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ABSTRACT

The future growth of nuclear power is not
likely to be constrained by the supply of
uranium. There are enough known uranium
resources in Canada and other producing
countries to supply anticipated programmes
well into the next century, at prices that
should not affect the competitive position
of nuclear power. There is also considerable
potential for further discoveries. Supply and
demand should be entering a period of greater
stability. Market incentives will be required
to ensure that new production is available on
a timely basis. Canada, the world's leading
producer and exporter of uranium, has the
resources, the technical skills, the geologi-
cal potential and the political will to
continue as a reliable supplier of uranium
for the foreseeable future.

Uranium Supply and Demand

The message of this paper is that the
long-term growth of nuclear power is not
constrained by fuel supply, and that Canada
is fully prepared to continue its role as a
reliable supplier of uranium for peaceful
purposes to world markets.

There is supposedly an ancient Chinese
curse that says: "May you live in interesting
times". The history of uranium supply and
demand over the last few decades has indeed
been interesting, as shown in Figure 1.
Perceptions of growth in nuclear power led to
increased production. When that growth failed
to materialize, excess uranium production
capacity resulted, and inventories grew.
Supply turned out to be more secure than
demand. Protectionism in some markets
worsened the problem, stimulating high-cost
domestic production. Prices soared upwards
and then swooped accordingly.

But growth has indeed taL^ü rlace, albeit
more modestly than once anticipated. The
world now has a large base of installed
nuclear capacity, about 230 Gigawatts, worth

about $400 billion at replacement costs,
which generates perhaps $60 billion worth of
electricity each year.

That base will continue to grow, slowly
but steadily. Annual uranium requirements,
currently 41 000 tonnes, should increase to
50 000 tonnes or more by the end of the
century. Chernobyl has deferred new commit-
ments in several countries, but its overall
impact on uranium requirements is expected to
be fairly small.

As higher-cost uranium producers have
withdrawn from the market, supply has
declined, coming into balance with demand for
the first time since the inception of the
commercial uranium market. Inventories are
gradually being worked down toward a two-year
requirements level. New production capacity
will probably be required in the early to
mid-1990s.

Future Potential

Given the right signals from the market,
and adequate lead times, production from
known resources in Canada and other supplier
countries can be expanded to.meet projected
requirements. Known uranium resources are
relatively abundant, and there is promise for
further discoveries, given the right incen-
tives for exploration. World nuclear power
capacity can continue to grow without fear of
running out of resources.

However, suppliers must continually remind
consumers that the uranium must first be
found and proven, and that It is still a long
way from uranium in the ground to yellowcake
in the drum. To bring on new production,
contracts will be required at prices somewhat
higher than the current spot market price.
Because fuelling costs for nuclear power are
low, such prices will have little impact on
the competitive position of nuclear power as
a source of electricity.
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FIGURE 1

Advanced fuel technologies will eventually
extend the nuclear fuel resource base enor-
mously, by extracting much more energy from
mined uranium. Meanwhile, these technologies
will be introduced very gradually in the face
of abundant natural uranium at competitive
prices. By the end of the century, advanced
fuel technologies could replace perhaps 5 to
10 per cent of the requirements for mined
uranium.

All these developments - a substantial
nuclear power base, steadily growing demand,
elimination of less competitive production,
potential for new production at reasonable
costs, gradual introduction of new fuel cycle
technologies - suggest a more predictable
environment than we have known in the past.
Thus we may look forward to times that are
less "interesting", although it is unlikely
that the uranium market will ever be
completely dull and boring.

World Uranium Supply

The current uranium supply picture for
the Western World is shown in Figure 2.
Canada has become the world's major producer,
due to recent increases in output from the

rich deposits in northern Saskatchewan, and
decreases in production from less competitive
centres in the United States. Canada's
long-term production capability depends on
continued production from the large resources
at Elliot Lake in Ontario. Uranium is
available from several other producing
regions, particularly Australia and Africa.

The same countries are expected to
continue as the major suppliers, as they have
most of the world's currently known uranium
resources. Projections of future production
capability from these countries are shown in
Figure 3. Most of the world's uranium will
continue to move across international borders,
as the major consumers are not, by and large,
the major producers.

China's uranium resources and production
capability are not well known in the West, but
both are undoubtedly significant. As China
enters the uranium market, it will be
important to have a better understanding of
its potential as a supplier. China could
make a valuable contribution to the Red Book,
the biennial NEA/IAEA assessment of world
uranium resources.
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Nuclear pover will play an increasing
role in electricity supply in the countries
of the Pacific Basin. Table 1 shows some of
the key parameters. Nuclear power will have
to compete with ample hydro and coal resources

tnat exist in some regions, but it will be
especially valuable in the rapidly growing
urban, industrial regions where clean, compe-
titive electricity is essential for economic
development.

TABLE 1

PACIFIC RIM: SELECTED STATISTICS

Country Pop'n

1984
Cons
TWh

Cons
KWh/Cap

Cons
Growth GDP

BJUS
GDP/
Cap

KWh/

USA

Canada

Australia

Japan

Singapore

Mexico

South Korea

Malaysia

Indonesia

China

237

25

16

120

3

77

40

15

159
1029

2512

399

113

647

9

87

58

14

21

377

10599

15892

7287

5395

3731

1133

1450

899

134

367

3.94

6.36

6.96

2.95

14.01

10.55

17.80

13.12

22.44

12.14

3635

334

182

1255

18

171

83

29

81

281

15336

13311

11753

10458

7288

2230

2075

1914

507

273

.69

1.19

.62

.52

.51

.51

.70

.47

.26

1.34

Column

1 countries are in order of GDP per capita
2 population in millions as of mid-1984
3 1984 electricity consumption in terawatt-hours
4 1984 electricity consumption in kilowatt-hours per capita
5 average annual % electricity consumption growth 1973-1984
6 1984 GDP in billions of 1984 US dollars
7 1984 GDP per capita in 1984 US dollars
8 kilowatt-hours used in 1984 per 1984 US dollar of GDP

Source

A
A
B

Sources: A World Development Report 1984, World Bank
B 1984 Energy Statistics Yearbook, United

Nations

Other 1973 Electricity Consumption from: 1981
Yearbook of World Energy Statistics, United
Nations
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Canada'3 Role

Canada's situation is similar, as shown
in Figure 4. Hydro and coal resources
predominate in much of the country, but
nuclear is the primary source in the
industrial province of Ontario, where CANDU
reactors will supply over 60 per cent of the
electricity in a few years. The Government
of Canada is committed to sustaining the
CANDU option. Dr. Hatcher will present some
future possibilities for CANDU fuel cycles
later in this session.

Figure 5 shows that Canada's own uranium
needs are modest with respect to its produc-
tion, about 85 per cent of which is destined
for export. With Canada's ample known
resources, new centres can be brought into
production to meet market requirements on a
competitive basis. Canada's geology is
favourable to the discovery of further
competitive uranium deposits, especially in
the Athabasca region of northern Saskatchewan,
which is a focus for world exploration
efforts. The Government of Canada encourages

foreign investment In uranium production and
is committed to the development of Canada's
resources for export to our industrial
partners.

Canada's uranium exports over the past
18 years have fuelled major nuclear power
programmes in East Asia, Europe and the
United States, as shown in Figure 6.
Contracted future deliveries continue the
trend. Canada's exports are presented more
graphically in Figure 7, which indicates the
destination of production from Saskatchewan
and Ontario over the next 5 years.

Figure 8 shows the total projected annual
requirements for uranium in the world's major
markets, and Canada's committed share. Canada
is in a position to supply an even greater
share of current and future requirements, but
investment in new mines is unlikely to occur
in the absence of long-term contracts for
their output, with reasonable prices and lead
times, and continued assurance of access to
markets on a competitive basis. Any return
to protectionism could disrupt supply and
demand balances again, with negative
consequences for everyone.

Canada's Electricity Sources - 1985
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FIGURE 4
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Canadian Uranium Production Capability
compared with

Domestic Reactor Requirements
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New world-scale production centres in
Canada, likely in remote areas with difficult
environments, will require the commitment of
several hundred million dollars, with atten-
dant needs for infrastructure and community
services, and measures to protect the health
and safety of the workers. Just as we under-
stand the needs of our uranium customers for
long-term security of supply, we trust they
understand our need for security of demand.

Given this powerful mutuality of interest,
Canada has the resources, the technical
skills, and the political will to continue as
a reliable supplier of uranium to world
markets for many decades to come. Together
with the other producing countries, we can
ensure that the uranium will be available to
fuel the expanding nuclear power programmes
that will supply the world with competitively
priced electricity into the next century and
beyond.

FIGURE 6
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Uranium Requirements and
Committed Canadian Supply 1986-1990
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