy.

Just one example : over the course of ten

years or so the maximum energy con¬

sumption for refrigerators allowed under

French regulations has been raised sub¬

stantially to take account of the price cut¬
ting competition within the Common Mar¬
ket.

A Paradoxical

Omission

Although progress has been made in

providing consumers with information

through labelling in such fields as food, tex¬
tiles and cosmetics, consumers have not

until recently been told how much energy

was required to operate the domestic ap¬

pliances they bought. With the rise in the

cost of energy, this omission has become
damaging to the interests of the househol¬

der and those of the economy in general. In

fact an appliance used continuously (a re¬
frigerator-freezer), or daily (a dish-washer,
air conditioner or television set) may con-

(1) "The Energy Label: A Means of Energy
Conservation. "

HARMONIZED CONSUMER SURVEY OF THE EUROPEAN COMMUNITIES

Percentage of households possessing durable goods (May 1975) in % of total interviewed households

Refrigerator

Freezer

Washing machine

Dish-washer

Colour television

Television black/white

DK Denmark I Italy

D Germany NL Netherlands

F France B Belgium

EIR Ireland GB United Kingdom
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sume so much energy over the course of its
life that the cost is equal to or greater than
the actual purchase price; by the same to¬
ken, if a consumer chooses an appliance

with a higher energy efficiency than com¬
peting appliances, he may make a consid¬
erable net saving even if the purchase price

is higher.

This being so, one may wonder why
energy labelling has not caught on in
Member countries. There seem to be sev¬

eral reasons:

the absence of any real interest on the

part of consumers in energy efficiency as
against the other features of the appliance

the difficulties inherent in any system of

informative labelling and the problems in¬
volved in testing energy efficiency and ex¬
pressing the result in a way that is both
accurate and intelligible to the consumer

the constraints which even voluntary

energy-labelling inevitably impose on
manufacturers and possible interference
with the free play of market forces

the still relatively low price of electricity in
certain Member countries where savings

possible with an energy label are too small
to justify the work involved.

Performance of appliances
The ratio between energy consumed and result obtained can be expressed in

various ways. It is obviously very important for the performance-testing
methods on which labelling information is based to be standardized and

identical for all appliances sold on a given national market or on the international
market. Otherwise, energy efficiency figures would have no meaning for the con¬
sumer since there would be no way of making a fair comparison between two

appliances, and this would distort competition.
The first method is to determine the consumption of an appliance on a standard

basis which reproduces the assumed conditions of its average real use. This is a
relatively simple process for an appliance which operates continously, such as a
refrigerator. All that has to be done is to work out a pattern of use for the appliance,
approximating to normal service, and then to find the quantity of energy consumed in
running the appliance for a specific period of time. This is the method used in the
United States and in France for combined refrigerator-freezers.

The second method consists in evaluating the energy efficiency of an appliance in
terms of a ratio expressing the quantity of energy necessary to obtain a result
measured in constant units. This method is suitable for testing the performance of

appliances used in greatly varying conditions and for varying periods of time. It is used
in the United States for a number of appliances, including air-conditioners. An

appliance's energy efficiency ratio (EER) is obtained by measuring its output in British
Thermal Units (BTU) for one hour of service and dividing this figure by the number of
kWh consumed. The higher the EER, the higher the energy efficiency of the ap¬
pliance. In the United States, an air-conditioner's energy label, apart from showing its
energy ratio (e.g. EER: 9.3), also indicates the maximum and minimum ratios
available on the market (in this case, 9.9 and 5.4) so that would-be purchasers can
immediately see how any one air-conditioner compares for efficiency with rival
models.

The Aims

Energy labelling has three purposes:
initially, to enable the consumer to make

a reasoned choice one which takes

energy efficiency into account among the
appliances offered to him and thus to re¬

duce energy consumption and day-to-day
expenses. In the first months of the energy
labelling experiment in the United States,

for example, it was found that consumer
preference was changing in favour of ener¬
gy-efficient air-conditioners.

in the medium term, to provide man¬
ufacturers with an incentive to design ap¬

pliances having improved energy perfor¬
mance and therefore better tailored to con¬

sumers' requirements. This could well lead
to a " new generation" of appliances having

a new relationship between purchase price

and running costs, although the
changeover can only be gradual for two
reasons

manufacturers must find it compatible

with the amortisation of their existing

equipment, with the cost and time involved
in modifying the production process and
with the disposal of existing stocks

the changeover must give consumers

time to change their habits; this implies a

relatively long period of demonstration, in¬
formation and education.

ultimately, to help national economies

reach better equilibrium in their energy bal¬
ance and hence their balance of payments,

to promote optimum conservation of
non-renewable energy resources and
protection of the environment.

This rather long process needs to be
started without delay. Energy-labelling of
domestic appliances is clearly one way to
reorient the search for technical progress

in an expanding industry. It can bring com¬

petitive success to dynamic enterprises
and be a useful addition to national econo¬

mic policy.

Experience to Date

Although many Member countries have
looked into the matter, action on energy

labelling is limited to very few cases. So
far only four Member countries (Canada,
France, Switzerland and the United States)

have energy-labelling schemes for
domestic appliances, though Germany,
Japan and the Netherlands are planning to
introduce them. The Commission of the

European Communities has studied the
subject and in May of 1976 its Council is¬
sued a "Recommendation on the rational

use of energy for electrical household ap¬
pliances". The labelling schemes affect
appliances with high energy consumption

and a wide market washing and wash¬

ing-up machines, refrigerators, freezers,
heaters and cookers. In Sweden, energy-

labelling is part of a more comprehensive
plan which includes dealing with the prob¬
lem of whether it is possible to manufacture
household appliances which use less
energy than currently available products.

The labelling scheme may be voluntary,

i.e. open to those manufacturers who wish
to join it and who comply with the specifica¬
tions, or be made legally compulsory for
manufacturers of certain categories of ap¬
pliances. Both systems are in use in vari¬
ous Member countries:

voluntary labelling has recently been
adopted in France and is also preferred in
other countries including Germany. There
is reason to believe that it may also be the
choice of the Common Market countries.

The voluntary system is in line with the
competitive search for better energy effi¬
ciency of appliances. It leaves the matter to
the free choice of consumers and the initia¬

tive of manufacturers, but it may meet with

obstacles and give rise to certain reserva¬
tions as has been the case in North

America recently.

in the United States, voluntary labelling
(introduced in 1973) was replaced by a
compulsory system in December 1975.
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ENERGY CONSUMPTION OF HOUSEHOLD APPLIANCES

(Average estimated annual consumption per appliance per year in kWh)

UNITED STATES (2)

Carving knife
Heating pad
Mixer

Egg cooker
Blender
Waffle iron

Waste disposer
Sandwich grill
Toaster

Fan (circulating)
Trash compactor
Washing machine (non-automatic)

Deep fryer
Hot plate
Broiler

Washing machine (automatic)
Coffee maker

Fan (rollaway)
Humidifier
Iron (hand)

Bed covering
Fan (window)
Heater, portable
Frying pan
Oven, microwave
Roaster
Air cleaner

291 Fan (attic)

363 Dishwasher

377 Dehumidifier

728 Refrigerator (12 cu. ft.)

- 993 Clothes dryer

1,137 Refrigerator/ freezer (14 cu. ft.)

1,175 Oven, microwave (with oven)

1,195 Freezer (15 cu. ft.)
1 ,205 Oven, microwave (with self-cleaning oven)

1 ,21 7 Refrigerator Frostless (1 2 cu. ft.)

1,761 Freezer Frostless (15 cu. ft.)

1 ,829 Refrigerator/ Freezer Frostless (14 cu. ft.)

1 ,889 Air conditioner, room

4,219 Water heater

4,81 1 Water heater Quick-recovery

s:(1)EDFandlNSEE.
(2) "The Library of Congress, Energy Facts, November 1973", extract from Statistical Abstract

of the United States, 1974.

Canada is following suit: originally Canada

opted for the voluntary system but is now

working on a compulsory scheme after
concluding that voluntary labelling would

cover far too small a share (about 10 per

cent) of the domestic appliances market. It
seems that Canadian manufacturers

realising the need for balanced terms of

competition, came to regard compulsory

labelling as likely to be both more fair and
more effective.

The choice of one system or the other is
not, therefore, irreversible. It may even
prove useful in some cases to combine the
two:

a voluntary labelling scheme could in¬

clude some degree of government support
for firms which join the scheme (technical
assistance, publicity, etc.)

the voluntary system could well, in time,

lead to legally compulsory standardisation

with maximum consumption specified for
certain kinds of appliances and labels re¬

ferring to this standard required. Compul¬
sory control has more chance of being ef¬

fective if it is based on actual experience
than if it is introduced without prior study.

If an energy label is to have a significant
impact on buying habits and, in the longer
run, on product design, the scheme must

apply to a large number of competing ap¬

pliances so that the information conveyed

on the label reaches a large number of
buyers. In order to be effective, a scheme

would have to cover some 80-90 per cent

of the market for a particular type of ap¬
pliance. This coverage seems to be more

important than the question of whether

energy-labelling is compulsory or not. It

would be up to Member countries to

evaluate the possible impact of the energy
label and to decide, in the light of past ex¬
perience with other types of labelling, vol¬
untary or compulsory, whether energy-

labelling is likely to reach a significant

number of consumers. In any case, the

effectiveness of an energy label will de¬
pend essentially on whether it is given
enough publicity and on appropriate con¬
sumer education.

All these problems seem to call for an

increased exchange of information, on ex¬
perience and new ideas, between Member

countries which already have an energy

labelling scheme and those which are

thinking of introducing one.

One thing that is essential when taking
regulatory or other action to implement an
energy-labelling system is for Member

countries to bear in mind their obligation to
avoid creating non-tariff barriers to interna¬
tional trade.
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What Has Happened to Inflation?
Price performance in the OECD area

showed a marked improvement

between 1975 and 1976 reflecting a
number of features common to most

countries. In North America, falling ag¬

ricultural prices kept down the rise in

retail food prices to roughly 3 per cent,

and this directly contributed more than

1 percentage point to the slowdown in
the rise of consumer prices.

More generally, the better price perfor¬

mance owes much to the sharp im¬

provement in unit costs. After a rapid rise

in the spring, the price of industrial mat

erials experienced major corrections in

the second half of the year. More impor¬
tantly, sharp productivity gains, com¬
bined with some deceleration in nominal

wage increases, yielded, for the seven

largest countries as a group, a decelera¬

tion in unit labour costs in manufacturing
from a 16 per cent rise in 1975 to one of

perhaps only 4 per cent in 1976. In a

number of countries, higher prices for
services and the lagged adjustment of

administered prices (including energy)
limited the deceleration of consumer

prices. A recovery of profit margins was
also important in some countries.

The deceleration of consumer prices was
far from uniform. Indeed, in a few coun¬

tries price increases accelerated in the

course of the year. Thus the divergence
between North America and other OECD

countries, as well as between individual

European countries, remained very pro¬
nounced. Within Europe, disparities in
inflation rates, partly reflecting the ef¬
fects of past exchange rate changes,
widened. In Germany and Switzerland,

retail prices have remained virtually sta¬
ble over the past six months, in contrast

to continuing double digit inflation rates
in some other countries.

1

CONSUMER PRICES

Percentages changes, 1976 as compared with 1975

Î
Increase during 1976 (12 months ending December 1976)

compared with

Increase during 1975 (12 months ending December 1975)

(a) To latest available period
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Progress
on Social

Indicators

OECD's Council has just approved a
new orientation for a key OECD

programme: to develop a set of
social indicators which will be able to serve

as a measure of the quality of life.

The first step agreement by govern¬
ments on a list of common social con¬

cerns was provisionally completed in
1973, although the social concerns are

being revised as experience shows this to
be necessary (1). As a result of work car¬

ried out to date on the second phase, a
provisional list of indicators, which can

monitor actual conditions for a majority of
concerns, has been drawn up and just pub¬
lished (2). Now, the OECD Social Indi¬

cators Programme will focus on areas in

which Member countries have expressed
particular interest, adopting a new ap¬
proach in which small groups of countries
will get together in what are called "Com¬

mon Development Efforts" to:

work out a precise statistical definition of
certain indicators

examine different data collection

mechanisms

collect actual data on a pilot basis.

Sixteen projects have been established

to date, each involving between 3 and 10
countries. The areas that have been

selected for this intensive work are:

inequality
healthfulness of life

measurement of learning

unemployment

quality of working life
use of time and leisure

distribution of income and wealth and

material deprivation

housing conditions

quality of the natural environment
social attachments

methods of measuring "victimisation"
economic accessibility

a comprehensive survey which cuts
across all social concerns

methodological problems of data collec¬
tion

presentation of social indicators and so¬
cial statistics

applicability of selected social concerns
and indicators to particular national con¬
texts.

Thus, for example, in the project
"healthfulness of life" a number of coun¬

tries which have individually been con¬

structing surveys of "disability" (interpreted
as inability to carry out day-to-day activities
rather than simply having a "handicap")
have agreed to establish a "common core"
of questions so that the results will, insofar

as possible, be internationally comparable.

Similarly countries interested in surveying
"victimisation" harm due to accident, ag¬
gression or some source other than dis¬

ease will test an actual experimental sur¬

vey in the spring of this year.

A third group is developing a general

survey to be carried out among a rep¬
resentative population of individuals. It is

intended to give an overall picture of how
these individuals fare in all the areas co¬

vered by the OECD list of indicators
health, education, employment, etc.

A fourth group is looking at the problem
of how to make most effective use of the

evolving set of social indicators in com¬

municating to different audiences informa¬

tion on important aspects of society, i.e.
various forms of "social reporting".

Parallel to these sixteen common de¬

velopment efforts, an assessment will be
made of the data and data sources actually
available in Member countries, and those

figures which most nearly correspond to
each of the indicators in the working list will

be assembled. As part of this assessment

of available data, the question of how the

data can be disaggregated in the most

meaningful way will be explored. To get a
more accurate view of the degree of well-

being enjoyed by individuals and social
groups, it is necessary to standardise
breakdowns by age, sex, ethnic origin,
education, income level, occupation, place
of residence. If the same breakdowns are

available for all indicators, they can be

used to show the accumulation or " crystal¬

lisation" of disadvantages for a particular
group an ethnic minority, for example. It
is only by careful attention tq such detail
that it will be possible to arrive at indicators

which show the real degree of inequality in
a population i.e. inequality as measured by
a number of factors relevant to the quality

of life rather than, as is usually done, by a

comparison of incomes alone.

This new orientation of the Social Indi¬

cator programme, which stresses a

cooperative effort, contribution of technical
expertise by Member countries and ex¬
perimentation with existing data, will in the
near future provide the basis for specific
proposals on the next phase of work to
implement a set of social indicators.

(1) See OECD Observer N° 64 June 1973
which contains the list of "Social concerns

common to most OECD countries ".

(2) Measuring Social Well-Being: A Progress
Report on the Development of Social Indicators,
OECD, Paris 1976.
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LIST OF SOCIAL CONCERNS AND INDICATORS

Concerns and Sub-Concerns Indicators Concerns and Sub-Concerns Indicators

IGoal Area "A ": Health

A-1 The probability of a

healthy life through

all stages of the life

cycle

A-1 -a Length of life Life expectancy at age 1 (20, 40,
60)

Perinatal mortality

A-1 -b Healthfulness of

Life

Proportion of predicted future life

to be spent in a state of disability,
on the part of those individuals
not disabled as a result of a

permanent impairment at ages 1,
20, 40, 60

Proportion of persons disabled as

a result of a permanent impair¬
ment in selected age brackets

A-2 The impact of health

impairments on in¬

dividuals

A-2-a The quality of
health care in terms of

reducing pain and re¬

storing functional ca¬

pabilities

A-2-b The extent of

universal distribution

in the delivery of

health care

Maternal mortality

Physical accessibility:
average delay between occur¬

rence of an emergency event
(e.g. accident, heart attack) and
appropriate treatment

Physical accessibility:
average delay between awareness
of functional disturbance of a

non-emergency nature and ap¬
propriate treatment

Economic accessibility:
Disposable income minus :

Net expenditure on health in¬

surance by households
Full cost of health services

consumed by households	
Disposable income minus:

Net expenditure on health in¬

surance by households

Net expenditure by households
on health services

Goal Area " B " : Individual Development

through Learning

B- 1 The attainment-

maintenance and

development by in¬
dividuals of basic

and further know-

The proportion of individuals (in
specific age cohorts) who have
obtained specified results on spe¬
cific measures related to basic

ledge, skills and va¬

lues necessary for
their individual de¬

velopment and suc¬

cessful functioning
as citizens in their

society

and further knowledge, skills and
values

B-2 The organised op¬

portunities available

to individuals to ac¬

quire, maintain and

develop the know¬

ledge and skills ne¬

cessary for their in¬

dividual develop¬
ment and successful

functioning as citi¬

zens in their society

and the propensity
of individuals to use

these organised op¬

portunities

Regular education : A verage years
of regular education experience
of the population

B-3 The individual's sa¬

tisfaction with the

process of indivi¬

dual development

through learning
while he is in the

process

B-4 The maintenance

and development of

cultural heritage re¬

lative to its positive

contribution to the

well-being of the

members of various

social groups

Adult education : The percentage
of the total population that has
participated in organised non-
regular learning opportunities dur¬
ing the past year

Physical accessibility : the per¬
centage of the population living
within an agreed reasonable dis¬
tance from the various types of
learning opportunities

Economic accessibility:
Disposable income minus:

grants andscholarships received

full cost of post compulsory
education

Disposable income minus net

expenditure by households

on post compulsory education

Goal Area " C " .

of Working Life
Employment and Quality I

C-1 The availability of

gainful employment
for those who desire

it

Average number unemployed

Average number employed +
average number unemployed

Average number seeking employ¬
ment other than full-time

Average number employed other
than full-time + average number
seeking employment other than
full-time
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Concerns and Sub-Concerns Indicators Concerns and Sub-Concerns Indicators

C-2 The quality of work¬

ing life

C-2-a Working condi¬
tions

C-2-b Earnings and

fringe benefits

C-2-c Employment-

time, employment-

related time and paid

holidays

Industrial fatal accident rate

Industrial permanent impairment
rate

Industrial short-term disabilities

rate

Dispersion of weekly earnings of
employees

Average weekly earnings of em¬
ployee in industry "X" or occupa¬
tion "X"

Average weekly earnings of all
employees

C-3 Individual satisfac¬

tion with the expe¬

rience of working

life

C-3-a Working condi¬

tions

C-3-b Earnings and

fringe benefits

C-3-c Employment-

time, employment-

related time and paid

holidays

C-3-d Relations

among and participa¬

tion by employees

C-3-e Supervision,

autonomy and job

challenge

Average number of hours worked
per week per paid employee

Average total time per day of
travel to and from work, per
employee

Average number of paid holidays
and vacation days per year per
employee

Goal Area " D ": Time and Leisure

D-1 The availability of

effective choice for

the use of time

D-1 -a The flexibility of

patterns of working
time

D-1 -b Accessibility

and quality of leisure

time opportunities
D-1-c Time available

for personal develop

ment, family and social

obligations and social

participation

Goal Area " E " : Personal Economic Situation

E-1 Personal incomeand

wealth

E-1 -a Level and distri¬

bution of income Level of income aspect .

Average disposable income per
person at constant prices

Distribution of income aspect :
Gini- coefficient of disposable

income per member of household

E-1-b Level and dis¬

tribution of wealth

Share of the sum of all dispo¬
sable income in hand of the bot¬

tom 1, 5, 20 per cent ; top 1, 5,
20 per cent

E-2 Number of indivi¬

duals experiencing

material deprivation

E-3 The consumer's po¬

sition in society

E-3-a Availability to
individuals of informa¬

tion on which to base

effective consumer

choices

E-3-b Safety and qua¬

lity of goods and ser¬
vices

E-4 The protection of
individuals and fa¬

milies against eco¬

nomic hazards

E-4-a The extent to

which individuals and

families obtain insu¬

rance or other com¬

pensation for adverse

change in their econo¬
mic status

Gini-coefficient of individual

disposable wealth

Share of the sum of all indivi¬

dual disposable wealth owned by
the top 7, 5, 20 per cent

Compensation received

Gross loss

Unemployment compensation re¬
ceived

Gross loss in earnings due to total
and partial unemployment over a

year

Sickness compensation in the last

year

Gross loss in earnings due to

sickness absence for up to one

year

Sickness compensation in the last

year

Gross loss in last year's earnings
due to long term or permanent
disability resulting from sickness

E-4-b The extent to

which individuals and

families perceive them¬

selves as secure against

adverse changes in
their economic status

Goal Area " F " : Physical Environment

F-1 The man-made envi¬

ronment

F-1-a Housing condi¬
tions

Percentage of individuals living in
dwellings with less than X persons

per room (indoor space)
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Concerns and Sub-Concerns Indicators Concerns and Sub-Concerns Indicators

	

___

Access to usable private and
public outdoor space for recrea¬
tion (outdoor space)

Percentage of dwellings with a
private bath or shower (amenities)

H-2-c From the envi¬

ronment

Percentage of households (or
individuals) enjoying effective se¬
curity from eviction for period of
time X (security of tenure)

F-1 -b Physical acces¬

sibility to employment
and services

F-1-c Environmental

nuisances

Disposable income (estimated)
minus market rents of dwellings

Disposable income minus

net expenditure on rents and

(partly imputed) outlay for owner-
occupied dwelling (economic ac¬
cessibility)

For example :

Percentage of population with
access to a foodstore within a

given walking distance

Air pollution aspect :

Percentage of population exposed

to concentration of given air pol¬
lutants in excess of specified levels

over specified periods 	

Noise aspect:

Percentage of population exposed
to noise levels expressed in terms

of Leg in excess of specified levels
over specified periods

F-2 The natural envi¬

ronment

Goal Area " G " : The Social Environment

G-1 Primary and secon¬

dary social attach¬
ments

Goal Area "H " : Personal Safety and
the Administration of Justice

H-1 Actual victimisation

of individuals

H-1-a Resulting in Deaths from unexpected events

death or physical in¬

juries

Number of permanent impair¬
ments arising from unexpected
events per million in any year

Days of bed disability as a result
of injuries from unexpected events
which do not result in permanent
impairments

H-1-b Resulting in

intimidation or harass¬

ment

H-2 Perceived threat of

victimisation

H-2-a From other in¬

dividuals

H-2-b From social in¬

stitutions

H-3 Administration of

justice

H-3-a Equality before
the criminal law

H-3-b Minimal safe¬

guards and maximal

exposures in criminal

proceedings

Proportion of detainees not allow¬

ed access to legally competent
advice within 6, 12, 24, 48 hours
of arrest

Proportion of chargées who spent
more than one week/ one month/

three months/one year in prison
while awaiting trial

Ratios ofproportion of individuals
on remand in custody who are

subsequently imprisoned to those

remanded on bail	
Proportion of persons remanded
in custody who are subsequently
found innocent/not subsequently
committed to prison

The penal quantum expressed as
the total effective length of impri¬
sonment imposed per capita per

year

H-3-c Accessibility to

legal services

Average time elapsing between
issue of all proceedings and final

judgment

Number of proceedings receiving
final judgment

( This indicator can be used for
H-3-a and H-3-b)

H-3-d Discretion in

legal proceedings

H-4 Extent of confid¬

ence in the adminis¬

tration of justice

H-4-a In the adminis¬

tration of criminal law

H-4-b In the adminis¬

tration of civil law

H-4-c In administra¬

tive practice

Goal Area " 1 " : Social Opportunity and

Participation

1-1 The degree of social

inequality

1-1 -a The degree of

inequality among so¬
cial strata

1-1 -b The extent of

opportunity for social

mobility

1-1 -c The position of

disadvantaged groups

I-2 The extent of oppor¬

tunities for partici¬

pation in institu¬
tions and decision¬

making

(Indicators for this social concern
are not given here, but will be
derived from disaggregations of
other indicators)

27



HOW DIRECT TAXES AFFECT

INDIVIDUALS AND COUPLES :

OLD VALUES AND NEW

Many OECD governments are trying to determine
just what effects their direct tax and cash transfer
programmes have on family units of various ty¬
pes single persons and married couples with and
without children and at various income levels.

How do these schemes take account of the differing
responsibilities and hence differing needs of these
groups ? Do they encourage or discourage women
from entering the labour force ? The OECD has just
issued a report on these questions (1 ), and the fol¬
lowing article draws attention to some of the policy
issues involved.

Because of the changing status of marriage and the family and the

evolving role of women both within and outside of the economic
sphere, policy-makers are questioning many traditional distinc¬

tions between the roles of men and women, between women working

within and outside the home, between marriage and informal al¬

liances which have been built into existing tax and social benefit

schemes. The debate calls for a reconsideration of certain existing no¬

tions of equity under tax and benefit systems.

The tax provisions which are relevant to a discussion of these questions

(definition of the tax unit, progression of tax rates, deductions for

1 . TREATMENT OF FAMILY EARNINGS

(TAX UNIT) 1974

Compulsory
Individual

Taxation

Joint Taxation

With Option
for

Individual

Taxation

Compulsory
Joint

Taxation

Compulsory
Family

Taxation

Australia Germany Finland Belgium*

Austria Norway Iceland France

Canada* United Kingdom Ireland Italy*

Denmark United States Luxembourg

Greece Spain

Japan Switzerland*

Netherlands

_] Countries wi
vidual taxati

* Applies only
certain paris

ich changed to c
on between I97C

to certain incot

of the income t

ptional or indi-
) and 1977.

ne levels or to

ix system.

New Zealand

Portugal*

Sweden

Turkey

dependents and work-related expenses) have tended to reflect traditional

attitudes. Present-day goals, such as treating men and women equally
under social welfare schemes and removing impediments to the partici¬
pation of women in the labour force, may conflict with certain of these

traditional conceptions and with their translation into taxation systems.
The existing compromises between the two sets of values may not be
entirely satisfactory, and discussion of possible changes is made difficult
by the fact that public opinion may not be sufficiently informed of how

present tax and welfare arrangements actually work in their own country,
much less in others.

COUNTRY PRACTICES

Choice of the Tax Unit

Under progressive income tax schedules, as found in nearly all OECD

Member countries, the greater the income earned, the greater the average
rate of tax paid. It follows that, if the earned income of both husband and

wife is compulsorily aggregated ("joint" taxation), the tax paid by a
family having two income earners will sometimes be greater than the
combined tax bill of two single persons earning the same income. It used
to be widely accepted that the earned income of husband and wife should

be aggregated, but today, in many countries, the right of a married
woman to claim separate taxation is recognised. Thus, as shown in

table 1 , over the last seven years many countries have moved from
compulsory joint (or family) taxation to compulsory individual taxation,
or to an option as between the two. Among the reasons for this change are
the desire to promote greater equality between the sexes, to encourage
wives to take up employment and to protect the privacy of the individual .

A number of governments, however, still prefer joint taxation, taking
the view that, if women are to be encouraged to enter the labour force,
this should be done through tax allowances and rate structures, in order to

avoid the revenue loss and reduction in progressivity which, in the
absence of offsetting changes in the tax schedule, are likely to follow
from a move to individual taxation. They also argue that the family is the
basic socio-economic unit, so that its tax liability should be determined
without reference to who actually earns or spends the income.

The Allowance and Rate Structure

The choice of the tax unit is but one of the many factors which
determine how much income tax people in different family situations and
at different income levels actually pay. Another important consideration
is the allowance structure. Many countries give tax allowances for
marriage, for having children and for the wife going to work. These
allowances, which vary greatly from country to country, have undergone
considerable modification in recent years. In particular, there has been a
tendency in many countries to rely less on tax allowances for dependent
children and more on straightforward cash payments outside the tax
system. The practical effect of this change is to transfer money from

II) "The Treatment ofFamily Units in OECD Member Countries under Tax and
Transfer Systems". The study was carried out by a Working Parly on Social
Aspects of Taxation and Tax Statistics ofOECD's Committee on Fiscal Affairs.
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richer to poorer parents, since the cash value of tax allowances depends

on the rate of tax to which the taxpayer is liable, and this rate increases as

his income rises. The poorest parents, on the other hand, usually pay no
income tax at all so that tax allowances are of no value to them.

Also important in determining the amount of income tax paid are the

various rates applied to taxable income. While these are difficult to

compare in isolation, the results of their interaction with other parts of the
income tax schedule are illustrated in the report, examples being given in
the charts.

Employees' Social Security Contributions

The way in which social security contributions are fixed also affects
take-home pay. In a fairly low income family, social security contribu¬
tions may exceed income tax payments in many countries (France,
Germany, Italy, the Netherlands, and Switzerland, for example) mainly
because contributions become payable as soon as the first unit of income
is earned, which is not the case with income tax. If both husband and wife

are employed, their social security payments are doubled or almost
so and, especially at lower income levels, this could discourage wo¬
men from participating in the labour force.

In most OECD countries, social security contributions are proportional

to gross earnings, subject to an upper ceiling; in a few others, the
payment is a lump sum (per week or month) which does not vary
whatever the amount of earnings. The report notes a recent tendency for
countries to move towards more progressive forms of contribution by

raising or abolishing the ceiling, making contributions proportional to
taxable income (2), or reducing or abolishing lump sum payments.

Denmark, France, Ireland and the United Kingdom are among those that

have moved in this direction during the last few years.

POSSIBLE CONFLICTS BETWEEN

POLICY GOALS

Since taxation of differing family units has to accommodate a variety
of policy goals, it is not surprising that it should represent a compromise

between them; but the effects on taxpayers depend in practice on a

complex interaction between income tax and social security systems
which tend not to be well understood or widely known. Because the

seventeen countries referred to in the charts have provided comparable

quantitative data, OECD's report presents a great deal of internationally
consistent information not previously available on these matters. Of the

many issues discussed in the report, attention is focussed here on three:

tax equity between single persons and married couples, tax neutrality

towards marriage, and the tax treatment of working wives in relation to

other taxpayers (3).

Tax Equity Between Single Persons
and Married Couples

There is a general consensus among governments that a married couple

having the same gross income as a single person should be taxed less,

since two persons rather than one are supported by that income ; and also
that if the husband earns at least twice as much as the single man, the

married couple should be taxed more because they can share expenses,

for example, on accommodation. Chart A, however, shows that the
relative tax treatment of single persons and married couples with one

wage-earner varies greatly as between countries.

Chart A compares the income-tax position of a single person and a
married person whose husband or wife is not gainfully employed. The
figures in columns 1 , 2 and 3 show the average tax rate of the units
described. Countries' relative positions change somewhat, though not

greatly, if both single and married persons are assumed to have much
higher or lower incomes. »-

(2) Thai is to say. gross earnings minus lax allowances, thus taking account of
family circumstances.

lJ) In all the examples it is assumed dial there are no children, since their
existence would not greatly affect the conclusions. Cash transfers are also
excluded as except in Greece. Italy and Spain they are not given to childless,
married couples. Finally, because social security contributions do not normally
vary according to sex or marital status, they are not taken account of in the charts
presented in this article.

INCOME LEVELS AND STRUCTURES

COVERED BY OECD STUDY

(Expressed as percentage of the gross earnings
of the typical production worker in 1974)

Husband's

gross

earnings

Wife's gross
earnings

Joint

earnings

50 50

50 50 100

100 100

MARRIED 100 33 133

COUPLE 100 66 166

with or 100 100 200

without 1 33 133

children
166 166

200 200

200 100 300

200 200 400

SINGLE

PERSON

50 50

100 100

200 200

Who is being compared?

For the sake of international comparisons, OECD's study chose the

typical worker in the manufacturing sector (I ), and it is the gross earn¬

ings of this worker which are used as the benchmark for determining the
income levels included in the present study (see table 2).

What is being compared ?

The income tax and social security payments relating to earned income

and income tax allowances and cash transfers given for particular family

circumstances. Outside the scope of the study are other taxes, other
income tax allowances or cash transfers, the tax treatment of unearned

income and welfare services provided by the state free or below cost. The

quantitative analysis relates to 1974 (changes in provisions between 1 974

and 1 976 are taken into account in the descriptive sections of the report.)

What are the limitations on the comparisons ?

Comparisons of the net income positions of the various groups de¬
scribed do not necessarily reflect the different levels of real incomes and
welfare in the various countries. Although the conclusions suggested by

this analysis strictly speaking apply only to the specific income levels and
situations described, positions would not vary greatly if higher or lower
income levels were chosen, though countries could be in different rela¬

tive positions if the family situations described were different.

(I) lite study builds on results of an earlier exercise
Observer No. 74. March/April 1975.

see The OECD
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GLOSSARY OF TERMS

under "individual taxation" the wage-earner is taxable on his or her
income alone;

under "joint luxation " the earned income of the married partners is
aggregated for the purpose of determining the taxable income of the
family ;

under "family taxation " the earned income of the married partners and
dependent children are aggregated for the purpose of determining the
taxable income of the family;

"tax allowances" refers to any relief against taxable income;
"income-splitting system". The system in Germany and the United

States under which the joint taxable income of a married couple is divided
by two and the rate of tax appropriate to half their joint income is applied,
the resulting tax being multiplied by two. The French version of this

system ("family-quotient system") extends income-splitting to children.

The graph to left, which compares the case of married and single
persons each with the earnings of a typical production worker, shows the

ratio of the average rate of tax of the married person to that of the single
person. This graph indicates that the tax advantage of the married person
is greatest in France, Austria, Greece and Germany, and smallest in
Belgium and Australia. The extreme differences in the former group are
due to the income-splitting systems practised in France and Germany (see
glossary) and the differential rate schedules then in force in Austria. The

small differences in Australia and Belgium are due to the fact that tax

allowances given on the occasion of marriage are rather small as com¬
pared with those in other countries.

The graph to the right of Chart A compares the relative tax position of a
married man whose earnings are twice those of a typical worker with
those of a single person. In this case, the average tax rate of the married
person is invariably greater than that of the single person, but least
so again due to the income-splitting system in France, Germany and
the United States. The single person has the greatest relative tax advan¬

tage in Greece. Italy, Belgium and the Netherlands, though, as men¬
tioned previously, in Greece and Italy there is a cash transfer on marriage.
These differentials in tax payments are invariably due to differences in
the size of the marriage allowance and the method used to grant it. The
choice of the tax unit has no direct influence, since there is only one
wage-earner.

Tax Neutrality Towards Marriage

Chart B (4) shows the tax position of two couples, one married one not,
when each of the four persons is earning the wage of a typical production
worker. As in Chart A there would be some, but not great, differences in

the picture if income levels were much higher or lower, though this might
not be the case if the earnings of male and female were very unequal.

A comparison of columns 1 and 2 of Chart B indicates that in most

countries the income tax system is fairly neutral as regards the decision to
marry, especially where individual taxation is compulsory (Australia,
Canada. Denmark, Japan and Sweden) and in countries which have

income-splitting provisions (France, Germany and the United States).

In some countries, however (Finland, the United Kingdom and Au¬
stria), it would be advantageous for a man and a woman, both of whom

are in the labour force, to many ; in others it would be more advantage¬
ous, at least from a tax point of view, for them to remain single (Switzer¬
land, the Netherlands and Ireland. Greece and Belgium are also in this
last group, but see footnotes 3 and 4). The reasons for these differences,

which are very diverse, are analysed in the report.

This neutrality of the tax system towards marriage when both partners
are working contrasts with the situation in which there is only one
wage-earner. As shown in Chart A, if there is only one wage-earner in a
couple, it always pays to get married.

A. COMPARISON OF INCOME TAX PC

A MARRIED COUPLE WIT

Married

couple,
1 Wage
Earner* 1 +

Single,
working *

Greece 1.2

4.2

1.8

5.1Italy

Belgium 11.7 12.3

Netherlands 13.0 Married couples' 15.2

Japan 7.9
below that of
a single person 9.8

Switzerland 10.1 12.4

Australia 18.5

8.2

31.3

14.3

16.7

20.6

12.5

35.8

18.9

20.2

Austria

Sweden

Canada

Ireland

Denmark 33.9 J_ 39.4

Finland 25.4 r 31.0

United Kingdom 21.8

2.6

12.3

15.6

24.9

7.7

18.5

19.7

France

Germany

United States

i i i i i

b
o o o o

to -p*. bs bo

* Wage = that of a typical production worker ** Wage = twice that of a

Working Wives (5)

The last quarter of this century has witnessed a spectacular increase in
the participation of women in the labour force and, within that general
trend, a very substantial rise in the proportion of married women; in the
majority of OECD countries, married women now comprise well over
half the total number of women in gainful employment. There is no
general consensus as to what would constitute equal tax treatment for
these women. Should their tax position be compared with that of single
persons, with that of their husbands or with that of a wife who remains at

home? In fact, all three comparisons may be made.

Chart B can also be used to compare the tax paid by a single woman
with that paid by a working wife on the assumption that the single woman,
the married woman and the husband earn the same wage (that of a typical
production worker in the country concerned). If the married couple pays
more income tax (as a percentage of income) than the single woman, it
may be argued that the working wife is at a disadvantage compared with
the single woman who works (6).

The chart shows that in half of the countries using joint or family
taxation systems (Belgium. Ireland and Switzerland), married women

have a relatively higher rate of income tax than single women, although
in Belgium and Ireland the difference is rather small. In countries using
individual taxation, apart from Greece and the Netherlands, the wife is

either in the same, or a better, position than the single person. In France
and Germany she is in the same position as the single person due to the
operation of the income-splitting system, but in the United States, which
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SITION OF A SINGLE PERSON AND

H ONE WAGE EARNER

(Average Rate of Tax in %)
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B. COMPARISON OF INCOME TAX POSITION OF

TWO SINGLE PERSONS, BOTH WORKING AND

A MARRIED COUPLE, BOTH WORKING

(Average Rate
of Tax in %)
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Switzerland
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Ireland
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15.2
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16.9
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7.7

18.5

19.7 J 20.1

also uses an income-splitting system, she has a slightly higher rate of tax

due to the existence of a separate, and lower, rate schedule for single
people. In Austria, Finland and the United Kingdom, the wife actually

pays less tax than the single person at the income levels shown.

From the point of view of income tax it is generally wore advantageous

for a wife to go out to work than for the husband to earn the same extra

income mainly because she or the family as a whole receives addi¬

tional allowances when she enters the labour force. If the wife is already

at work, it may make no difference whether it is the husband or wife who

earns the extra income though, in countries with individual taxation, if

the wife earns less than her husband, her marginal rate of tax may be less
than his.

As to the comparison between working wives and those who stay at

home, it cannot in the nature of things be quantified, since no tax is paid
on the "imputed" income which accrues to the family as a result of the
wife's work in the home. If this imputed income were to be included in

the taxable income of the household, the extra tax incurred by the wife

who enters the labour force might not be so large. But for a variety of

reasons, both theoretical and practical, no country attempts to tax this

imputed income. On the other hand, it can be argued that the wife who is

gainfully employed is favoured over the one who stays at home if she
receives a tax allowance equal to that of her husband for working outside

the home and a marriage allowance equal to that of the wife who stays at

home. Consequently, a number of countries e.g. Australia, Austria,

Denmark, Ireland, Italy. Japan, the Netherlands and Sweden have re¬
duced one or the other of these allowances when the wife becomes

gainfully employed.

"** Each wage = that of a typical production worker.

Apart from these questions of equity, there has been much debate

about how much tax working wives actually pay. One way of looking at
the issue is to measure how the addition of the wife's earned income

affects the proportion of a family's earnings taken in taxation. An

inter-country comparison is shown in Chart C which makes three differ¬

ent assumptions about the level of wives' incomes. In view of the

progressivity of income tax systems in OECD Member countries, it
might be expected that the family's average tax rate would increase when

the wife goes out to work, and this is indeed the case in ten countries

(Canada, Denmark, France, Germany, Greece, Ireland, the Netherlands,

Sweden. Switzerland and the United States). But, in the remaining seven

countries, the family's average tax rate actually falls when the wife earns
a third as much as her husband. The decrease in tax rate is rather large in

Belgium, Italy and the United Kingdom due to the generous tax allow¬

ances given to a married woman when she enters the labour force.

However, in all cases the average tax rate of the family increases as the

wife's wage approaches that of her husband, because the impact of higher

(4) In interpreting this chart, it should be remembered dial the income lax
payment of two single persons having lite same income normally amounts to twice
dial ofa single person, irrespective of whether or not the two single persons are
living together. The only exceptions are Belgium and Sweden, where two single
persons living together may elect to be taxed as if they were married.

t5) la litis section it is assumed that the husband is the main wage-earner and that

the wife is the secondary earner, which is usually, though not necessarily, the
c ase .

(6) Under the simplifying hypothesis that the tax liability of the married couple is
equally divided between the two partners in view ofthefact that both are assumed
to earn lite same amount.
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tax rates on the higher income outweighs that of the tax allowances given
to the family when the woman goes to work.

OECD's report does not attempt to evaluate the different policies

described above or to reach conclusions that would be universally applic¬
able. Differences among Member countries in social and economic

structures and in their views on both the role of the family and the extent

to which wives should be encouraged to seek employment have to be
taken into account. Rather, it sets out the implications of each of the
methods available to deal with these questions and their impact on the
disposable income of the taxpayers concerned so that policies can be
decided upon in a more informed manner (7).

(7) Governments have decided that the more important results ofthis study will be
updated on a regular basis.

C.THE CHANGE IN THE AVERAGE RATE OF

INCOME TAX OF THE FAMILY WHEN THE
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( 1 ) The chart shows the income

taxes paid by a family, expres¬
sed as a percentage of the fam¬
ily' s joint income, when (a) the
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Consultations

with Governments

During the first two months of 1977, OECD's Secretary General, Emile
van Lennep, met with the Vice President of the United States in Paris
and with government leaders of Norway and Finland in their capitals to
discuss the economic problems currently facing OECD countries.

Above : with Finnish President Urho Kekkonen and Minister for Foreign
Trade C.G. Aminoff in Helsinki.

Below : with United States Vice President Walter Mondale in Paris.
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