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ABSTRACT

Long-term price forecasts for mined uranium are quoted.
These will be used in Ontario Hydro's long-term nuclear-
fuel-cycle strategy analyses. They are, of necessity,
speculative. The accuracy of the forecasts is considered
adequate for long-term strategy analyses, but not for other
purposes.

The forecasts are based, in part, on internal, working
documents which contain commercially-proprietary information.
Therefore, the forecasts are quoted without any supporting
rationale.
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1. Introduction

Long-term price forecasts for mined uranium are quoted.
These forecasts will be used in Ontario Hydro's long-term
nuclear-fuel-cycle strategy analyses. They are, of necessity,
speculative. No attempt has been made to predict the timing
of short-term price fluctuations which may arise due to
market imbalances. The accuracy of the forecasts is con-
sidered sufficient for strategy analyses, where such fluc-
tuations are of less importance than long-term price trends.
The forecasts should not be used as a guide to the price of
specific uranium purchases. These will depend on a multitude
of contractual terms and market conditions, which were not
considered in the derivation of these forecasts. The
forecasts are, likewise, of insufficient accuracy to be
useful for detailed financial projections, budgeting, and
other similar purposes.

It is expected that the price of uranium will be signifi-
cantly influenced by world-wide trends in the growth of
nuclear power. This will be particularly so in the longer
term, when a rapid growth in installed nuclear power may
have depleted the richer, and more easily located, uranium
deposits. Therefore, three forecasts of uranium price are
given. They correspond to low, base, and high growth rates
of nuclear power.

The price forecasts are based on the presently-known resource
base. No attempt was made to predict future discoveries.
Hence, the forecasts probably tend to be too high. This is
particularly so for the high-growth scenario, where the
predicted high uranium prices would encourage massive
exploration, and a consequent expansion of the resource
base.

The ranges shown for each of the forecasts are not error
bands in a mathematical sense. They are a subjective
judgement as to the appropriate range of prices over which
sensitivity analyses should be conducted.

The derivation of the forecasts are based, in part, on
internal, working documents, which contain commercially-
proprietary information. Therefore, the forecasts are
presented in this report without any supporting rationale.
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2. Influence of Nuclear Growth Rate on Uranium Price

High nuclear growth rates will mean, at least until the end
of this century, high uranium requirements. In the next
century, the penetration rate of advanced-converter and
breeder reactors will become important, but, even then,
there will be a general correlation between installed
nuclear capacity and uranium requirements.

High uranium requirements, over significant periods of time,
will deplete the highest grade, most easily located, and
most easily mined uranium deposits. Hence, there will be
correlations between nuclear growth rates, uranium require-
ments, and uranium prices.

Uranium, like other energy sources, is a strategic material.
In all supplier nations, there is significant government
involvement in the uranium market, through direct participa-
tion, tax legislation, or export/import policies. Hence,
there is not likely to be an entirely free market in uranium
in the long-term. National disparities in uranium supply
and demand will influence the price which a user, such as
Ontario Hydro, will have to pay. Nevertheless, the analysis
on which this forecast was based assumed a significant
correlation between the price of uranium to Ontario Hydro
and the growth of installed nuclear capacity throughout the
world. (Subsequent strategy analyses will also assume that,
over the long term, there is likely to be some correlation
between Ontario Hydro's nuclear growth rate and that of the
rest of the Western world.) Separate uranium price forecasts
are, therefore, provided for three different nuclear growth
rates.

The low growth rate assumes a significant moderation in
electricity growth rates from the historical trend which
existed up until about 1976. It further assumes continuing
difficulties with public acceptance and protracted regula-
tory proceedings. With this scenario, the installed nuclear
capacity, by the year 2000, is about 200 GWe in the USA, and
about 25 GWe in Ontario.

The base growth rate implies a gradual moderation of historical
trends in electric growth rates, and also a resolution of
some of the licensing difficulties, particularly in the USA.
This scenario implies about 300 GWe of nuclear capacity in
the USA, and about 31 GWe in Ontario, by the year 2000.

The high growth rate implies electric growth rates similar
to, or slightly higher than, those of the base case. However,
it assumes active government policies to adopt the nuclear
option, rather than the more polluting fossil alternatives.
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With this scenario the installed nuclear capacities in the
USA and Canada, by the year 2000, are 400 GWe and 33 GWe,
respectively.

The base case was perceived, about two years ago, as being
the most probable. However, the North American continent is
presently installing nuclear capacity at a rate which is
only slightly higher than the low scenario. If present
trends continue, reality will be somewhere between the low
and base scenarios.

The high scenario requires a significant change in the
social and economic environment and, unless this environment
changes in the next few years, it will become virtually
impossible to achieve 400 GWe in the U.S.A. and 33 GWe in
Canada, by the year 2000. The high growth rates would also
spur exploration effort, which would probably expand the
resource base significantly above that presently known.
These additions to the resource base, which have not been
considered in the reported analysis, would moderate the
uranium price increases which have been forecast. Hence,
the highest forecast of uranium price in this report must be
regarded as an unlikely, upper extreme.
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3. Uranium Price Trends for Strategy Analyses

The uranium prices which were forecast appear in Table 3.1.
These prices are in 1978, Canadian dollars. For reasons
touched upon in Section 2, uranium price is expected to
depend on world-wide nuclear growth rates. Hence, three
forecasts are provided, which correspond to low, base, and
high growth rates.

It is not possible to derive error bands for the forecasts
in a mathematically rigorous manner. However, a subjective
judgement has been made as to the appropriate range of
prices over which sensitivity studies should be conducted.
These ranges are given in Table 3.2. The forecasts and
suggested ranges are also illustrated in Figure 3.1.

Table 3.2

Range of Prices For Sensitivity Studies

i Year Range

1990 ±10%
2000 ±15%
2010 ±30%

As noted in Section 2, the massive demand for uranium, which
is implied in the high-growth-rate scenario, will probably
not occur. The high and base forecasts also raise another
familiar problem: just how long can exponential price
increases (in real terms) continue? Intuitively, one
suspects that, even in a world of dwindling energy sources,
there must be a limit to such increases. The decreasing
faith in the validity of the methodology adopted is, there-
fore, reflected in the dotted lines in Figure 3.1.



Table 3.1

Uranium Price Trends for Strategy Analyses

Year
Uranium Price 1978, Canadian $/kgU

Low Nuclear Growth Base Nuclear Growth High Nuclear Growth

1990

2000

2010

2020

2030

2040

2050

2060

107

130

150

160

165

165

165

165

115

150

180

210

245

290

335

390

125

195

280

370

465

575

700

850

Notes

Low Nuclear Growth: Uranium price escalates 2.0%/a in 2000
declining to 0.0%/a in 2040 and beyond.

Base Nuclear Growth: Uranium price escalates 2.5%/a in 2000
declining to 1.5%/a in 2040 and beyond.

High Nuclear Growth: Uranium price escalates 4.5%/a in 2000
declining to 2.0%/a in 2040 and beyond.
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FIGURE 3.1
Uranium Price Trends for Strategy Analyses

(in 1978, Canadian dollars)
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4. Concluding Remarks

Even if one neglects the high-growth scenario, there is a
wide range within which uranium prices may fall. The
purpose of the forecasts, however, must not be forgotten.
In nuclear-fuel-cycle strategy analyses, the linking of the
appropriate price forecast with the scenario under investi-
gation helps reduce the range of uncertainty.

Sensitivity analyses will be conducted over the price ranges
indicated. Preliminary studies have indicated that consi-
deration of a wide range of uranium prices will affect the
magnitude of the economic differences between the scenarios,
but does not necessarily alter the optimum development
strategy. The uncertainty in uranium prices is not, there-
fore, as serious as it may at first appear.


