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THE URANIUM MARKET
— ECONOMIC AND
POLITICAL FACTORS

Terence Price*, Secretary General of The Uranium Institute, presents his
personal view that rules governing world trade in uranium require codifica-
tion “so that even if formal case-by-case decisions have to continue in-
definitely, the outcome will be predictable except in the most unusual cir-

cumstances.”

In recent months the future availability of uranium has
become a central issue in the political debate on nuclear
power policy and non-proliferation. The Ford-Mitre study,
carried out by an influential US team, and published in April
1977 says, in effect: “there is no problem over uranium
supply. Once the demand is there the supply will grow as
needed — as has been the case for most commodities. Nor
is there any immediate need for fuel reprocessing and re-
cycling; no need for breeding technology; and no need to
separate plutonium in a pure form — at any rate, not fora long
time". This argument received strong support from the Carter
administration; and soon afterwards, on a US initiative,
INFCE — the International Nuclear Fuel Cycle Evaluation —
was set up at governmental level, in effect to demonstrate to
the world that previous notions of the likely development of
nuclear power could be substantially modified. INFCE does
not, however, now seem likely to succeed in achieving that
purpose; nor is the world nuclear industry yet convinced that
uranium supplies will be forthcoming on the scale assumed
in the Ford-Mitre study, merely by the automatic operation of
normal economic laws.

This paper is a personal attempt to set out the position as
seen from an industrial, rather than a political, standpoint.
The views expressed are personal, and commit no-one but
the author.

Uranium demand

Any estimate of the likely future level of nuclear fuel demand
involves predicting electrical power growth, which is closely
correlated with general economic growth. As countries
become wealthier, the convenience of electricity attracts

*Terence Price is a former Chief Scientific Adviser to the Ministry of Trans-
Eon. and Head of the Reactor Development Division, Atomic Energy
stablishment, Winfrith. He took up his present post in 1974.

more uses. The result has been, in the UK, that an average
2.5 per cent per annum growth in the economy (in real terms)
in the decade to 1974 was accompanied by a 5 per cent per
annum growth in electrical production. For the world as a
whole the figures were 5 per cent and 7 per cent respec-
tively.

The 1973-74 energy crisis has, however, interrupted and per-
haps permanently slowed down economic growth, and has al-
so conduced towards some conservation of energy. Just what
the combined effects of these two factors will be on long-term
electrical power trends is still uncertain. The uncertainty is
particularly important for nuclear power. Being a new econo-
mic energy source, nuclear power is still largely concerned
with increments of installed capacity. A one per cent uncer-
tainty in economic growth — say 3 per cent instead of 4 per
cent per annum — then translates into about a 25 per cent
uncertainty in the cumulative requirement for uranium until
1990. This is the main reason for the sizeable reductionmade
to the forecasts published by OECD in 1973 and 1975.
In fairness to the OECD officials, they were at that time largely
working on data supplied to them by member governments,
who may not have been ready to admit (even to themselves)
that economic growth was likely to be permanently slowed
down. The most recent official estimates are, however, more
in line with what the industry now regards as its probable
future. Some estimates are given in Table 1, together with the
theoretical demand for uranium based on the data in column
2 of the table.

In practice, in the past few years the actual commercial
demand for uranium has been higher, owing to the existence
of a substantial number of rather rigid enrichment contracts
which were entered into some years back, at a time when the
general assumption was that nuclear power would grow
rather more quickly. In the recent past, some US contracts —
the major part of the enrichment market at the present time —
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Year Nuclear (@ Quantity uranium needed®
capacity (10° tonnes of uranium element)
(GW)
Annual Cumulative
from1.1.77
1978 105 26 47
1985 255-280 50-60 300-340
1990 410-530 74-96 620-750
Notes:

(a) Figures are estimates for WOCA (World Outside Communist Area)
(b) Uranium requirements assume enrichment plant tails assay of 0.20
per cent.

Table 1: Natural uranium requirements

have been made less rigid. By about 1990 the available
enrichment capacity will probably be better matched to
reactor needs, and there will then be little difference between
the two requirement estimates.

Sensitivities and uncertainties A number of factors could
considerably widen the limits of uncertainty given in Table 1.
One isthe possible variation in the 'tails assay’ — the uranium
concentration in the reject stream of an enrichment plant. An
enrichment plant can be operated within fairly wide limits of
tails assay, and the actual choice will depend on the relative
cost of uranium (high uranium cost — low tails assay) and
energy (high energy cost — high tails assay). With present
technology, the range of practical possibilities runs from
around 0.16 per cent to about 0.3 per cent. If these limits are
used instead of the figure of 0.20 per cent used for Table 1,
the figure for the lower power-level for 1990, instead of
74,000 tonnes U, would become 70,000 tonnes at the low
tails assay end, and as much as 87,000 tonnes at the high
tails assay end.

The demand for natural uranium is also sensitive to
whether or not uranium — and eventually plutonium — are
recycled in fuel reprocessing plants. Recycling of uranium
alone will allow uranium requirements to be reduced by 10
per cent. It will be some time before enough reprocessing
plant capacity will be available to permit this; but by 1990 the
quantity of uranium recovered could amount in total to per-
haps 40 thousand tonnes. Once fuel recycling really gets
into its stride — around the end of the century — the
combined effect of recycling both uranium plant and pluto-
nium would be to reduce annual uranium requirements by
perhaps 25 per cent, provided of course that the economics
of doing this are favourable in comparison with the price of
newly-mined uranium.

At the present time nuclear power planners and uranium
producers also have to contend with unquantifiable delays,
stemming from:

e Delays in obtaining planning permission for nuclear
power stations (Japan, Sweden)

® Success of nuclear objectors in invoking legal obsta-
cles to start-up (especially in Germany)

e Delays in obtaining operating approvals owing to a
mandatory need to define (e.g.) the exact way in which
nuclear fuel is to be stored (Sweden)

® Possible delays in authorisation of programmes, owing
to political uncertainties created by case-by-case
approval system. (See the final section of this paper.)

In spite of these uncertainties the prospects of the nuclear
power industry are, by the standards of most commercial
operations, still extremely encouraging. Even though they
fall short of the expectations of only three years ago, a three-
fold increase in installed nuclear power generating power by
1990 still appears probable.

Supply Capabilities
Uranium production — medium term. Uranium is a fairly
abundant element, which occurs in the earth’s crust in an
average concentration of 2 parts per million — a figure which
implies a world-wide total of nearly 10" tonnes. This figure is,
however, of only academic interest, because what matters
for practical economic purposes is the amount which can be
discovered and mined within the limits of cost that the market
can bear. This focuses attention on the higher grade ores —
with concentrations typically running at around 0.1 per cent
by weight (The big Jabiluka deposit in Australia is 0.3 per
cent; the ore extracted in the Denison mine in Canada cur-
rently has an average grade of 0.087 per cent.) Lower con-
centrations not only add to the problems of mining, but also
create environmental problems, because of the volume of
rock which has to be mined and crushed in order to extract
the product. Nevertheless, projects have been considered
for the exploitation of ores with concentrations as low as 300
ppm (e.g. Ranstad, Sweden).

The present pattern of production (Table 2) is not primarily
a matter of geology, but is more a reflection of the Western
World's reaction to the military demand of the 1950s. It is
only in the past few years, since 1973, that the incentive has
existed to look intensively for uranium in the developing
world. It is to be expected that by the end of the century ura-
nium production will be much more widely based. But it does
not follow that all the principal users will, in time, be able to
rely on their own indigenous production. There will remain
wide variations in the extent to which user countries can
expect to be self-sufficient. The UK and Japan are both likely
to remain dependent on imports.
To meet the current growth in demand a major expansion is
now under way in the mining industry. A comparison of
Tables 1 and 2 shows that production should be capable in
principle of keeping pace with demand, at least until the late
eighties — though there may be some market tightness in the
immediate future. Some qualifications to this optimism are,
however, necessary. First, uranium mining is nowadays as
susceptible to planning delays as the electrical power indus-
try, and it is difficult to anticipate the extent to which regul-
atory procedures will slow down expansion in future. But
there will be strong economic incentives not to prolong
enquiries unnecessarily. Secondly, production plans are

1976 1977 1980 1985/
(actual)  (actual)

Australia (a) 360 360 500 11500-14 000
Canada 4 850 5794 7600 10500-12 500
France 2063 2236 2 600 3 000- 3500
Gabon 965 906 1 000 1 000- 1500
Niger 1460 1440 3800 7000- 8500
S.Africa & Namibia 3412 5 300 10700 10500-13 000
U.S.A. (b)(e 9 800 11 460 18 100 21 500-25 500
Other 350 640 2300 4000- 5000
Total (rounded) (@ 23 300 28 100 47 000 70 000-84 000

Notes:

(a) Figures for Australia must be regarded as speculative, until all obsta-
cles to production are cleared away. But the major expansion shown for
1985 is technically feasible.

(b) The US figures are the subject of some controversy. US official esti-
mates are significantly higher (28 000—33 000 tonnes), with a forecast 1985
production capability of 36 000 tonnes

(c) For 1985 the figures should be read as denoting potential capabilities
rather than firm intentions.

(d) For 1990, production estimates range from 92 000 to nearly 120 000
tonnes uranium per year.

(e) By-product uranium, from phosphate and copper production in the US
will contribute about 10 per cent to uranium production — about 110 000
tonnes U in all by the year 2000.

Table 2: Estimated Uranium Production 1976-85
(tonnes U/year)
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largely in the hands of private industry, which will make its
own judgement of down-side risks and uncertainties in
demand. We can expect a climate of indecision on the nuc-
lear power side to be reflected in reductions in plans for ura-
nium production. Thirdly, uranium no longer follows the
normal chemical rule of one atom being indistinguishable
from another; safeguards of various kinds now attach to
some uranium, though not to all, and this could influence the
availability and distribution of the uranium which is actually
produced.

Precise prediction of the world potential for uranium
production after 1985 is impossible at this stage; but some
impressions can be obtained by looking at the various contri-
butory factors — resource availability, exploration, price,
and government policies. These factors must be judged in
the light of a demand pattern which, depending on the
assumptions, implies that production needs to grow at some-
thing around 10-12 per cent per annum compound, for many
years, until eventually breeding brings down the demand.
Earlier expansions of the production of other mineral commo-
dities were less rapid. Copper grew by a factor of 3.5 in 30
years (to 1916) or 4.2 per cent per year. Oil grew by 4.3 times
between 1950 and 1970 (7% per cent) — but oil exploration
was able to use more powerful tools than are yet available for
uranium.

It is impossible to say how far the better technology
available today will make such a growth rate a practical
possibility. Certainly with deposits which can be surface-
mined very large scale operations are possible. But a great
deal of uranium will continue to come from underground
mining, where the physical limitations of ore-bodies — size,
shape, and depth — will impose constraints on the mining
rates.

There is also the effect of falling ore grade: work tends to
start on the best ore-bodies, and then to progress into the
more difficult areas, or areas of lower concentration. This
means that progressively more rock has to be mined for a
given level of production, so that output falls unless more
milling equipment is installed. In the US uranium concentrate
production remained almost constant at 12-13 000 short tons
of oxide between 1968 and 1976, in spite of a 50 per cent
increase in ore processing rates, almost entirely because the
average ore grade had fallen in the meantime from 0.21 per
cent to below 0.16 per cent.

Then the supply of underground mining labour cannot be
taken for granted. Furthermore, as the labour force expands,
its experience tends to be diluted; and a reduced level of skill
can contribute to a poorer average return, equivalent in
effect to working with a lower ore grade. While none of this is
an absolute bar to attaining the required production rates, it
does serve as a warning not to assume that satisfactory
overall figures for resource availability will lead easily and
automatically to the production of 'yellowcake' on the
required scale.

Resource availability Apart from the rate of growth, the
absolute size of reserves is a further major factor. World
reserves are estimated periodically by the IAEA (Inter-
national Atomic Energy Agency), working in conjunction with
the Nuclear Energy Agency of the OECD, in terms of the likely
cost of exploiting particular deposits. The cost enters into the
assessment because minerals occur in nature in varying
concentrations, the low concentration ores being more
costly to mine. An increase in selling price in effect converts
useless mineralisation into exploitable ore, and thus adds to
the economically exploitable resources.

The process of discovery proceeds step by step, starting
with rough general indications, and continuing until sufficient
is known about a deposit for firm production decisions to be
made. Methods of reporting the size of ore-bodies must
allow for this spectrum of uncertainty. A variety of terms has

Category: Reasonably Assured  Estimated Additional
Cost Range Upto$30 $30-50 Upto$30 $30-50
($/Ib U;0g) RESERVES

Australia 289 7 44 5
Canada 167 15 392 264
S & SW Africa 306 42 34 38
USA 523 120 838 215
Western Europe 48 315 38 30
Other 317 41 164 38
Total (rounded)@ 1650 540 1510 590

Source: Uranium  Resources, Production and Demand (OECD/IAEA
December 1977)

(a) A recently published report by the Committee on Nuclear and Alter-
native Energy Sources (CONAES) of the US National Academy of Sciences
gives total US figures somewhat lower than those in the above Table (1.35m
tonnes). Their figures for world reserves and other resources up to $30 per
Ib U; Og are, however, somewhat larger: 1.8m tonnes of reserves, and 3.9m
tonnes U of other resources

Table 3: Uranium Resources, at 1.1.77
(thousand tonnes U)

been in current use; but to simplify reporting the International
Atomic Energy Agency uses only two categories for each
band of costs. The term Reasonably Assured Resources
refers to uranium which occurs in known ore deposits, of
such size, grade and configuration that it could be
recovered within the given production cost range, with
currently proven mining and processing technology. The
Reasonably Assured Resources below $US 30 per pound
tend to be regarded as “Reserves” in the traditional mining
sense. Estimated Additional Resources refers to uranium
surmised to occur in unexplored extensions of known
deposits or in undiscovered deposits in known uranium dis-
tricts, which is expected to be discoverable, and which could
be produced in the given cost range. It does not include
any uranium districts which have yet to be discovered.
Figures published in 1977 by IAEA show total world
resources as just over 4 million tonnes U, at costs of up to $50
per pound U,0; (Table 3). (A more recent estimate — see
note to Table 3 — gives a slightly higher figure). Assuming
the OECD's ‘present trend' estimates for nuclear power
growth — roughly the basis on which the demand figures
given earlier are based — and without uranium and plu-
tonium recycling, the total resources would cover the world
requirements only up to about the year 2010. If we focus on
the life-time requirements of reactors in place, then it is clear
from a simple multiplication of the annual requirements
figures in Table 1, by the design life-time of 30 years, that,
very soon after 1990, fears could arise about the ability of the
mining industry to satisfy demand later on, unless a sub-
stantial addition to the reserves has occurred by then. Re-
processing gives only a few years' grace, because of the
exponential nature of the predicted growth.
Thus in order to make nuclear fuel policy hang together
something else is needed: either a reduction in the nuclear
requirement; or the introduction of breeding reactors, with
their capacity for multiplying the energy production from a
given quantity of uranium by a factor of up to 50; or an
assurance that exploration will keep pace with the expan-
ding requirement. Of these three possibilities the first seems
unlikely. The second is relevant to the world-wide debate on
the need for reprocessing — for without reprocessing the
option is closed. The third, exploration, is a matter for the ura-
nium industry, and is clearly crucial.
Exploration  The OECD/IAEA conventions for reporting the
probable size of world uranium resources could mislead a
casual reader in one important respect. About half the total
figure refers not to uranium which has been precisely
located, but to inferences made about the probable occur-
rence of uranium, given what is already known about other
deposits. This means that exploration discoveries may or
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may not represent additions to the world total: that depends
on whether or not their existence has, or has not, already
been "surmised”.

From the moment that a deposit is located to the time when
it can be commercially exploited takes in practice something
like a decade. The time taken is spent in:

e drilling out the ore body to define its grade and size

e development to support the mining plan and engi-
neering design

e environmental studies

e preparation of environmental impact statement

e design of mining and milling facilities

e governmental approvals unrelated to environmental
considerations (e.g. export policy)

e production financing

e construction, including construction of infrastructure

e commissioning and startup

This process is closely parallel to what has to be under-
taken for nuclear power stations, and for somewhat similar
reasons. As with power stations, the time spent in obtaining
government approval can introduce major and often unpre-
dictable delays. The consequent slippage in uranium
production schedules is currently a significant factor in world
supply, and the industry is not necessarily in a position to use
delays on the power station side to prepare itself for future
production. This has already contributed to the tight market
position for uranium deliveries in the next few years.

Ideally exploration should progress so that the world's
known total resources do not diminish — which means that
discoveries in a given year should match anticipated
production several years later. The industry's target is for
exploration to lead, if possible, by a decade. There are some
difficulties in ascertaining whether this target is being
achieved. Exploration results are not always announced.
Drilling activity is more often publicised; but the wide
differences in local geology greatly complicate attempts to
infer the likely yield from the total drilling programme. Some
rough guidance is, however, available, based on a rough
average cost per pound of uranium oxide located (about 1 or
2 dollars). This leads to the conclusion that the recently
greatly expanded levels of exploration' might be expected to
identify, per annum, a quantity of mineable uranium roughly
in line with the requirement ten years hence. There is, of
course, great uncertainty in any such prediction; but such a
level of return, if realised, would represent a useful prolonga-
tion of the life of the reserves. There is always the possibility
of discovering further relatively large deposits, such as the
Alligator Rivers ore-bodies in Australia. A few such disco-
veries could make a substantial improvement in the outlook.
Nevertheless, when weighing future options it must not be
forgotten that exploration is essentially a chancy business,
and that there is still no firm evidence that it will be possible to
keep pace with the progressively higher requirements of the
21st century. Moreover, a ‘10 year forward' criterion is not the
most stringent that could be chosen. If we use an alternative
test, of discovering in one year the amount of uranium
needed for the life-time requirements of reactors commis-
sioned in that year, then the task appears considerably more
demanding.

Exploration prospects will, of course, alter as time passes.
One obviously helpful factor is that more experience will be
built up. Developments in theoretical geology, and
experience in combining a variety of exploration techniques,
should help toimprove the return. In addition, only a relatively
small proportion of the earth's land-mass has yet been
thoroughly explored. Even if we discard the areas which are,
at present, of minor interest (on geological, political, or logis-

' In Canada, for instance, the 1977 level of drilling was 293 000 metres,
more than double the 1976 level of 137 000 metres.

tic grounds) or which are already devoted to other non-com-
patible uses (such as urban or agricultural land) we are left
with about one-quarter of the world's land surface. This is
comparable with the area which has already been covered,
which implies that a useful factor may still be in reserve —
though not necessarily at the same cost, because of the
poorer accessibility which would often apply.

There is, however, a major factor which acts in the other
direction. The early discoveries of the fifties were made very
largely with the aid of radiation detectors, which located
surface outcrops of radioactive minerals. Low-flying aircraft
provided what was in effect a “mass-production” approach
to shortlisting sites suitable for follow-up ground survey.
Unfortunately the range of nuclear radiations in earth and
rock is limited to not much more than a few metres, which
severely limits such methods.

In some cases, surface detectors relying on radon

emissions can make use of seepage through fissures to
extend the range of detection down to a few hundred feet
below the surface. But lower depths must be attacked by an
integrated approach based on all available methods —
including, for instance, inferences from theoretical geology,
or geochemical analysis of stream sediment or morainic
boulders, supported by fence drilling in the final target area.
While the variety of possible techniques makes an otherwise
difficult task more tractable, the loss of the directness of the
earlier phase of exploration can only be a hindrance. Nothing
comparable with the “magic” potential of seismology for oil
exploration seems to be in sight.
Conclusions regarding the ability of the uranium mining
industry to meet the demand The above facts suggest the
following conclusions. In the medium term, to the year 1990,
there should be no worries about the ability to satisfy
demand, even if very stringent tests are applied. Exploration
will certainly add to the reserves, thus stretching out the safe
period. In the longer term, however, we cannot yet be certain
that there will be no problems. A scenario in which nuclear
power generation grows at the rate implied in Table 1 is one
which is likely to be followed by a continuing acceleration in
demand, at least until base-load generation requirements
are dealt with. Hopefully, living standards around the world
will still be rising, which would mean continuing growth in
electricity consumption. Population will also be going up,
although admittedly this influence will be concentrated
mainly in the less developed countries. The combination of
these various factors takes us right outside the range where
we can say with confidence whether there will be enough
uranium in the early 21st century.

Even if we assume that the fast breeder will be introduced
progressively after 1990, it is still not possible, at the present
time, to give more than the roughest estimates of its effect on
uranium demand. A great deal depends on the breeding
doubling time. Present-day breeder reactors tend to have
doubling times of over 20 years (i.e. an annual gain of around
3 per cent). Clearly, even if economic growth stays at quite a
modest level, such breeders will take a very long time to
catch up with demand. Even if breeders with considerably
shorter doubling times become available, as seems not
impossible, the annual requirement for fissile material will
continue to grow for many years. The best that can be hoped
for is for the annual demand to peak around the year 2025,
and fall to a relatively low level after the middle of the next
century. By then the cumulative requirement for natural ura-
nium will have reached something of the order of 20 million
tonnes, and possibly a good deal more. It is the impossibility
of being certain, with our present knowledge, of being able to
find and mine uranium on this scale, which drives the nuclear
industry to insist on the need for breeding. Without breeding,
at least to European eyes, nuclear power would be merely a
transient phenomenon. .

Thus in a very real sense the breeder is a potential benefit
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to the uranium producers — even though it produces more
fissile material than it consumes—because it enables the
electricity industry to regard nuclear power as a permanent
feature of the future, and therefore worth pushing hard. The
FBR is likely to be more costly than thermal reactors, and
there will almost certainly be a long period of economic
competition between the two families of reactor — for how
long will depend on our success in finding uranium. Never-
theless, the electrical utilities of the world believe the FBR to
be essential as an insurance policy against possible future
difficulties in finding and winning uranium.

Political aspects of uranium supply

Current difficulties Quite apart from these technical and
economic considerations, another problem — the ‘political
availability’ of uranium — has begun to exercise the industry
in recent years. The 1973 oil crisis served notice on energy
users that massive economic disruption could be caused to
states which did not control their own sources of energy. This
was certainly one of the factors which gave fresh support to
nuclear energy programmes in 1974 and 1975 — it being
assumed that because nuclear energy supplies were largely
in the hands of friendly and stable states, security of supply
could be guaranteed. Subsequent events have somewhat
shaken this view, and the resulting anxieties are of particular
significance for non-proliferation policy-making.

The anxieties stem from several sources. First, by no
means all the developed countries have their own uranium
supplies. The US, Canada, and France are well-provided;
Japan, Germany and the UK are not. Countries in the latter
group understand that they cannot count on uranium im-
ports on a scale which would deprive exporting countries,
like Canada, of the uranium needed to fuel their own nuclear
power programmes. Canada has, in fact, made her position
quite clear in this respect, which is helpful to other countries
in making their plans.

In other respects the recipient nations have more cause to
be worried. The past few years have witnessed delays in ura-
nium production, and embargoes on uranium deliveries,
arising from a variety of causes. One source of delay has
been in obtaining planning permission to commence mining.
Two well-known cases are the Fox enquiry into mining in the
Australian Northern Territory, which led to almost a three year
hold-up, and the Bayda enquiry in Saskatchewan. It is fortu-
nate that these delays occurred before demand for uranium
had started to grow rapidly.

The industry regards the export interruptions of the past
two years as more serious in their long-term implications,
even though the underlying reasons will have the sympathy
and understanding of almost all countries. In the case of
Canadian uranium the cause was a reaction to the distur-
bance to local public opinion caused by the Indian nuclear
explosion of 1974. The Canadian Federal government, on 20
December 1974, announced a strengthened safeguards
policy. Later on, this safeguards policy — for reasons con-
nected with an unwillingness to open the way to discretionary
exceptions — became entangled with the provision of the
Euratom Treaty which (in theory at least) permits free
movement of fissile material within the Euratom countries,
two of which are nuclear weapons states. As a result, Euro-
pean states, which regarded themselves as politically stable
and reliable — and which had every reason to believe that
others so regarded them — found themselves for a time em-
bargoed from receiving deliveries of Canadian uranium.
There have been somewhat parallel problems in connection
with future Australian deliveries to Europe. There were also
difficulties over US enriched uranium, in the early days of the
Carter administration.

It would be an exaggeration to suggest that these inci-
dents caused much more than administrative incon-
venience, though at least one European utility was forced to

look for alternative sources of uranium to meet the feed
requirement for a very stringently worded enrichment con-
tract. Their real significance is that they served notice on all
the countries affected that, in the absence of binding inter-
national agreements, no-one could count on the supply of
nuclear fuel remaining uninterrupted, whatever the source.
As aresult, many voices can be heard, particularly in Europe,
canvassing the need to complete the downstream nuclear
fuel cycle capability, with full uranium and plutonium repro-
cessing; to maintain the priority of breeder development; and
to encourage the diversification of supplies of enriched
uranium.*

This, however, will take many years; and meanwhile
countries which have embarked on major nuclear power
programmes must continue to live with the requirements of
the supplier states — unless, like France, they have their own
indigenous uranium supplies. The consumer countries
clearly have some unresolved anxieties. In particular, they
are wary of case-by-case rules whereby the US, for instance,
can exercise control over the future disposal of used nuclear
fuel, in such a way as to constrain the freedom of European
operators of nuclear fuel reprocessing plants — like those at
Windscale and Cap La Hague — from handling foreign fuel.
This seems to Europeans to be not only difficult to accept in
political terms, but also technically unjustified, given the
facts which have been set out above. Additionally, the
unpredictability of case-by-case controls, as at present
operated, is generally regarded as a substantial constraint
on an industry which — more than almost any other — is one
where long lead times are unavoidable when preparing
forward plans. (The full benefits of the fast reactor, on which
work started in earnest in 1950, will not be realised until about
the year 2040.)

Fortunately, both the electricity industry and the uranium
mining industries are fairly sophisticated. Both live close to
government, for several obvious reasons; and they
understand the reasoning behind current non-proliferation
policies. Both sides of the industry are now actively engaged
in assisting governments to find some modus vivendi, which
will combine good non-proliferation controls with a regime in
which trade in nuclear raw materials can be carried on with
fewer uncertainties. The main need is for the rules governing
controls on uranium trade to be codified, so that even if
formal case-by-case decisions have to continue indefinitely,
for political reasons, the outcome will be predictable except
in the most unusual circumstances.

It would be neatest to have a single internationally accep-
table set of norms, setting out the rules under which govern-
ments are prepared to allow the uranium market to operate. A
single set of rules may not be negotiable, however; nor is one
absolutely necessary, provided a broad consensus can be
drawn out of the current INFCE deliberations. That would be
in everyone's long-term interests. At the very least, it would
damp down the present tendency for each major country to
goitalone, which can hardly assist international plans to deal
with non-proliferation. It should also help to create a healthy
nuclear industry, operating without anxieties about the long-
term adequacy of natural uranium fuel supplies — over which
there can be no final certainty for many years to come. The
industry believes that, in arriving at an international consen-
sus, the FBR and recycling must be realistically dealt with as
essential components of the fuel cycle. It sees no future in
policies which attempt to hold back technologies for which
there are clear long-term requirements. Clarification of these
issues would have the positive and immediate effect of
helping nuclear power to take its natural place in the spec-
trum of energy production.

2 The Federal German Republic currently relies on Russia for one-third of its
total enrichment needs, the remainder being from the US. By 1986 Urenco
will have begun to build up its production, and will then be covering 32 per
cent of German demand.
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