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F O R E W O R D 

It is a pleasure for me, as Chairman of the Uranium Institute, 

to bring this statement on international trade in uranium to 

the attention of all concerned with the resolution of the 

problems of the nuclear industry. Its importance is that it 

represents a remarkable unanimity of view, to which all sections 

of the nuclear fuel industry - producers, processors and consumers 

alike - have contributed. The statement has been approved by 

the Council of the Uranium Institute, and may therefore be taken 

as representing the consensus existing within the international 

corporate membership of the Institute, which is shown on the 

opposite page. I should like to take this opportunity of 

acknowledging the work of the Institute's Committee on International 

Trade in Uranium, which prepared the document. 

Heinrich Mandel 

Chairman 

23 October 1978 
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GOVERNMENT INFLUENCE ON INTERNATIONAL TRADE IN URANIUM 

INTRODUCTION 

Is many countries nuclear power is an indispensable ingredient 

of energy policy. Compared with energy supply based on imported fossil 

fuel, it exerts less balance of payments pressure for nost countries. 

It offers fundaaental advantages over fossil fuel alternatives, both in 

teras of coat of base-load generation and impact on the environment; and, 

for countries obliged to import fossil fuels, i:i terms of dependence on 

the outside world. 

., Nevertheless, cost national power programmes do to some extent 

depend on foreign fuel supplies. This dependence poses a critical issue. 

Without security of uranium supplies, a consuming country finds it 

difficult to take up the nuclear option, and is thereby deprived of its 

best route away from overall foreign energy dependence, particularly 

dependence on oil. The oil precedent is, in itself, disturbing, and 

makes consuming countries sensitive to possible disruptions that may 

affect their nuclear programmes, through foreign decisions over which 

they have little or no influence. To an importing country security of 

supply is a permanent struggle and a permanent compromise: there is 

no magic recipe for producing security. Leaving aside stockpiling -

which could be financially demanding - it can only arise from reliance 

on a variety of sources of supply, on reliable individual sources and 

on binding long-term commitments., 

On the supply side, it is vital that a stable trading environment 

should be established and maintained, if there is to be rapid growth in 

the development of uranium resources to meet the requirements of the world's 

nuclear programmes. Producers must be able to maintain contracted 

deliveries to customers in order to finance their present output and 

expand production capability. 
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The History of Uncertainty in the Uraniua Market 

The natural uranium market has a long history of involvement by 

governments - in the form of decisions, each of which nay have appeared 

justified at the time and in its own context, but which together 

contributed to the confusion of the market. We need only recall some 

of the major occurrences. First there were the joint efforts of the 

U.S.A. and the U.K. to develop all available sources, in order to 

•eet their military programmes. Then there were the sharp reductions 

in that market around 1960, with a resulting adverse impact on the 

mining industry. This was followed by the closure of the U.S. civilian 

market to foreign uranium, and by the consequent rescue stockpiling 

operations undertaken for social and strategic reasons in producing 

areas. Finally, there was the sudden increase in demand following the 

oil embargo,as utilities suddenly saw the need to increase the level of 

their nuclear fuel provisions. In addition, many nuclear programmes 

were accelerated. Nuclear power then seemed at last to be finding its 

place in the energy spectrum. Reactor design was already proven and 

operating, and fuel cycle technologies were becoming established. 

However, there was barely enough mining capacity to sustain the shock 

of the increased demand; and this shock was aggravated by the unjustified 

opening of short positions on the uranium narket, on a very significant 

scale. 

* 

Opposition to Nuclear Power 

Besides these factors, a new phenomenon developed. Confusion in 

the public mind between the military and civilian aspects of nuclear 

power; increasing sensitivity to* disruption of the environment Generally, 

and fear of radioactivity in particular; the associated political 

argumentst directed against high technology and the centralisation which 

characterises modern society - all these merged to produce strong 

negative forces on public opinion. An articulate minority strenuously 

opposed the development of nuclear power; and the fact that the pace of 

that development was slower than had been hoped for only a short time 

earlier provided a further excuse for neglecting nuclear power's real 

benefits. This adverse dictate first developed mainly in uranium 

consuming countries; but it Inter spread to the producing coimtrieH, where 
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it had the effect of inhibiting some governments from allowing 

additional raining capacity to start up as early as discoveries would 

otherwise have permitted. With few exceptions the programmes of the 

whole industry - both producers and consumers - have bad to slip. 

More recently these anxieties have resulted in unilateral embargoes by 

Canada and by the U.S. government on the export of natural or enriched 

uraniua. In particular, the U.S. has pressed for an approach to 

the non-proliferation issue - via a ban on reprocessing - based on an 

analysis of the adequacy of uranium supplies, and of the present state 

of nuclear technology, which is not accepted as accurate by many nations, 

or indeed by U.S. industry iteself. The result has been political tension, 

at a time when nuclear power is more needed, than ever to safeguard future 
world energy supplies. 

The uranium industry of course recognises the paramount need for 

setting and achieving reasonable non-proliferation objectives. But, 

unless policies are thought out very carefully, the linkage which 

exists in practice between the rules governing trade in uranium and 

non-proliferation policies could result in damaging insecurity in uranium 

supply. The ideal situation from a purely economic'point of view would, 

of course, be free trade in uranium. The problem for all concerned is 

how to make this objective as compatible as possible with the two other 

requirements that may conflict with it - the first non-proliferation 

twhich is bound to have an economic cost, and .one that must be borne), 

the second the normal government objectives of ensuring adequate and 

secure uranium supplies at prices regarded as reasonable by both 

producers and consumers. 

s 
Purpose of this paper «? 

The purpose of this paper, which reflects the views of both producer 

•and consumer members of the Uranium Institute, is to analyse the un

satisfactory and - for the future of the nuclear industry - dangerous 

features of the situation created by recent government actions, and 

to put forward some guiding principles which could shape future decisions 

concerning uranium. In doing so, it deals with some of the issues 

currently being discussed between governments - particularly through the 
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International Nuclear Fuel Cycle Evaluation (IKFCE). A later paper 

will deal with the important proposal that there should be an 

International Fuel Bank - which is another issue needing comment from 

the industry, as some of the schemes discussed ucder this heading could 

have adverse effects on the stability of the market, and Lence on the 

industry. 

II. UNSATISFACTORY FEATURES OF TODAY'S TRADE CONDITIONS 

The industry's dissatisfaction with the operation of present 

supply arrangements arises from the following factors: 

a) Delays in bringing mines and power plants into production 

b) Unpredictability of enrichment plant feed requirements 

c) Quantitative restrictions on imports 

d) Unilateral changes in export conditions 

e) Export control procedures (case by case permits) 

f) Export control policies, apart from end-use controls, 

particularly their influence on prices 

g) Export control policies related to non-proliferation 

Items (a) to (e) are considered below. Issues and principles raised by 

item (f) are discusser! in Section III of this paper, and those relevant 

to item (g) in Section IV. 

Delays in bringing Mines and Power Plants into production 

Some delays in putting mines or power plants into production are 

attributable to tecnnical problems; and reduced demand growth hes also 

affected long term planning; but recently an additional cause of delay 

has been concern over environmental and non-proliferation risks, as 

perceived by politicians and public opinion, and made evident in the 

course of licensing procedures. Such delays can add substantially to 

costs, create insecurity of markets and supply, and unbalance trade. 
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The problems are increased when there is a high degree of rigidity 

in the tsras of enrichment contracts, as was the case is recent 

years. The overall result has been a combination of a scarcity of 

natural uranium upstream and stockpiling of natural and enriched 

uraniun downstream. 

Enrichment Plant Feed Requirements 

A small number of decision-makers have it in their power to 

change uranium requirements overnight, through altered delivery feed 

requirements for enrichment plants. And in other ways the commercial 

and political conditions which apply to the provision of enrichment 

services have a material impact on the uranium market, through for 

instance: 

- contractual tails assay policies 

'take or pay' policies imposed on utilities 

- restriction on the use of enriched uranium to named power plants 

- restriction on the use by consumers of other enrichment 

facilities to fill shortfall requirements 

- lack of flexibility to adjust delivery schedules to alterations 

of nuclear power programmes. 

Excessive rigidity in any of these respects prevents the market from 

adapting smoothly to changing circumstances. As the market must in the 

long run correct itself, the result is to diminish predictability - which 

is what uranium consumers and producers both need. Ideally they would 

like changes in enrichment plant policy to be announced sufficiently far 

ahead of time to allow the change to be absorbed by the market. This 

is particularly necessary in the case of the U.S. Department of Energy, 

which currently dominates the enrichment market. V/hile its recently 

announced re-introduction of flexibility into its contractual 

requirements is to be welcomed, it would have been less potentially 

disruptive to the supply side of the industry if the change had been 

made much sooner, once it was clear that the enrichment programme was 

falling out of step with reactor requirements. 
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Quantitative Restrictions oa Imports 

There has been only one <.:.se of an import embargo: that 

imposed by the U.S. in the 1960's *:?d 1970*s, and (starting in 1977) 

now gradually being lifted. It resulted from the refusal by the 

USAEC to enrich non-U.S. uranium intended for U.S. power plants. 

This decision was a response to the anxiety of the U.S. uranium 

producers about the depressed state of the market, and was approved 

by Congress in spite of opposition from many U.S. utilities. It 

caused a major distortion in the world market. No consideration 

was given at that time by the U.S. to the result of such a decision 

abroad. Tho effect was nearly to wreck the non-U.S. mining industry, 

including those mines which had been developed on the basis of 

assurances from the USAEC. The industry survived only through such 

measures as stockpiling by governmental agencies, use of long-term 

contracts not supported by actual needs, establishing floor price 

protection for exporters, etc. This is a good illustration of how 

one move, made for domestic political reasons, can trigger off a chain 

reaction of further moves and countexmove3. The overall result can 

only be market insecurity and confusion. 

Unilateral Changes in Export Conditions 

Changes in export conditions imposed unilaterally by exporting 

countries cause equally damaging uncertainties and trade disruptions, 

however well-intentioned the motives. Such disruptions go to the root of 

the problem of security of uraniura supplies. It is unreasonable to expect 

utilities to make massive investments in nuclear generating capacity, as 

one way of meeting their obligations to maintain reliable supplies of 

electrical energy, unless they have adequate assurances on this point. 

Even the threat of disruption is a deterrent. Interruptions to fuel 

supply can be tolerated only if they are reasonably predictable, and 

if adequate time is given to make appropriate adjustments. This has 

not been the case in recent years. Clearly the most unsettling type 

of interruption is one arising from unilatoral action, whatever the 

reason. Despite written assurances that safeguards policies will not 
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be imposed for commercial gain, the unilateral imposition of export 

conditions unacceptable to the purchaser could lead to 

a suspicion that the purpose is to achieve advantages unrelated to 

non-proliferation objectives - such as promoting domestic industry 

or technology. Any such linkr.ge would really be a facet of 

resources diplomacy which, whatever its other merits, would be 

inimical to predictability of uranium supply, and thus to its security. 

The disadvantageous effects of such unilateral changes need to 

be judged also in the context of the large scale capital investments 

required for the nuclear power industry. Embargoes, or indeed any inter

ruption, can lead to uncertainty as regards the tinely availability of nuclear 

materials and services. They add to the difficulty of estimating the 

cost of energy to be supplied, thereby contributing to planning difficulties. 

They force receiving nations to establish stockpi.es which (depending 

on the level of anxiety experienced) may be excessive, with unnecessarily 

high carrying charges and some danger of market destabilisation in the 

future. They force receiving nations to borrow or buy, on a-distressed 

basis, make-up quantities of nuclear fuel, at wasteful cost. .They 

jeopardise the position of the supplier country as a reliab e source 

of supply, resulting in possible future loss of trade.and:-a general 

lessening of that country's reputation. Individual organisations aay face 

consequential financing difficulties. For all these reasons,export 

interruptions imposed unilaterally cause destructive tensions in tht 

commercial and political relationships between trading partners, and 

encourage consumer countries to search for alternative sources, or develop 

their own capability, to the possible detriment of their existing suppliers. 

If, however, a producer government elects to limit exports, 

or to impose an embargo, individual industrial organisations should be 

protected. On the producing side the economics of uranium mining, 

particularly outside the United States, are very sensitive to 

interruptions in exports, since in most cases the mines depend almost 

entirely on the export market for their revenue. Interruption of 

sales can then very quickly result in production cut-backy and even 

miue shut-downs, with consequential lay-offs of labour. Moreover, 

before.- an embargo or interruption is imposed as a sanction, reasonable 

http://stockpi.es
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notice should be given. This need not be long enough to enable.the 

purchasing country to look for an alternative source of long term 

supply; but it should give time to negotiate a way out of the 

conflict. In this way the damage or difficulties incurred by 

individual utilities will also be minimised, while still allowing 

a political point to be made where an exporting government feels 

this is necessary. Once an embargo is lifted, the relevant 

government should take steps to allow supply to resume as quickly as 

possible. 

Export Control procedures 

The main purpose of export controls is to ensure.that national 

regulations, both economic and political, and the international 

regulations to which an exporting government is a party, are complied 

with. This purpose is clearly legitimate, and need not result in 

excessive uncertainty in supply. However, the manner in which 

governments have operated their controls has often resulted in greater 

uncertainty than necessary. 

An example of what happens in practice is the case-by-case method 

adopted by some governments in granting approvals for the expert of 

uranium or other nuclear materials. It is normal for electrical utilities 

to be under statutory obligations to provide an uninterrupted supply of 

electricity. They will hesitate to undertake further nuclear developments -

which by 1985 i» some cases are planned to produce 50% of national electricity 

supplies - unless they feel confident about security of supply of all the 

fuels and services needed for a comprehensive long term development programme. 

Moreover, their programmes have very long planning timescales. Thus 

a system of case-by-case review, such as that incorporated in the U.S. 

Non-Proliferation Act of 1978, does not easily fit in with the realities 

which have to be dealt with by an industrial planner in the electricity 

industry. As planning is concerned with reducing uncertainty, the 

mere possibility of a case-by-case review acts with almost the same 

force as an actual embargo. 
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There are some signs that producer governments are now becoming 

aware of this reality - not least perhaps because case-by-case controls 

also create problems for the producer. His planning can be 

affected - to an extent indeed which has seriously undermined the 

reliability of the contract as a means of regulating commercial 

relationships. He too suffers from a lack of established and 

internationally accepted guidelines, of a kind which would obviate 

the need for case-by-case determination. Producers and consumers of 

uranium alike need to feel assured that sales contracts will be approved, 

and export permits granted,if they conform to such an established set 

of rules. 

In practice export controls frequently also include provisions 

regarding prices. Section III below includes a comment on certain 

principles which should be borne in mind when framing such controls. 
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III. DESIRABLE PRINCIPLES GOVERNING INTERNATIONAL TRADE IN 

URANIUM, APART FROM THE NON-PROLIFERATION ISSUE 

Limitation on Governmental Intervention for Economic Purposes 

All governments have the right to intervene in trade to achieve 

national economic objectives. But in the case of uranium, in 

order to avoid unnecessary disturbance to the industry, these objectives 

should, wherever possible, be circumscribed and based on objective 

criteria. Three governmental objectives which particularly affect the 

industry are: 

a) the reservation of adequate uranium resources to 

support domestic nuclear power programmes in 

exporting countries; 

b) defensive government control over uranium prices; 

and 

c) government policies to ensure a reasonable level 

of domestic ownership of nuclear resources, 

including uranium. 

These are considered in the paragraphs which follow. 

Reservation of Adequate Uranium Resources in Exporting Countries 

Exporting nations which also have domestic nuclear power 

programmes nay understandably attempt to reserve adequate resources 

of uranium within their boundaries to support those programmes. 

While the decision as to what is 'adequate' must ultimately be one 

for each government to evaluate and decide for itself, that evaluation should be 

done on a basis that will not arbitrarily limit supplies to the rest 

of the world. It is desirable that the calculations on which the 
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reserved quantities are fixed should be based on formulae which are 

published. As' far as possible, the need for discretionary judge

ments should be avoided, in the interests of improving predictability. 

The Canadian method provides a good example: it allows producers to 

know well in advance the proportion of their sales that must be 

reserved for local utility requirements. 

Government Export Price Control 

Before discussing export price controls, it may be useful to 

indicate the special nature of the uranium market, and of the 

relationship between the supplier and the buyer. More than with 

any other commodity, the consumer (i.e. the utility) needs a cast-

iron assurance of delivery over a long period. In contrast, consumers 

of most other commodities can rely for supplies on a spot market, or 

on contracts limited to one or two years, because they know that offers 

to supply will always be there. But electrical utilities have all 

come to the conclusion that they cannot risk depending solely, or even 

mainly, on spot or short term supplies. In practice most uranium 

sales are made under long term contracts, and the spot market accounts 

for only a minor proportion of the total tonnage. 

There are three other respects in which uranium is an unusual 

commodity. First, commitments often cover long periods,which may not 

even begin until several years after the initial agreement. This 

reflects the need to reserve the fuel supply for a nuclear reactor 

right from the initial decision to build. Secondly, since long-term 

contracts dominate the market there is no sound economic reason why 

the spot price - which is determined by matching marginal supply and 

marginal demand - should apply across the whole market. Thirdly, as 

discussed in the following paragraph, the details of the interaction 

between uranium price and demand are highly specific to the nuclear 

field. In course of time the relative weight to be attached to these 

points may alter; and none of this rules out the gradual development 

of market-balancing arrangements like more frequent swaps between users. 



But any rapid change towards the commodity market arrangements through 

which other netals are bought and sold is unlikely - if only because 

no terminal market like the London Metals Exchange can provide consumers 

with the degree of security of supply that they need. 

The effect of uranium price on demand is influenced by the fact 

that the economics of nuclear power are not very sensitive to the cost 

of nuclear fuel, at least for as long as real prices stay roughly as 

at present. Thus, within a broad range, changes in uranium price 

will not have a marked effect on the number of reactors on order or ia 

operation. However, there could be a somewhat more noticeable effect 

on demand for uranium. For instance, prices could affect the phasing 

of sbort-tera demand, through decisions to build up or run down fuel 

stocks. And in the longer run uraniuoi price trends will affect a 

whole range of factors - including the optimisation of enrichment plants 

and of the nuclear fuel cycle - which could result in quite sizeable 
* 

changes in the fuel requirement per reactor. On the supply side a 

price that is too low creates future scarcity, by preventing the 

financing of new mine capacity. A sliunp would force governments of 

producer countries to protect producers who could not otherwise 

survive, but whoss output would be needed in the long term (closedowns 

followed by restarts are far too costly). A price that is too high 

does not, within limits, so much reduce demand as create future over-

supply, accompanied by waste of capital resources. Morever, a 

temporary but excessive boom in prices could expose producers to 

permanent changes in the tax regime governing their operations, which 

could create other kinds of disincentive. , It might also lead to some 

* Footnote: A further Uranium Institute report on Supply and 

Demand, now in preparation, will amplify this point. 
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changes in the pattern of ownership. The best way of avoiding 

disruptive changes, and of protecting security of supply, is to allow 

the market to Batch long-term supply to long-term demand. A market 

that is out of balance, either way, is in no-one's long-term interests. 

The economic facts of life, governing the long-term replenishment 

of world supply capacity in the light of prospective consumption, 

should be brought out into the open. Governments and the industry 

should attempt to develop jointly a clear - and if possible a common -

view on long term world resources, and the future costs of mining them. 

It is salutary to consider what has happened to oil. The 1973 oil 

crisis retrospectively proved that the long period of stable oil prices, 

artificially maintained by governmental action (e.g. gas price 

regulations in the U.S.), had shielded the world from an appreciation 

of the fundamental consequences of the sizeable depletion of the world's 

oil resources. The very cheap oil available from Saudi Arabia further 

obscured the very much higher costs of developing new major oil reserves 

elsewhere in the world. In the end an almost accidental political 

occurrence revealed the vulnerability of the position which had been 

reached, and caused a shock which might have been avoided if oil prices 

had been allowed to climb slowly in real terms over a number of years 

orior to 1973. The lesson for uranium is clear. It is a commodity 

which is as irreplaceable as oil; and, moreover, nuclear programmes 

require an exceptional degree of assurance regarding long term supplies. 

It would be in no-one's interests if the history of uranium were to 

develop in the coming years with a commercial price too far removed -

either way - from the future cost of expanding and renewing, in good 

time, the world's production capacity. 
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There are three kinds of circumstance where governments could 

be motivated to intervene in the pricing of uranium exports. One 

arises from the political need to ensure that transactions are at arms 

length, v/here there is foreign ownership of equity in domestic uraniua 

production. A second is concerned with protecting local producers. 

The need for this night arise from a variety of special reasons, 

including instabilities created by interventions on the part of other 

governments (e.g. import or export restrictions). A third case would be 

where a large new supply of uranium is about to eater the market, or where 

a large surge of demand appears. In reacting to these special circumstances -

and, having decided to intervene, in deciding what price should be obtained -

governments would greatly assist the industry by hsaritiff 1n uinrt th> 

principles discussed above. 

To summarise: 

a) Bilateral negotiation of long tern contracts between 

individual mines and utilities is and should remain 

the basis of the market. 

b) In the event that official price controls are decided 

upon, exporting governments should cake sure that their 

action is of a corrective nature with respect to previous 

anomalies or temporary imbalances, rather than likely to 

create in turn a further anomaly in the market. 

c) They should spell out in advance objective criteria upon 

which they will base their approval, so as to avoid 

as far as possible the necessity for sui hoc judgements 

in implementing the controls. 

d) Some thought night be given to the benefit of governments 

entering into consultations with both the consuming 

and producing sides of the industry, prior to deciding 

on export pricing policies. 

e) In che interests of allowing market forces to perform 

their essential function of adjusting long term supply 

and demand governments should accept such limitations. 
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IV. DESIRABLE PRINCIPLES FOR ACHIEVING BALANCE BET7EEN SKCURITY 
OF SUPPLY AND NOM-PKOLIFEP.ATICS 

An international safeguards system to deter the diversion of 

nuclear materials from peaceful to non-peaceful purposes is clearly 

a necessary goal; and if misuse of aaterials is proven thea embargoes 

or even stronger measures will be necessary. There can be disagreement 

only about methods. For the industry, problems arise because there 

will inevitably be some government controls, which cannot fail to 

interfere with the freedom of the market. It is also clearly necessary 

1o ensure adequate long-term security of nuclear fuel supplies, to 

support the world-wide nuclear power industry. It is therefore a task 

of great urgency to find a workable balance between these objectives. 

This can best be done by involving industry in government discussions 

of these questions. Through such discussions it should be possible 

to refine non-proliferation policies, so that international objectives 

can be achieved without major side effects; and so that necessary 

technical developments of the fuel cycle are not inhibited. 

Weed for consensus 

The role of INFCE is clearly important. Host of the countries 

taking part in the Evaluation - though unfortunately not all - ask 

for and rely extensively on the advice of their domestic industry. 

A consensus may be expected to emerge more easily and quickly if it 

is based on the facts which govern the commercial future of the 

industry. Associations like the Atomic Industrial Forum, the 

Canadian Nuclear Association, Foratom, the Japan Atomic Industrial 

Forum or the Uranium Institute can be instrumental in bringing 

together those facts. 
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In considering how the balance of policies should evolve, 

three points stanu out. First, although effectiveness of non-

proliferation controls may not depend on their being multinational, 

bilateral, or specific to a particular e:q>orting country, it is 

desirable for them to conform to a pattern that is generally agreed 

and understood, so that the predictability of international trade 

can be improved. Secondly, while export embargoes and other types 

of supply interruptions may have to be accepted as sanctions to 

back up agreed non-proliferation policies, they should be imposed 

in a manner which minimises uncertainty. Thirdly, it is undesirable 

for disciplinary action to be inposed except where an importing 

nation has already breached non-proliferation norms that have 

previously been agreed with the supplying country, and in 

circumstances where there can be no doubt that generally accepted 

principles of nuclear non-proliferation policy are being applied: 

there must be no suspicion that commercial considerations or 

resource diplomacy are involved. 

Against this background, the urgent task is to develop a 

climate of international understanding where each nation is willing 

to establish a clear set of conditions for supply and use of uranium. 

It is to be hoped that, so far as non-proliferation is concerned, a 

standard pattern of conditions will be adopted, whether or not the 

relevant treaty is bilateral or truly international. It hardly 

needs emphasis that the pattern should leave no room for one nation, 

or any group of nations, to impose its views on the rest of the world, 

for whatever reason; or that unilateral embargoes of any kind are 

both unacceptable, and likely to be counter-productive. 
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Reprocessing and Fast Breeder Reactors 
< 

The industry believes that disproportionate attention is currently 

being given to the issues of plutonium and fuel recycling, and to related 

conditions limiting the export of uranium. Controls over the export 

of nuclear technology and services are of equal importance in 

establishing a workable non-proliferation regime. The Uranium Institute 

recognises that there is controversy over the need for, and the security 

risks involved in, reprocessing spent fuel elements and the recycling 

of plutonium. It is clear nevertheless that a number of nations are 

determined for reasons which they,, in the exercise of their national 

autonomy, consider to be sound, to undertake reprocessing and recycling. 

Fuel economy is one such reason. Unilateral decisions of other governments 

which ignore this trend can therefore offer no lasting solution 

to the problem of proliferation. Discussions should concentrate 

instead on how to provide incentives to the consumers and their 

governments, in order to make it easier for them to support internationally 

agreed non-proliferation objectives. 

Nor can these attempts to alter the course of national decisions 

on nuclear fuel technologies be regarded as being in the best interests 

of uranium producers. Even though the FBR allows more energy to be 

extracted from uranium, this, from the market viewpoint, is not an 

immediate consideration, nor is it the main one. What is much more 

important is to have a healthy nuclear industry, operating with minimum 

anxieties about spent fuel management and the long-term adequacy of fuel 

supplies. The industry believes,that, in arriving at an international 

consensus, the FBR and recycling must be realistically dealt with as 

essential components of the fuel cycle. The industry 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 spectrum of energy production. 

Once an international pattern or consensus is established there 

should be some mechanism for periodical revision by mutual consent. 

This implies the continuation of international consultations on 

these issues. 
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Principles guiding Governnent Controls established for ?«on-
Proliferation Purposes 

On the basis of the foregoing analysis, the industry believes 

ti:at the following principles should govern the nature of controls 

over the export of "uranium. 

a) The rules adopted by individual governments when 

franing non-proliferation objectives should be 

based on a broad consensus regarding standards 

of behaviour - which may be expressed in terms 

of international, multilateral or bilateral 

agreenents, but should not be the subject of 

unilateral or arbitrary action. 

b) All rules, for whatever purpose, should be introduced 

only after adequate discussion with the whole industry, 

and with the greatest possible measure of international 

agreement. 

c) Rules should not attempt to halt technological progress> 

and should be consistent with the full development of 

the nuclear fuel cycle. 

d) Rales should be framed to facilitate unasbiguous and 

non-discretionary application, so that even if case-

by-case procedures continue the result in almost all 

countries will be predictable. 
J' 

e) There should be a clear presumption that contracts 

once concluded will be fulfilled unless: 

(i) the parties agree otherwise 

(ii) one of the parties demonstrably violates 

the non-proliferation rules 

(iii) the fulfilment of the contract demonstrably 

violates national security 

f) Governments nhould assure the fulfilment of all commercial 

contracts approved by predecessor povernments, not-

withiitandinf: changes in policy or political pMloaophy. 



- 19 -

g) All changes in rules should be prospective and not 

retrospective in application. The number of changes 

should be kept to a niniauai. The naxirtura possible 

notice should be given before the introduction of any 

policy changes. 

h) The conditions under which an embargo would become a 

possibility should be clearly defined in the supply 

contract or relevant inter-government agreement. 

i) If an erabargo becomes necessary, or is contemplated, 

a prior thorough examination of all other Reans to 

achieve the embargo's objectives should be carried out 

at the appropriate government level. 

j) Before an embargo is imposed as a sanction, reasonable 

notice should be given to all affected parties. 

k) Any lifting or mitigation of an embargo should be 

communicated and Bade effective forthwith.. 

In Conclusion 

In Assessing the chances of obtaining adherence to these principles, 

it should not be forgotten that uranium is still a "young" conaodity. 

The habits of the industry and of government are still evolving. 

Moreover, the industry itself is unusually well supplied with nen who 

have, for many years past, lived with an awareness of the great 

international social and political issues arising from the discovery of 

nuclear power. The consumers are almost without exception located in 

politically stable communities. Their rrsponsibilities dictate a 

responsible and far-sighted approach to the problems pos9d by the 

development of nuclear power. The producers have learned to share the 

vital purposes of the consumers. In consequence, a climate of opinion 

exists within the industry which should allow it to make a constructive 

contribution to governmental thinking on these matters. A more stable 

basis of agreement is likely to be achieved if consumers as well as 

producers, Industrialists ns well ;vs government servants, arc allowed 

to participate in its construction at the international level. 
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1.0 Introduction 

This paper seeks to provide a factual status report of 

the uranium market and policies and practices of uranium 

suppliers and customers to provide a foundation for evalua

ting the effectiveness of existing marketing mechanisms. 

2.0 Description of Existing Market 

A worldwide U3O0 market exists today and is shown in pre-1978 

international transactions and current forward delivery 

commitments. 

The market as it exists today includes 10 producing countries 

and 17 consuming countries. The characteristics of the 

producing industry are shown in Table 2.0. Of the producing 

countries, 5 are also consumers, therefore yielding 22 

countries in the worldwide market. In 1990, 15 producing 

countries (Table 2.1) and 40 consuming countries (Table 2.1) 

are projected. Of the producing countries, 10 are also 

consumers yielding a total of 45 countries Involved in the 

worldwide market. 

Tables 2.2 and 2.3 show the export/import relationship of 

producing countries as a percentage of each country's 

production or requirements and as a percentage of worldwide 

production in 1978 and projected for 1990. Table 2.2 shows 
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TABLE 2.1 

PRODUCING COUNTRIES 1990 

1. Algeria 6. Central African 10. Niger 
2. Argentina* Empire 11. S. Africa* 
3. Australia 7. France* 12. SW Africa 
4. Brazil* 8. Gabon 13. Spain* 
5. Canada* 9. Mexico* 14. 

15. 
Sweden* 
United States 

* Also consuming countries 

CONSUMING COUNTRIES 

Country 

1. Argentina* 
2. Austria 
3. Belgium 
4. Brazil* 
5. Canada* 
6. Denmark 
7. Egypt 
8. Finland 
9. France* 
10. West Germany 
11. Greece 
12. India 
13. Iran 
14. Ireland 
15. Israel 
16. Italy 
17. Japan 

18. Korea 
19. Mexico* 
20. Netherlands 
21. Pakistan 
22. Philllpines 
23. Portugal 
24. South Africa* 
25. Spain* 
26. Sweden* 
27. Switzerland 
28. Taiwan 
29. Thailand 
30. Turkey 
31. United Kingdom 
32. United States* 
33. Yugoslavia 

* Also producing countries 
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Table 2.2 

U108 Import/Export Status 
for 

Producing Countries in 1978 

Producing Export 
(% Production) 

100 

Import 
(% Requires 

0 

snts) 

Export (or Import) as 
Function of World Productior 

Country 
Export 

(% Production) 

100 

Import 
(% Requires 

0 

snts) 

1.3 

ST IHOfl 

|stftralia 

Export 
(% Production) 

100 

Import 
(% Requires 

0 

snts) 

1.3 600 

Canada 87 0 18.4 8400 

Gabon 100 0 2.8 1300 

France 0 79 ( 7.6) (3500) 

Niger 100 0 5.6 2500 

South Africa 100 0 13.1 6100 

Southwest Africa 100 0 8.1 3800 

Spain 0 81 ( 2.6) (1200) 

United States 19 12 7.4 

< 3.5> 
3400 
(1600) 

Exports: 57% 

Producers' Imports: 14% 

Available to Non-producing Consuming Countries: 43% 
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TABLE 2.3 

PROJECTED 
U3O8 IMPORT/EXPORT STATUS 

FOR 
PRODUCING COUNTRIES IN 1990 

Firm Exporters Export 
(% Production) 

100% 
75% 
100% 
100% 
90% 
100% 

Import 
(% Req't) 

0 
0 
0 
0 
0 
0 

Export as Funct. 
of world Product 

% ST U308 

Australia 
Canada 
Gabon 
Niger 
South Africa 
Southwest Africa 

Export 
(% Production) 

100% 
75% 
100% 
100% 
90% 
100% 

Import 
(% Req't) 

0 
0 
0 
0 
0 
0 

23.lt 
10.9% 
1.7% 
1.2% 
5.0% 
5.2% 

26,000 
12,300 
1,900 
1,400 
5,600 
5,900 

Probable Exporters 

Algeria 
Central African Empire 
Argentina 

100% 
100% 
50% 

0 
0 
0 

<1.0% 
1.2% 
<1.0% 

800 
1,300 
800 

Exports are approx. 50% of world production 

Probable Importers 

Brazil 
Mexico 
Spain 

0 
0 
0 

60% 
25% 
82% 

<1.0% 
<1.0t 
3.4% 

800 
800 

3,600 

Firm Importers 

France 
Sweden 
United States 

0 
0 
0 

55% 
82% 
8% 

6.5% 
1.5% 
3.3% 

6,900 
1,600 
3,500 

Producer laports « 16% of world production 

Remaining on Market for 
Non-producing Consumers • 34% of world production 

2-3 

http://23.lt
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that 1978 exports were 57% of world UoOg production and 

producing countries imported 14% of their requirements. 

Therefore* 43% of exports were available to non-producing, 

consuming countries. Table 2.3 illustrates that in 1990* 9 

producing countries will export approximately 50% of the 

world's UoOg production and that 6 of the producing countries 

will be net importers but will only import approximately 16% 

of the world production. This indicates that 34% of the 

worldwide production in 1990 is available on the open market 

for purchase. 

Sales Commitments and Trading Patterns 

Pre-1978 Sales 

The international U^Og market (defined as transactions between 

countries) began on a commercial basis in the early 1960s. 

The early seventies showed increased purchasing activity caused by 

the accelerated nuclear programs stemming from oil shortages, par

ticularly by countries that had no uranium resources or no produc

tion capacity. This activity was further accelerated by the per

ceived U3O8 shortage and continued into the mid-70s. 

Table 2.4 shows the volume of international transactions from 

1969 through 1978 and the countries involved according to 

published information. There may have been even more trans

actions for which there is no public information available. 

The public record shows that over the past 10 years, 73 



TABLE 2.4 

International Transactions pra-1978 

0*1 •wry 
No. of Trans- Transaction 

T**r acclon/r«ar Avount ST UiOs 

1949 2 250 
500 

1970 13 500 
440 
750 

14,750 
520 
250 
700 
273 
200 

2.125 
575 
100 
477 

1971 5 1.100 
217 
772 

4,300 
550 

1972 S 2,223 
1.100 
400 

•,200 
S.900 
1,000 
500 

4.500 
1973 6 2.000 

1,300 
10,000 
4,075 
524 

1,000 
1974 11 20,000 

1,250 
550 

2,000 
1.500 
900 

3,000 
10,000 
•,500 
too 

10.000 
1975 6 500 

500 
96 
200 
500 
500 

1976 5 M 
550 

3,100 
300 
•75 

1977 • 1,575 
400 

10,000 
3S 
75 
49 

1,431 
300 

197$ 9 43 
S30 
100 . 
100 

250 
1,250 
3,150 

Period 
J3SS2X 

Dollvary Country Country 
ST U^/Y.ar «t*M« of suy*r 

250 U.S. Switzerland 
167 S. Africa Japan 
500 U.S. H. Ceratasy 
440 V.S. W. Geraany 
750 U.S. W. Cernaoy 

1,675 Toned• Japan 
520 Franc* Japan 
125 U.S. U.K. 
140 U.K. 
273 Franco W. Germany 
200 S. Africa Japan 
425 Australia U.S. 
51 Australia U.K. 
100 U.S. W. Cemany 
477 Canada W. Ceranay 

1.100 Australia U.K. 
217 S. Africa BeltluB 
154 Franco •eltlu* 
525 Franc* Japan 
91 S. Africa V. Ceraeny 
222 Australia Japan 
137 U.K. Japan 
400 Franc* Japan 
•20 U.K. Japan 
•90 U.K. Japan 
125 Australia Japan 
100 Australia Japan 
750 Canada Spain 
200 Australia Japan 
130 Australia Japan 

1,000 S. Africa U.S. 
453 Franc* U.S. 
175 V.S. V. Ceraaay 
200 Canada Japan 

2.000 Canada Japan 
312 U.S. Spain 
550 U.S. Swltserland 
667 Canada Spain 
500 U.S. Europe 
300 U.S. Switzerland 
429 Canada Italy 

1.000 Canada U.S. 
70S Canada U.S. 
200 Canada U.S. 
909 Canada U.K. 
250 U.S. Europe 
500 V.S. Seltiun 
96 V.S. V. Ceraany 
200 U.S. V. Ceroeny 
500 Canada U.S. 
500 Canada U.S. 
6» S. Africa U.S. 
M3 Canada U.S. 

1,033 Francs U.S. 
300 Canada Korea 
l Z 5 Canada Sweden 
15S V.S. Switzerland 
400 U.S. Japan 

1,000 S. Africa Franc* 
* V.S. V. Ceraany 
75 U.S. Switzerland 
49 V.S. Japan 
477 
150 

V.S. 
S. Africa 

Japan 
Switzerland 

43 U.S. V. Ccmeny 
53 U.S. Japan 
100 V.S. V. Cemeny 
100 U.S. Korea 

Ii8 if/Sries 
V.S. 
Japan 

•3 Canada U.S. 
250 V.S. Taiwan 
650 International France 
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international transactions have taken place for an estimated total 

of 165,000 ST tM)g for an average of 2,250 ST U,0g per 

transaction. The countries involved in the transactions 

are also noted. 

Forward Delivery Co—itints 

Future deaand exists in countries that have little or no 

production capacity. Table 2.5 shows that there are presently 

16 importing countries based on committed deliveries and 

Table 2.6 shows the total deliveries by year and the percent 

of annual worldwide production for the respective years. 

A comparison of the 16 importing countries shown in Table 

2.5 (plus 3 countries persently self-sufficient) with Table 

2.1 shows that 15 new countries will be entering the market 

between 1978 and 1990. This list of 15 countries is shown 

in Table 2.7. The reasons why these countries have not 

entered the market even though some have operating power 

plants or are very near to operation are that: 

1) they have committed deliveries from reactor 

manufacturers, 

2) they plan to be producing within their own 

country by the time lM)g is required, and/or 

3) they have no requirements until the late 80s 

or beyond. 
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TABLE 2.5 

IMPORTING COUNTRIES 1978 

1. France 9. Iran 
2. Italy 10. Japan 
3. Spain 11. Korea 
4. U.S. 12. Netherlands 
5. Austria 13. Sweden 
6. Belgium 14. Switzerland 
7. Finland 15. Taiwan 
8. F.R. Germany 16. U.K. 

TABLE 2.6 

COMMITTED RECEIPTS OF IMPORTING COUNTRIES 

Year 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

Total Imports 
% of 

Worldwide Production 

26,002 ST U308 55% 
27,331 50% 
23,620 39% 
26,916 42% 
27,079 38% 
28,104 33% 
31,777 35% 
30,261 31% 
26,962 27% 
26,567 25% 
24,392 23% 
23,902 23% 
23,502 22% 

Total 346,415 Average 34% of world 
production 

2-7 
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TABLE 2.7 

CONSUMING COUNTRIES ENTERING THE 

MARKET BETWEEN 1978 AND 1990 

1. Argentina 
2. Brazil 
3. Denmark 
4. Egypt 
5. Greece 

6. India 
7. Ireland 
8. Israel 
9. Mexico 
10. Pakistan 

11. Philippines 
12. Portugal 
13. Thailand 
14. Turkey 
15. Yugoslavia 

I 
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Future Trading Patterns 

Future trading patterns will be influenced by what is taking 

place in the market. Significant developments include few 

orders for new reactors, changing enrichment supply, stockpiling, 

uranium and plutonium recycle, consumer involvement in l^Og pro-

duction, increasing production capacities, aid additional suppliers. 

The nuclear programs of the major consuming countries such as 

the U.S., France, F.R. Germany, Japan, Canada, and the U.K. are 

relatively fixed at this time. Growth in requirements in these 

countries is predictable within limits and will continue only 

until present reactor orders are filled or until new orders are 

placed. If expansion of nuclear capacity does take place, its 

impact on ̂ Og demand will not be felt until the early 90s. 

Consumer involvement in production of UgOg has become significant 

in the past 3 years and is likely to continue to grow. Japan, 

F.R. Germany, France, Spain, Italy, and to a lesser extent Korea 

and Taiwan, are sponsoring major overseas exploration and develop

ment prograns in South America, South Africa, U.S., Australia 

and Canada. The motives Jbr consumer involvement in uranium 

production are supply assurance (primary) and control of fuel 

costs (secondary). In the past 2 years, it has been difficult 

for some consumers to obtain long-term conventional supply con

tracts. Also, equity participation can be viewed as a method in 

which consumers can circumvent rising V^Og prices and the possibil

ity of litigation or non-delivery that has been associated with 

past conventional contracts. 
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Rapid expansion of UgOg production could produce overcapacity 

through the 1980s. Such overcapacity may not mean over supply 

since other factors will reduce actual U3O0 production. Most 

consuming countries, especially those without indigenous supplies, 

will want to diversify their sources of supply. This will result 

in a more interdependent market. 

The price (or relative price) of uranium will also have a large 

impact on the shape of world market patterns. For example, U.S. 

buyer? now prefer U.S. uranium simply because its price and 

availability are comparable to that of foreign uranium. However, 

if new competitive foreign supplies enter the market, some 

U.S. buyers undoubtedly would buy them. Higher 

uranium prices will attract new companies to the market, and to 

the extent that these new entrants are from countries that pre

viously did not produce uranium, it will broaden the scope of 

the international market. 

2.2 Description of Procurement Contracts 

Uranium is not traded on an exchange or through an organized 

trading forum, and many transactions are completed on a con

fidential basis. 

The dominant method of buying is through negotiated contracts 

between individual suppliers and buyers who usually are the 

user8--i.e., utilities. Uranium contracts are very variable. 

In the commerical market, governments generally have not had 

a direct role in the negotiations, although the parties must 

recognize the laws and policies applied to uranium sales. The 
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contracts and reports are commonly subject to government 

review. The terms and conditions of contracts are rarely 

made public. Many contain confidentiality clauses designed 

to prevent dissemination of information without the other 

party's consent. 
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2.2.A. Typical Contract Provisions 

Despite the fact that contracting is done on a nonstandard 

basis, there are a number of provisions which are typically 

applied to uranium procurement contracts. These are briefly 

listed as follows: 

2.2.A.I. Quantity and Quantity Flexibility 

Usually some variation in the annual delivery quantities 

(on the order of +201) may be allowed as long as the total 

quantity is taken over the terms of the agreement. Sometimes 

options are included in the contract which, if exercised, 

would provide for more uranium over a longer term and/or each 

year in which there were firm commitments. 

2.2.A.2. Delivery and Delivery Flexibility 

In some contracts, especially those made before the mid-1970s, 

there are provisions which allow the buyer flexibility in adjusting 

deliveries to more closely match requirements while allowing the 

supplier to plan his production output and cash flow on a firm 

basis. For example, notice would be given one year or so in 

advance of delivery to establish base quantities to be delivered 

by month or quarter. A final notice would be given three to six 

months after the provisional notice which adjusts the provisional 

quantities within some percentage range, such as + 10%, and the 

provisional month of delivery by, for example + 2 months. 
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B. Variations in Contracting Modes 

Variations in this approach arise when there are special 

circumstances related primarily to financing, governmental 

policy, or involve specialized marketing and procurement 

channels, or a combination of these factors. Table 2.8 shows 

the status of these factors for the countries who are 

currently involved or plan to be involved in uranium produc

tion. The major contracting influences from these factors 

are described as follows: 

Exploration, construction of new mines and mills, and production 

of uranium generally involves long lead times (8-10 years), high 

risk and large capital expenditures. As such it is not always 

possible or desirable for individual producing companies 

or countries to finance development of the resource alone. 

Many countries and companies have the necessary expertise 

and wealth but their indigenous supplies are insufficient 

or less economical to develop, leading many to a worldwide 

involvement in search for uranium supplies and/or uranium. 

These circumstances have led to the development of joint 

ventures, equity participation programs, advance payment 

contracts, transfers of technology and risk sharing programs 

as the basis for developing and procuring uranium supplies. 



TABLE 2.8 
STATUS Or URANIUM PMUbUCTIOH COMHKHCIM. PRACTICtS 

C M M N i U 

U r i M w 

Country 

History at 
C M M f O i t t 
Production 
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l l t t t t *«4 
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•at t i f t 

• S * M V > « 
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rin«ncliMj Controlled UtUlaea 

Primarily Ira* Primarily by third Party 
Poroiqn Hourcoa GovuriMnint Mdrlmtlne 

Statutory 
llialta an Sapeetod 
Petal fn to taper* 

Participation In return 

a 

a 

a 

I 
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2.C. Methods for Determining Prices 

Historically, the standard method in determining price was 

from the basis of a producer's price quote or from a buyer's 

price bid. This information generally led to discussions 

and eventual agreement on a firm price plus an escalation clause 

to cover increases in labor ard material cost over the term 

of the agreement. This agreement was then incorporated 

into a formal "letter of intent" which served as the frame

work from which the parties would negotiate the other pro

visions of the contract. In the last few years, the trend 

has been to a use of prices which reflect the market price 

which exists sometime before the time of delivery of uranium. 

The following is a list and description of the principal 

pricing mechanisms: 

Contract Price - A firm price in which the buyer pays a 

fixed specific price. These prices are generally for spot purchases. 

Firm Price Escalated - Where the price paid is based on a fixed 

price which is adjusted on the basis of published economic 

indicators which reflect costs for labor or materials. 

All or some part of the price may be subject to escalation. 

Market Price - The price paid is based on some referenced 

uranium price indicator published on a regular basis or 

is based on a negotiated settlement reflecting each party's 

understanding of the spot or current market price, but 

may not be the actual or negotittd price (for example, 
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if the contract called for price to be some discount 

off the negotiated price). Many market price contracts 

contain floor prices (to minimize the seller's risk) 

and/or ceiling prices (to minimize the buyer's risk). 

Floor prices are usually of the firm price escalated 

type or provide for costs plus profit. 

Scheduled Negotiated Price - The parties negotiate the 

price on a regular schedule over the term of the agree

ment. Generally, such contracts contain detailed 

arbitration clauses to resolve the price issue if the 

parties cannot reach agreement. 

Cost Plus Profit - Uranium has been purchased in the 

past on the basis of production costs plus a profit. 

In addition terns which effect prices include: 

Advance Payment Contracts. The buyer will pay in advance 

of uranium delivery for all or a portion of the production 

generally for use in development of uranium production 

facilities. 

Financial Involvement - The buyer enters into a joint 

venture and assumes an equity position in the production 

venture. Generally, the end user has some control 

over the production and receives a part of the production. 

Contracts may include provision for renegotiation or arbi

tration under certain conditions. 
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Role of Pricing Approaches - U.S. Practice 

The relative importance of the various pricing approaches as 

illustrated by U.S. practice is shown in Table 2.9. U.S. 

procurement contracting as of July 1, 1978, is broken into 

3 categories: "contract price," "market price," and "other." 

The "Other" category refers to procurement arrangements that 

do not fall in the contract price or market price categories. 

Over 90% of procurement arrangements in the "Other" category 

are captive production, cases where utilities are directly 

involved in uranium production operations. 

As shown in Table 2.9 the percentage of contract price pro

curement steadily declines from a very high level, 83%, in 

1978 to 36% in 1985, while the percentage of procurement in 

the "Market Price" and "Other" categories increase during 

that period. Since a greater number of delivery commitments 

have been made for those years in which the percentage of contract 

price procurement is relatively higher, contract price procure

ment represents the dominant form of contracting for the 1978-

1985 period. 

Contract price procurement was the dominant form of contracting 

until 1975, at which time prices began to increase rapidly and 

market price contracting became the most popular procurement 

approach. In 1976 when utilities with captive production could 

develop firm production schedules, "other" procurement became 

the dominant form. During 1977, slightly over half of the 



TABLE 2 . 9 

TYPES OF PROCUREMENT AS OF JULY 1. 1978 
IN THE U.S. 
PERCENTAGE OF DELIVERIES 
BY TYPES OF PROCUREMENT 

YEAR OF 
DELIVERY 

1978 

1979 

1990 

1991 

1982 

1983 

1994 

1985 

1978-1995 

CONTRACT 
PRICE 

83 

78 

75 

63 

48 

43 

39 

38 

59 

MARKET 
PRICE 

13 

16 

19 

33 

32 

34 

32 

29 

25 

OTHER 

4 

6 

6 

14 

20 

23 

29 

35 

16 
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uranium contracting was market price procurement, with the 

remainder contract price procurement. Data on the first 

half of 1978 indicate that market price procurement con

tinued as the dominant approach. 

2.3 Procurement Coverage & Strategies 

2.3.A. Coverage 

Patterns of coverage of fuel and procurement strategies vary. 

However, the following have been typical characteristics of 

utility procurement: 

a. Uranium is purchased for delivery over a period 

of anywhere between 1-12 years; most uranium, 

however, is in the longer-term contracts. 

b. Spot contract procurement usually represents 

less than 10% of the total deliveries in a 

given year. 

c. Commitments commonly cover all uranium require

ments for at least the following three years. 

2.3.B. Procurement Strategies 

The approaches to procurement followed by the various 

countries is shown in Table 2.10. 

Features of procurement strategies generally involve the 

following: 

1.) Reliance on more than one supplier or more than one 

country (especially if country is basically an importer) 

2.) use of combination of procurement approaches 

3.) involvement in raw material operations 

4.) partnerships with other utilities in exploration programs. 



Table 2.10 Procurement Activity of Major Consumer Countries 

Consuming 
country 

Significant 
Indigenous 
Supply 

Reliance 
on 

Imports 

Significant 
Activity in 
Worldwide 
Exploration 

Official 
Restrictions 
on imports 

Use of centrally 
Spot Market Controlled 
Procurement Procurement 

Austria X 
Belgium X X X 
Canada X 
Finland 

X 
X 
X France X 
X 
X X X X 

Nest Germany X X X 
India X X 
Iran X X 
Italy X X 
Japan X X X 
Korea X X x tt 
Netherlands X X 
Spain X X X 
Sweden X X 
Switserland X ? X 
Taiwan X X X 
U.K. X X X X 
U.S. X X X 
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Uranium contracting has become more diversified as the market 

has evolved and buyers have gained more experience. In the 

earlier commercial years, many utilities did not have procurement 

capabilities of their own, or if they did, they did much of their 

buying through reactor manufacturers or in the spot market, es

pecially when prices were depressed. 

In the late 1960s to early 1970s, demand increased as more reactors 

were ordered, but low prices and lack ox buying led to producer 

inactivity. Supplies did not increase since producers did not 

have the incentive and/or capital to expand. The U.S. embargo 

discouraged foreign producers from increasing their marketable 

supplies. This situation subsequently led to higher uranium 

prices as buyers increased buying activity. Buyers continued to 

increase their procurement even though salable supplies were short, 

putting additional pressure on prices and salable supply. 

In this situation utilities could not rely on the spot market 

for their purchases. This led to increased desire for longer-

term contracts, less reliance on third parties, and increased 

involvement in uranium raw material activities. The move to 

direct raw materials involvement was motivated by several factors: 

1. Control of costs - Uranium prices by 1976 had reached levels 

of $40 and higher which in most cases was above the pre

vailing costs of production. Buyers sought to circumvent 

paying scarcity rents to producers by going into production. 
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2. Inability to Obtain long-term contracts - In some 

cases, the only way in which utilities could obtain 

a long-term supply of uranium was if they shared 

the risks as a joint partner with the producer, or 

if they funded and controlled the project. 

3. Diversification of supply - Utilities with large nuclear 

programs have some insurance if at least some of their supply 

comes from properties they control. In this way they can 

assure themselves with some additional supply development 

and availability, and a control on costs. 

The procurement activity of major consumer countries is 

shown in Table 2.10. 

C. The Spot Market 

With the development of "market price" contracts, the 

ability of spot transactions to influence the longer term 

market has greatly increased. During the development of the 

commercial international market, there was very little 

difference between the spot price and the base price in long 

term contracts, and this is still the case for many long 

term contracts being executed today. 

Buyers enter the spot market either to buy at favorable 

terms, or to fill a short run need caused by disruptions 

in normal supply channels. In the former case price will 

be below the long term price, and in the latter it will 
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be above the long term price. Although the spot market 

is small—usually less than 10% of a year's deliveries— 

and significantly different than the long-run market 

the spot market has a large influence on long run prices. 

The influence relates to the fact that the spot market 

contains the only current and generally available price 

information which exists in the market place. There are 

no organized exchanges, producer or consumer forums, or 

market mechanisms to replace the spot market as a measure

ment of commercial prices. 

History of Uranium Prices 

A commonly used source of information on uranium prices is 

published by the Nuclear Exchange Corporation (NUEXCO). 

Table 2.11 lists monthly price data published by NUEXCO for 

the 1968-1978 period. These price data are referred to by NUEXCO 

as "exchange values" as defined in Table 2.12. These prices 

are considered a good indication of spot prices. 

Table 2.11 shows that from August 1968 through October 1973 

prices were in the $5.95 - $6.50 range. A buyers' market 

existed during this period. In many cases prices did not 

cover full production costs, or were handled as incremental 

production to government sales. Some producers left the 

industry. Future production capability was being reduced in 

response to the low prices and lack of cash flow. 
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From the end of 1973 to April, 1976, prices steadily increased, 

doubling in 1974 and again in 1975. As more nuclear power 

plants were ordered and buyer psychology changed, seeking to 

cover longer-term needs, demand for U3O0 increased. Utilities' 

procurement changed the situation to a sellers' market. Pro

ducers resisted the low prices and held back as prices 

moved up. Buyers were willing to pay higher prices. 

Prices were rising rapidly in response to the pressure of 

demand against limited supplies. 

The transformation from buyers to sellers market was a 

worldwide phenomenon. Buyers also sought to cover feed 

needs for rapidly expanding programs. The U.S. announced 

in 1974 that it would relax its restriction on enriching of 

non-U.S. uranium for use by U.S. utilities. U.S. buyers 

entered into contracts with non-U.S. producers. In September, 

1975, the market, which was already "tight," received additional 

demand pressure when a major U.S. reactor manufacturer announced 

it had not procured sufficient uranium to fill its delivery 

commitments. Utilities which thought their needs were covered 

entered the market, trying to fill "uncovered" short-term 

needs. 

After the price reached $40 in April, 1976, the uranium 

market attained equilibrium. From April, 1976, to the present 

the spot price has declined on an average of about 47./year in 
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real terms. Recently, the price has begun tt> decline in 

absolute terms also. The strong sellers' market situation 

has modified considerably. Expansion of supply and demand 

reduction and slippage has created a more nearly equilibrium 

situation. 

Short-term prices such as spot or exchange values indicate prices 

in some new contracting. Additional measures are settlements of 

market price contracts and renegotiated prices of older contracts. 

Average delivery prices paid for uranium also provide insight after 

considering the mix of historical contract prices involved. Data 

on average contract prices for U.S. purchases from U.S. sellers 

are shown in Table 2.12. These average values are well below spot 

prices but have been increasing as new contracts at higher prices 

increase the averages. 

4 The Roles of Participants in the Market 

4.A. Producers 

A. 1. Definitions and Perspectives 

Uranium producers in the Free World can be categorized as: 

o Existing - Actually in production 
as of August 1, 1978 

o Planned - Announced plans for startup of 
production by a given future date and 
at a stated production capacity 
or rate 

o Possible Wew - Possible or tentative production 
by some future date but no announced 
plans on startup date or production 
rate. 
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TABLE 2.11 

Uranium "Price" Data Published by the 
Nuclear Exchange Corporation 1/ 

EXCHANGE VALUE 

U.S.DoHars/l>.U308 

Calendar Year 
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

Jan. _ _ 6.30 6.20 5.95 5.95 7.70 16.00 35.20 41.35 42.90 
Feb. — 6.35 6.30 6.20 5.95 6.00 7.90 16.00 37.00 41.50 43.25 
Mar. — • 6.10 6.X 6.20 5.95 6.10 8.00 18.00 39.25 41.60 43.25 
Apr. — 6.10 6.30 6.20 5.95 6.20 9.00 20.00 40.00 41.60 43.25 
May — 6.25 630 6.15 5.95 6.45 9.50 21.CO 40.00 42.00 43.40 
June — 6.25 6.30 6.06 5.95 6.50 10.50 23.00 40.00 42.25 43.40 
July — &20 6.30 6.00 5.95 6.50 11.50 24.70 40.00 42.25 43.4 J 
Aug, 6.35 6.20 6.20 5.95 5.95 6.50 12.00 26.00 40.40 42.25 43. HJ 
Sept 6.35 6.15 6.15 5.95 5.95 6.50 12.50 26.00 41.00 42.40 43.25 
Oct 6.40 6.15 6.15 5.95 5.95 6.50 14.C0 28.50 41.00 42.75 43.00 
Nov. 6.45 6.15 6.15 5.95 5.95 6.75 14.75 30.00 41.50 43.20 
Dec 6.50 6.20 6.15 5.95 5.95 7.00 15.00 35.00 41.00 43.20 

DEFINITION 
The Exchange Value is Nuexco's judgment of the price at which transactions for significant 

quantities of natural uranium concentrates could be concluded as of the last day of the month. 

DERIVATION 
Nucxco bases the Exchange Value upon: 
A. Data from recently completed transactions. 
B. Data from pending transactions. 1 
C. Firm bids to buy and firm offers to sell. 
D. Prices purchasers have expressed a willingness to pay, but for which Nuexco is not aware 

of firm bids to buy, and prices sellers have expressed a willingness to accept, but for which 
Nuexco is not aware of firm offers to sell, 

COMMENTS 
Nuexco does not consider the following in determining the Exchange Value: 

A. The price of uranium delivered or to be delivered under old contracts. 
B. The price of uranium delivered in connection with contract renegotiations or other tnen 

arm's length transactions. 

1/ Permission to use this data has been provided by Nuexco. 



TABLE 2.12 

AVERAGE URANIUM PRICE DATA PUBLISHED BY U.S.' GOVERNMENT 

(IN YEAR-OF-DELIVERY DOLLARS)* 

SURVEY DATA AS OF 
Calendar 
Year i/i/ra* 7A/T* 7/V75 lA/76 TAT* 1/1/77 l&XL 1/1/78 ma* 

1973 .7.10 — . « ; — e » * 
1 

esev 

1974 • 7.10 7.65 7.90 — a a* • » * • . . 

1975 7.10 7.85 8.45 10.50 . «1«B sees see* 

1976 7.45 8.80 10.20 . 10.70 12.05 16.10 1 

* • > 
1 

1977* . 7.45 
•• 

9.25 10.75 11.10 12.60 15.00 17.20 19.73 eve* 

1978 7.50 9.60 12.05 • 12.20 14.30 13.85 14.75 17.40 ,18.50 

1979 7.65 10.50 13.10 13.05 16.10 
• 

14.95 16.15 16.63 18.05 1 

1980 T.80 11.40 13.80 14.35 15.95 18.00 16.60 18.30 18.95 f 

1961 — — 16.65 15.80 18.60 22.75 20.30 . 22.60 23.70 

1982 «••» ~ 19.20 16.35 19.85 24.55 23.90 24.10 24.80 

1983 — «•• — 16.05 19.80 22.30 19.95 22.70 24.95 

1984 ~ esw 15.45 19.55 . 23.30 19.90 22.90 • 23.55 

1985 — — — 15.90 • 19.90 23.60. 19.45 23.40 28.85 

Soureet 

% -

AEC 
Press 
Release 
12/4/73 

AEC 
Press 
Release 
10/22/74 

ERDA 
Press 
Release 
9/9/75 

ERDA 
76-46 

ERDA 
Press 
Release 
11/10/76 

ERDA 
77-46 

ERDA 
Press 
Release 
9/30/77 

DOE/RA 
•0006 

"Uranlua 
Ksrkec 
Activity' 
10/78 

* Prices in the Jan. 1, 1973, survey are all in 1973 dollars. 
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The World Outside Communist Areas (WOCA) producing industry 

as consisting of 45 existing producers (27 U.S., 18 non-U.S.) 

and 42 planned and possible new producers (17 U.S., 25 non-

U.S.). 

There is currently some sporadic minor production in a number 

of other countries and there is potential for future produc

tion in Greenland, Italy, Philippines and Turkey, to name a 

feu, none are currently considered as uranium producers, 

and their combined production is insignificant. 

The fifteen countries included in this analysis rank roughly 

a,s follows in terms of projected maximum production capacity. 

1985 1990 

U.S. 34.87. 36.07. 
Canada 18.67. 17.6% 
Australia 14.07. 14.67. 
South Africa and 
Southwest Africa 11.57. 11.57. 
Central Africa 
(C.A.E., Gabon & Niger) 11.27. 10.37. 

France 6.07. 5.6% 
Others* 3.97. 4.4% 

* Algeria, Argentina, Brazil, Mexico, Spain and 
Sweden. 

A categorization of net export potential by 1985 is: 

Firm Australia 
Canada 
Gabon 
Niger 
South Africa 
Southwest Africa (Namibia) 
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Probable: Algeria 
Central African Empire 

Possible: Argentina 
Brazil 
Mexico 
Spain 

Unlikely: France 
Sweden 
United States 

Of the "firm" 1985 net exporters, all but one (Canada) are likely 

to export all or essentially all of their production. The 

"probable" 1985 exporters will export 100% of production. 

The "possible" 1985 exporters are not likely to export 

significant quantities, since they have internal uranium 

requirements which must be met. France probably will not export 

any uranium; Sweden probably will not be producting U^Og by 

1985; the U.S. will probably continue to export relatively small 

quantities relative to needs, but will he a net importer unless there 

is a larger than needed addition to U.S. production capacity. 

Through 1990 around 95% of WOCA uranium supply will 

be produced from conventional mining and milling processes. 

A.2 Structure & Characteristics of the Producing Industry 
in Major Producing Countries 

Table 2.0 shows in summary form the basic structure and 

characteristics of the producing industry in the fifteen 

countries Included in this analysis. 
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The United States is the only country of the fifteen where 

there is not some degree of government participation, through 

either equity holding or a state-owned development and mining 

company, in uranium exploration and production. 

Interrelations Between Producers 

A uranium marketing agreement existed during 1972-74 between 

certain producers (and governments, in several cases) in 

Canada, Australia, South Africa and France. This agreement was an 

informal but structured arrangement and arose because of the 

dangerously low prices and poor prospects for price ir reases. 

Known in the trade press as the "uranium Club," it came to fruition 

in May-June 1972 and apparently dwindled to non-existence by late 

1974 or early 1975. This is the only known instance of an organ

ized producers' agreement on an international basis. 

There have been, and are, organizations and informal groupings 

of producers within individual countries--the Australian 

Uranium Producers Forum which existed from 1972 through 1978, 

numerous meetings of the major Canadian producers with 

government officials, and in South Africa NUFCOR (owned by 

the gold/uranium mining companies) and the Chamber of Mines. 
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The Uranium Institute was incorporated in the U.K. in 

June 1975 as a non-profit making company. The Institute 

has now become an international forum for dialogue between 

producers and consumers. 

There are a few other trade organizations that focus (in 

part) on uranium: the Atomic Industrial Forum (U.S.), the 

American Nuclear Society (U.S.), the American Mining Congress 

(U.S.), the European Nuclear Society, and so forth. None 

of these could be considered producer organizations, even 

though many uranium producers participate in them. 

Producer Market Perception 

The producing industry today is very expansion-oriented. 

Exploration is at an all-time high. Production capacity 

will be roughly doubled by 1984-85 if projected plans 

materialize. This is a direct Industry reaction to uranium 

price increases. There is a possibility that producers may 

"overreact" and expand too ouch*a phenomenon typical in 

resource industries, where supply and demand balance is 

difficult to achieve. 

For analyzing future markets, long-range nuclear growth 

forecasts and associated uranium demand projections are 

useful for planning exploration but not for developing 

production or marketing strategies or identifying potential 

customers. More important than nuclear capacity forecasts 
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are the individual factors that influence demand such as reactor 

completions and delays, changing fuel cycle plans, conditions in 

enrichment contracting, conditions in the money market and 

policies of governments and state Public Utility Commissions. 

2.4.B. Government Bodies 

The governments of virtually all uranium producing and consuming 

countries, through their various policies, have a large impact on 

the uranium market. Table 2.13 shows the principal national 

government bodies that have an influence on uranium marketing 

or export practice for the 15 countries considered in this 

analysis. In addition, some provincial governments in Canada 

may attempt to exert control over uranium marketing and exports 

from production Within their jurisdiction. Canadian policy re

quires that sufficient uranium reserves must be set aside by 

Canadian producers to fuel all Canadian power reactors planned 

for the following 10 years over a 30-year life assuming an 80-

percent plant factor. The government will allocate the amount 

to be retained by individual producers based on a national 

assessment of resources. However, since Canada has reserves well 

beyond the amount set aside, this restriction has had little or 

no effect on marketing. All sales contracts and annual export 

licenses are subject to review and approval by the Atomic Energy 

Control Board. This review covers all aspects of the contract 

including prices. Export prices may not be lower than prices 

offered to domestic buyers. 
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In Australia, the approval of the Minister for Trade and Re

sources will be required before any firm offers are made or 

legal commitments entered into in respect of Australia's 

uranium exports. The Minister will also determine in advance 

the terms and conditions of sales contracts. Shipments of 

uranium will remain controlled and export will only be permitted 

when all aspects of government policy are satisfied, including: 

- that the uranium is being exported from a project which has 

the status of government development approval; 

- that the export is for the purpose of performing an approved 

contract; and 

- that Australian safeguards policy is fully complied with. 
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TABLE 2.13 

GOVERNMENTAL BODIES CONCERNED 
WITH URANIUM MARKETING 

Country 

Algeria 

Argentina 

Australia 

Government Body 

- SOHAREH (State mining company) 

• CMEA (State nuclear development agency) 

• Department of Trade and Resources 
- Australian AEC 

Brazil 

Canada 

Ministry of Mines and Energy 
MUCLBBRAS (State nuclear development 
company) 

Department of Energy, Mines & Resources 
Atomic Energy Control Board 

Central African 
Empire 

France 

Gabon 

Mexico 

Niger 

South Africa 

Southwest Africa 

Spain 

Sweden 

- Ministry of Mines & Geology (?) 

- COGEMA (State nuclear development co.) 

- Ministry of Mines, Energy and 

Hydraulic Resources (?) 

- INEN (State nuclear development agency) 

• Ministry of Mines 
- URANIGER (State uranium holding company) 
• Onarem (State mining company) 
- Ministry of Mines 
- Atomic Energy Board 

- s as South Africa (currently) 

- Ministry of Energy 6 Industry 
- ENUSA (State uranium development company) 

- Ministry of Industry 
- AB Atomenergi (State nuclear development 

company) 

United States - Department of Energy 

2-65 
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There have been a number of government-to-government uranium 

transactions in the past, principally on the supply side by 

the U.S. and, to a lesser extent, Canada. Uranium Canada Ltd. 

in the past has sold U30g in the commercial market from excess 

government inventories, as has the French CE.A. through its 

agency COGEMA. However, it i3 expected that in the future 

governments will take less direct roles as buyer and seller, 

but will continue to be closely involved through review and 

approval of sales contracts and export.-.. 

B.l. Government Policies Affecting Exports 

Several policies which enable governments to exercise some 

degree of control over their country's uranium exports are 

listed as follows: 

a) Commercial Trade Policies (Economic) - Uranium may 

make up a large or significant part of a country's 

exports to justify close government monitoring or 

control. Among' the current uranium exporting countries, 

uranium revenues as a percentage of total export 

earnings vary from insignificant (U.S. and Australia) 

to moderate (Canada, South Africa, Gabon) to sub

stantial (Niger and Southwest Africa). The categoriza

tion of Australia will change as it makes larger 

exports in the future. 
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b) Non-Proliferation Policies - Governments have an interest 

that the uranium they export be used only for peaceful pur

poses and reserve the right to approve uses to which their 

uranium may be put. 

c) Product Enhancement Before Export - In order to support other 

uranium-related industries, governments may require uranium 

to be exported in its most advanced (upgraded) state. 

Canada seeks to have all uranium exported in the form of 

natural UFg, and special exceptions are required to export 

concentrate. Uranium supply contracts executed by South 

African uranium producers are believed to contain a clause 

requiring that, if enrichment capacity exists in the future, 

uranium exported must be in enriched form. The Australian 

Government has stated that it wants to process raw material 

to the maximum extent possible before export, and thus is 

now studying the feasibility of upgrading and enriching its 

uranium before export. 

d) Reservation of Uranium for Domestic Use - Governments in 

countries which both produce and consume uranium may 

limit exports to ensure that their own requirements are 

satisfied first. The best example is Canada whose 

policy is that "sufficient uranium must be reserved 

for domestic use to enable each nuclear power reactor 

operating, committed for construction or planned for 

operation ten years into the future, to operate 
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at an average annual capacity factor of 80% for 30 

years from the start of the period, or In the case 

of reactors which are In operation, for 30 years from 

their Inservlce dates." 

e) Exploration and Production by Foreign Countries -

Many governments exercise some control over 

uranium development activities by foreign countries. 

On the one hand, they encourage such participation, 

particularly if there are expertise, personnel or capital 

shortages with regard to uranium development. On the other 

hand, some limit such participation and control development 

and production of resources discovered. 

In Canada there is no restriction on exploration,but 

control of new uranium operations must be two-thirds by 

Canadians. However, exceptions—up to 50% foreign-

may be permitted if it is considered to be to the benefit 

of the country or if control is in Canada. All exports are 

subject to stringent controls on safeguards and use of the 

materials. 

in Australia there are no restrictions on uranium exploration 

with respect to foreign investment. However, in regard to 

development, a project involving investment by foreign 

interests, not already In production, will only be allowed 

to rroceed provided it has a minimum of 75 percent Australian 

equity and is Australian controlled. 
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2.4.B.2 Government Policies Affecting Imports 

As in the case of export, various policies permit 

government to exercise control over imports. These 

policies are identified below. 

a) Assurance of indigenous Supply - The government 

of a country which is both a uranium producer 

and consumer may want to develop and support domestic 

production capability for reasons such as economics 

and energy independence. 

U.S. imposed a restriction on the enriching 

of foreign-origin uranium for use in U.S. reactors 

to maintain a viable domestic industry capable of 

contributing to U.S. needs. 

b) Diversification of Supply (Central Buying 
Agency - In order to nave a more assured fuel 

supply, importing countries may purchase from more than 

one source. Such an approach is easier to implement 

through a central buying or coordinating group. Table 

2.14 shows countries with central procurement agencies. 

c) Buying Leverage - A government may select one 

agency to do all of the uranium buying for its 

country's nuclear program so that it obtains a 

more favorable bargaining position than if all 

utilities contracted separately. Also, there 

are financial economic s of scale available to a 

single buying agency which would permit it to 

enter into certain larger transactions or those 

needing finances that single buyers couldn't handle. 
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TABLE 2-14 

URANIUM PROCUREMENT/SUPPLY HETBODS 
ZM NUCLEAR POWER COUNTRIES 

ff 

COUNTRY 
OPERATING 
PLAHT(S) 

Argentina* 
Austria 
Belgium 
Brazil* 
Canada* 
Finland 
Franca 
F.R.6. 
India* 
Iran 
Italy 
Japan 
Korea 
Mexico 
Matherlands 
Pakistan 
Philippines 
South Africa 
Spain 
Sweden 
Switzerland 
Taiwan 
U.K. 
U.S.* 
Yugoslavia 

Yes 
Yes 
Yes 

(1979) 
Yes 
Yes 
Yes 
Yes 
Yes 

(1981) 
Yes 
Yes 
Yes 

(1980) 
Yes 
Yes 

(1983) 
*(1982) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

(1980) 

CENTRAL AGENCY 
PROCUREMENT/SUPPLY 

Naeional de Energia Atoaica 

Synatom 

NDCLEBRAS 

COGEHA 

Dept. of Atomic Energy 
Atoadc Energy Organization of Iran 
AGIP Nucleare 
(MITI review and approval) 

Com. Federal de Electricidad 

Pakistan AEC 
Phil. National Power Co. 
Electricity Supply Coenission 
ENUSA 
(Swedish Nuclear Fuel Supply Co.) 

Central Electric Generating Board 

NO. OF HUCLEAI 
DIVERSIFIED UTILITIES 
PROCUREMENT OR OPERATORS 

_ 1 
Yes 2 
Yes 4 
- 1 
Yes 3 
Yes 2 
- 1 
Yes 8 
- 1 
- 1 
- 1 
Yes 12 
Yes 1 
- 1 
Yes 2 
- 1 
- 1 
- 1 
- 11 
Yes 3 
Yes 5 
Yes 1 
- 2 
Yes 68 
Yes 1 

•Country i s not a net importer. 
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2.4.B.3. Government Inventories 

Governments of producing and consuming countries also hold 

uranium inventories of various sizes for various purposes. 

In the U.S., government has an inventory which is equivalent 

to 67,000 tons of U-jOg that was built up during the U.S. 

government procurement program. These inventories are used 

to support operation of the enrichment plants in an optimum 

manner and also to build up enriched uranium inventories so 

that DOE can be assured of meeting its enrichment contract ob

ligations. Inventories are also held on a much smaller scale by 

the U.K., F.R. Germany, Canada, Japan, France and others. 

2.4.C. Utilities 

As the end user of uranium, which is a single use commodity, 

the utilities can exert a great amount of leverage and 

pressure within the marketplace. Currently, there are 135 

individual nuclear utilities or operators with reactors 

either in operation or under construction. Of these, 26 

utilities are involved in central agency procurement or ' 

supply programs. This leaves 109 utilities essentially in 

charge of their own uranium procurement programs. 

2.4.C.I. Utility Market Role and Perceptions 

Procurement strategies are now more diversified and complex. 

Assurance of supply has become a key criteria for assessing 

the viability of a uranium procurement method. An ideal 

strategy must be flexible enough to take advantage of changing 

market conditions and opportunities. 
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•2. U.S. Utility Involvement in Uranium Ventures 

The number of utilities involved in uranium exploration 

and production activities has been increasing. Of 68 U.S. 

utilities involved or about to become involved in nuclear 

reactor construction and operation: 

- 25, or 37%, have active in-house uranium programs. 

These range from 8 separate programs for one utility 

to 1 program for most. 

- 18, or 26Z, have wholly or jointly-owned subsidiaries 

whose principal or sole business is urai ium program 

development. One utility has two such subsidiaries. 

- contractual arrangements exist with over 30 separate 

firms on joint ventures, program operations and/or 

program evaluation and monitoring, 

A major problem facing U.S. utilities which want to enter 

into uranium exploration and production ventures is getting 

acceptable approval from their Public Utility Commission or 

other regulatory boards. 

.3. Non-U.S. Utility Involvement in Uranium Ventures 

All WOCA countries with a commitment to nuclear power are in

volved in uranium exploration and production programs. This in

volvement ranges from direct participation and funding,such as 

in Japan and U.K.*through financing of mining firm activity, such 

as in F.R. Germany, to direct government involvement and funding 

such as in France and Spain. Such government activity is likely 
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to increase in the future. Non-U.S. utility involvement in 

uranium programs are compiled in Table 2.15. 

A partial listing of current overseas exploration activity 

shows: 

F.R.G. 

Italy 

Japan 

Spain 

U.K. 

Korea 

Taiwan 

Iran 

Switzerland 

France 

Exploring in These Countries 

- U.S., Canada, Australia, South Africa 
Brazil, Algeria 

- Bolivia, Canada, Australia, U.S. 

• Canada, Colombia, Australia, U.S., 
Niger, Guinea and Mali 

- Niger, Canada, Colombia, Chile, 
South Africa 

- Australia, Canada, and U.S. 

- Gabon, U.S. and Paraguay 

- Paraguay 

- Niger 

- Canada 

- Canada, Nigeria^ and Indonesia 

The long run effect of utility involvement in uranium projects 

is unclear. On the one hand, such activity would seem to 

stabilize the market in that utilities can thus somewhat better 

assure themselves of longer-term supply. But since utility in

volvement results in captive and/or non-market supply, the 

question remains as to the stability of the market as seen by 

the remaining buyers since not all of them will own or control 

their own supply. However, the ability of buyers to obtain 
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uranium outside of the marketplace by becoming actively 

involved in production should prevent prices from increasing 

too greatly. Their actions contribute to supplies and at the 

same time reduce demand pressures. 
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Table 2.15 

Non-U.S. Utility Involvement and Participation 
in Uranium Ventures 

EUROPE 

Austria 

Belgium 

Federal 
Republic of 
Germany 

Finland 

France 

Italy 

Netherlands 

Spain 

Sweden 

Switzerland 

United Kingdom 

Yugoslavia 

Comments by Country 

- None known 

None known; any activity likely to be thru 
SGM and/or Union Miniere or with France 

Most activity thru DEB, UG, and Saarberg 
Interplan; worldwide programs 

- None known 

- All activity thru CEA/COGEMA Minatome, 
et al; worldwide programs 

- All activity thru AGIP; worldwide 
programs 

- None known 

• All activity thru ENUSA; internal 
supply; worldwide programs 

- None known; potential internal supply 

- Electrowatt involved in Canadian Explora
tion program with CEGB, ENUSA, Eldorado, 
and Corniest 

- BNFL/CEGB in several ventures in Australia, 
Canada, and U.S. 

• None known; internal supply 
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Iran 

India 

Japan 
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TABLE 2.15 (Cont'd) 

Taivan 

Republic of 
Korea 

Phillippines 

NORTH AMERICA 

Mexico 

Canada 

OTHERS 

Republic of 
South Africa 

Brazil 

Argentina 

- None known; country being extensively 
explored 

- None known 

- 1) PNC/OURDC - nominally lead groups in 
finding and developing ventures 

2) Major trading companies active -
e.g. Mitsui/Denison in Elliot Lake 

3) Direct utility involvement unlikely 
4) PNC exploring in Colombia, Mali, 

Guinea, Canada & Australia 
5) PNC and COGEMA in joint ventures in 

Guinea and Niger, among others 

• Exploring in Paraguay in joint venture 
with Korea Electric Co. 

- KECO exploring with French in Gabon and 
the U.S. and in joint venture with 
Taiwan in Paraguay 

- Government-owned Philippine National Oil 
Co. and Philippine Atomic Energy Commission 
in joint exploration venture in Philippines, 
with Australian assistance in reconnaissance 
survey phase. 

- Internal supply 

- Ontario Hydro, Quebec Hydro. Ventures 
with domestic and foreign partners. 

- None known; internal supply 

- Internal supply 

- Internal supply 
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C.4. Buyers Inventories 

The level of buyer inventories and their use can have a 

large impact on the market. In the short run, the demand 

curve for uranium is very inelastic. The existence of 

inventories held by utilities provides some elasticity 

to market demand* providing some stability to the market. 

Since the supply of uranium is also inelastic in the short 

run, inventories can provide stability to the market. 

The demand for uranium is inelastic because there are no 

substitutes for uranium and uranium has but one major 

commercial use. Thus, without inventories, a utility owning 

a nuclear reactor which needed uranium would pay almost 

any price to get it, but would not buy more uranium than needed 

even if prices were very low. However, by holding inventories, 

a utility could meet part of its immediate needs and buy 

less when price increased; and, when price decreased, the 

utility would find it effective to increase inventories. 

The inventory policy of utilities can impact prices through 

its impact on demand. For example, if the market is tight 

utilities might decide to wait to make their purchases, 

thus relieving pressure on supply. On the other hand, if 

utilities decide to hold large forward inventories, they 

effectively shift their demands forward in time. It is 
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possible that if utilities, as a group, held too large a 

forward inventory, it could have a destabilizing effect on 

the market in that they might put more pressure on supply 

earlier than needed, but later stay out of the market to the 

extent that they could use their inventories. 

\ 
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As reactor schedules have slipped, many utilities have 

built up and will continue to build up uranium inventories. 

Utilities currently try to carry a one to two year inventory 

as a rule. It is assumed that this level of inventory is 

more of a minimum than a maximum acceptable amount. 

Whereas fuel assurance would dictate the minimum level, 

economics is an important criteria in determining the 

maximum. 

On the basis of comparisons of current procurement commitments 

and projected requirements, four countries—utility groups in 

France, Iran, Japan, and the United Kingdom—are likely to 

build up the largest UjOg inventories by 1990. It is important 

to note that all of these countries, except France, lack an 

indigenous U~0g supply, and that all have or will have large 

nuclear programs and thus large inventories may be desirable 

to them. 

2.4.D. Brokers 

Unlike many other commodities, uranium is not traded through 

a formal exchange, clearinghouse or centralized trading 

forum, and thus is not subject to the speculative invest

ment or risk hedging activities in such a market. There 

are, however, six companies (Nuclear Exchange Corporation, 

Nuclear Assurance Corporation, Transnuclear, Edlow Inter

national, Instel, and Nukem), who are identified as uranium 
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brokers, and there is a small group of trading or consulting 

companies who arrange occasional sales. In general, the 

brokers are involved in spot trades, long-term contracts, 

joint venture transactions, property trading, property 

management ventures, and transactions involving other 

stages of the fuel cycle. Although most uranium is trans

acted without broker involvement, these brokerage companies 

have a history of viable operation and are expected to 

continue to have a role in future marketing. 

4.E. Agents 

Three types of agents have been active in the uranium 

market. First, reactor manufacturers that offer UqOg as 

part of a reactor or fuel cycle package. Second, companies 

which buy uranium for speculative purposes. Third, companies 

which act. on behalf of countries or utility groups to buy uranium. 

Agents might have more bargaining power in representing 

more than one utility, and making larger potential purchases. 

The agent might have more contracting expertise, or might 

provide a better means fcr handling transactions for a government. 
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Government Policies Affecting the Market 

Introduction and Historical Background 

The uranium Industry is a young one; it was spawned by 

the military weapons programs of the United States and 

United Kingdom following World War II, and it has yet to 

reach maturity. The short history of the uranium industry 

and its market is already rich in events, precipitated by the 

actions and inactions of governments. 

There are two dominant characteristics of the uranium 

industry. First, it requires heavy investments far in 

advance (up to 10-12 years) of sales revenues, and in 

this respect is much more akin to the metal mining industry 

than to the oil, gas and coal industries. The market is 

directly related to the nuclear power industry and has 

been marked by the waves of pessimism and optimism which 

have characterized nuclear power. 

Since the U.S. AEC was the dominant world purchaser in the 

period prior to 1964, the pattern of exploration and pro

duction outside the U.S. was similar to that inside the 

U.S. During the time the AEC and UKAEA were encouraging 

production by offering relatively high prices, producers 

In Canada, South Africa, Australia, and the Belgian Congo expanded 

production. When the AEC began to cut back its purchases, 

non U.S. exploration and production fell dramatically. 
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The period 1966-1973 was the transition period from a 

governmental to a commercial market. Reduced AEC procure

ment resulted in serious overcapacity, with suppliers competing 

for the small, commercial market by incremental pricing. 

However, overall the industry still began to expand, particularly 

in the U.S., to meet the anticipated commercial boom. Optimism 

for the future of nuclear power was high. 

Government Controls 

With the exception of France, the most highly developed 

uranium resources or industries are in countries where explora

tion and production is primarily by private industry, viz. the 

U.S., Canada, South Africa and Australia. The producing industry 

in Niger, and to alesser extent in Gabon, is growing through 

the concession mechanism, whereby foreign risk capital is 

applied to exploration and development and the government 

has an equity interest in each project. There has to date 

been no foreign involvement or participation in the uranium 

industries of Argentina, France, Mexico, Spain and Sweden. 

Algeria and Brazil have permitted limited foreign participa

tion (West Germany in both cases). 
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Means of Controlling Imports and Exports 

a. Export Permits - Export permits provide a basic 

control machanism over all export and provide a means for 

review of sales contracts. Canada has the most highly 

developed uranium export control system (all prices must 

be approved), followed by South Africa. Australian policy 

has recently been announced. 

b. Bilateral Agreements - Governments can also 

control exports through agreements or treaties. In this 

case, contracts would not be approved or export license 

would not be granted for the export to a country without 

such an agreement. 

c. Embargos/Tariffs - These restrictions would be 

used against imports by either preventing them (embargo) 

or allowing them at a financial penalty (tariff). A special 

form of restriction on use of foreign uranium was employed 

in the United States prohibiting use of feed supplied for the 

U.S. enrichment plants by U.S. customers. 

d. Government Marketing Agency - This mechanism also 

involves direct government participation in the market. In 

such a marketing agency, the government would be active 

in selling the uranium of all the producers not just approving 

prices. In France, the sales agency (URANEX) is controlled 

by the government through COGEMA. In South Africa MUFCON has 

marketed for producers, but direct marketing is also being done. 



52-

e. Limits on Equity Ownership - A government of a uranium 

producing country can set limits on ownership by foreign countries 

of domestic uranium production projects. Such limits indirectly 

affect actual imports and exports since consuming countries would 

adapt their procurement strategies and resource development 

activities in response to these constraints. As noted, Canada 

seeks a limit of 50 to 66 percent foreign ownership and 

Australia 75 percent with respect to development. 

f. Licensing of Production Facilities - Licensing of 

mines and mills provides a. possible mechanism for controlling 

the development of additional supplies, but generally has been 

for health, environmental or safeguards reasons. 

Exporting Countries 

Organization for Government Control of Exploration. 
Production and Exports 

Governmental control over uranium exploration, production, ex

port, and safeguards varies over a wide range: from total 

control in Algeria, Argentina, Mexico, Spain and Sweden to 

minimal control in the U.S.,where the entire industry is privately-

based and mill operating, possession, and export licenses are the 

basic controls imposed by the Federal Government. 

Section 2 identified the principal government bodies in each of 

the fifteen producing (or potentially producing) cox. tries that 

control or could control in the future the terms and conditions 

under which uranium is exported. To a very great 

extant these are the government bodies t n a t have control over 

uranium exploration, production and marketing. 
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3.4 Importing Countries 

.A. Organization for Government Control of Uranium Imports 
and Purchasing 

As noted, there are two distinct approaches to government control 

of uranium imports and purchasing: through centralized pro

curement or directly by the utilities. 

Table 2.14 showed the 25 Free World countries that have, 

or will soon have, nuclear power plants operating, the type 

of procurement approach and data relevant to their approach. 

Not all of these countries, of course, are new importers; 

those that are not are marked with an asterisk. In Sweden, the 

Swedish Nuclear Fuel Supply Co. has the nominal responsibility 

for planning and procurement/supply of uranium but in actual 

practice to date the Swedish nuclear utilities have done the 

procurement themselves. In the U.K. the CEGB has to date 

done all uranium procurement (previously the UKAEA was 

responsible). 

3.4.B. Policies on Domestic Nuclear Power Development and 
Uranium Independence 

After the U.S. and France, the most ambitious future 

nuclear power programs are in the F.R.G., Iran, Italy, Japan, 

Spain, Canada, and the U.K.—of whom only Canada has developed sig

nificant indigenous uranium supplies. With their high degree of 
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Industrialization (except for Iran), their limited oil 

reserves (except for the U.K. and Iran) and limited to non

existent steam coal reserves (except for the F.R.G. and 

the U.K.), these countries are vigorously pursuing nuclear 

power development for base-load electricity generation. And 

it is these countries that are most vigorously exploring 

for uranium outside their borders. 

The almost total dependence of. the principal importing 

countries—F.R.G., Italy, Japan, Spain and the U.K.— 

upon the major exporting countries—Canada, South Africa and 

Southwest Africa—has led to development of a number of 

approaches by these countries to reduce that dependence: 

o diversity of supply contracts and sources 

o equity interest in producing mines overseas 

o intensive geologic exploration for uranium in 

the home country 

o massively-funded exploration programs worldwide 

(see below) 

o stockpiling 

o development of uranium and plutonium recycle 

o R&D on fast breeder reactors 
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3.4.C. Government Influences on Uranium Demand 

There are other very important ways that governments can 

influence the uranium market by influencing uranium demand. 

Decisions on such areas as spent fuel reprocessing, reactor 

development and deployment, operation of enrichment plants, 

and national policies toward nuclear power come almost 

exclusively under the purview of governments. Actions or 

positions in each of these areas have a large impact on 

the demand for uranium, especially in the longer run, but 

also in the short run. Uncertainty over what policies and 

thus longer-run demand will affect plans with regard to 

production and exploration Therefore, the uranium market is 

influenced by the uncertainty on governments positions in 

these areas, as well as the direct effects on demand. 

Planning of future production capacity is made more difficult 

to extet the future actions of governments are unknown. To 
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some degree, this is an inherent feature of the uranium 

market. Governments will take actions that affect future 

uranium demand depending on their perception of the future 

viability of the uranium market and adequacy of uranium 

supplies, both of which are somewhat uncertain. Thus, future 

actions of governments to change demand are uncertain. 

A government might decide to proceed with reprocessing and 

the breeder because of potential political and economic uncer

tainties in the international uranium market even though it 

does not doubt that adequate supplies for the world exist. 

Another government may decide to cut back on its nuclear 

power program because it perceives that not enough uranium 

exists or it does not want to use reprocessing or breeders. 

These uncertainties can be reduced by taking steps to assure 

a viable uranium market and obtaining more Information on 

the magnitude of uranium resources, areas which governments 

are now actively pursuing. 

Since most reactors throughout the world used enriched uranium, 

demand for natural uranium becomes a function of demand for 

enriched uranium. There is a tradeoff between the amount 

of separative work and the amount of UjOg needed to obtain 
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the same enriched product, so enrichment capacity and 

economics influences U*Og demanded. All current or planned 

enrichment plants are owned or controlled by governments. Since 

enrichment plants require huge capital investments and a 

long payoff period, it is necessary for the government to 

be assured of an adequate future demand for its enrichment 

services. Also, the scheduling of this demand must be 

sufficiently firm to permit efficient operation of the 

plant. 

* 
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4. Viability of the Uraniun Market 

4.1 Viability 

The viability of the uraniun Market can be viewed in terns of a Mechanisn 

which encourages enough uraniun to be produced and distributed to neet the 

needs of nuclear power projects throughout the world. It Is clear that, 

despite past erratic behavior, a viable international Market exists 

today. Uraniun prices are attractive enough to producers to encourage 

new entry and expansion of existing prograns, both in exploration and 

production. For consumers, the price of uraniun 1s still low enough to 

nake nuclear power More economical than other sources of generating power 

in most areas of the world. 

There 1s a unique interdependency between uranium buyers and sellers. 

Since there are no substitutes for uranium and only one commercial use, 

buyers are dependent on the viability of the producing industry which 

likewise depends on expanding nuclear programs. Also, both buyers and 

sellers must nake substantial capital investments whose success hinges 

on the future viability of the uranium market. 

Governments of uranium producing and consuming countries also have an 

Interest in the viability of the market because uranium Is an energy 

cownodity and represents a form of energy which will have significant 

impacts on their future. Finally, since uranium 1s the raw material for 

nuclear weapons, governments now have the responsibility for restricting 

use to peaceful purposes. 
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4.2 Future Viability of the Market 

The major forces in any market are supply, demand, price and Inventory. 

The market is measured by its future growth potential in supply expansion 

and demand expectations. As an umbrella covering the market place are 

International agreements, governmental policies, public attitudes, 

industry regulation, legality, and general economic conditions. Viability 

can be judged by predicting where the changes will occur and then by 

identifying the relative strengths and weaknesses of the marketplace to 

adjust. 

4.2.A. Future Viability of the Uraniua Market Compared to the Past 

The uranium market in the future should be more stable than in the past. 

In the past the supply sector, built up by government procurement 

programs, was more developed than the demand sector. As a consequence, 

supply exceeded demand, and prices were low. These low prices both 

encouraged ut i l i t ies to buy on the spot market and discouraged producers 

from expanding production. Since the ut i l i t ies operated In a buyers' 

market and did not make long-term purchases, their long-term demand was 

not fe l t on the market, and the longer-term price of uranium was not 

much higher than the low spot price. Thus, the combination of both low 

spot and long-term prices did not provide incentive to expand production 

nor the cash to do so. 

The price of uranium subsequently Increased because supply was 

declining as demand was Increasing, and supply could not Increase at 

a fast enough rate to meet demand. Demand increased rapidly as ut i l i t ies 
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sought to convert from short term to long term coverage. 

In light of the above discussion, the future uranium Market should be 

more stable and viable than the ones existing in the past. First, a 

commercial framework is now established. Second, there i s an Inter

national market. Third, buyers and se l lers are more experienced and 

have a better understanding of the market. 

Importantly, buyers now understand the necessity for a viable producing 

Industry. Thus, they should recognize the fact that while low uranium 

prices might have short-tern benefits, the long-run result might be 

much higher prices. 

Other indications of future v iabi l i ty of the market are that more 

producers and consumers w i l l enter the market, expanding trade pol ic ies . 

If uranium prices and demand prospects remain attractive, producers 

should have l i t t l e trouble expanding production to keep pace with 

demand assuming the exploration work continues at a high and successful 

rate . Also, the market i t s e l f wi l l become more "firm" as more reactors 

come on l ine . 

On the other hand, some future developments are not conducive to the 

v iab i l i ty of the uranium market, uranium supply i s expanding while 

demand projections are declining. Buyers s t i l l have a re lat ively 

few se l l ers to go to for their needs. There i s considerable opposition 

to nuclear energy and uncertainties about nuclear energy and what ac

tual demands w i l l be will continue.The price of uranium i s now fa l l ing 

in real terms. If demands should not develop and price should f a l l too 

low, the producing industry could overreact, making future expansion 
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more difficult and costly. Producer and consumer country policies 

can aid or hamper the functioning of the uranium market. 

4.3 Viability aa Viewed by Producer* 

4.3.A. Projected Futura Production Capacity 

On the basis of projected future production capacity (existing facilities 

plus facility expansions plus new facilities) the industry is viable. Despite 

decreases in the nuclear MWe forecasts, the announced plans by producers and 

potential producers about facility expansions and new facilities have been 

aade in response to what is a growth industry, i.e., future U«0_ demand will 

Increase. Producer risks arc present for the large percentage of this projected 

future production capacity which has not yet been contracted or committed for 

delivery In advance of the dec1s1ons(s) to install the new capacity. However, 

this is not uncommon 1n the mining business. 

4,3,8. Determinants of New Investment 

On the basis of currant prices and costs for U.O., the industry is viable. 

There are very few, if any, of tha currant producers and potential producers 

that could not make a profit at today'a price levels unless totally unforeseen 

technical problems or political developments occur. However, future prices are 

somewhat uncertain. 

The type of investment capital that historically haa flnancad the mining industry 

la high-risk oriented. However, the growing participation by utilities 1n ex

ploration and production broadens the financial base of the producing Industry* 

Additional long term uncertainties are: 

Difficulty with licensing mines and mills 

Mora stringent environmental standards 
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General Inflationary pressures and Increased 

cost trends 

Potential oversupply situations over the long run 

Prohibitions on the sale, delivery or production of 

their product. 

Examination shows that the first three situations relate to cost. 

Producers have the technical and political abilities to, within reason, 

meet more costly licensing and environmental standards. On inflation, 

producers can control costs to some extent and by proper contracting 

can price their product to adjust. However, if these three items arise 

at a time of general oversupply (the fourth point), the producers' 

ability to react Is constralnted, prices would be lower and perhaps 

below the profitable level. On the last point, prohibitions on sales, 

deliveries or production are mostly outside the control of producers. 

It Is not expected that governments would encourage production expansion 

and at the same time fall to assure a suitable long range environment of 

stability for Its producers and their customers. 

The record suggests more In the way of regulation and control, which is 

not generally comfortable for producers and their Investors worldwide. 

4.4 Viability — Viawad by Coniutra 

4.4.A. Projacfd Growth of Nuclaar Power 

Utilities are finding It much more difficult to justify or even to be 

permitted to build reactors, and the growth projections are greatly 

reduced. 
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4.4.B. Utility Perception of the Preniua Market 

The eajor questions relate tc price and assurance of supply. The 

spate of embargoes, contract abrogations and renegotiation plus a 

period of scarce supply, have Increased the utility view that more 

diversity of supply, higher Inventory levels and greater control over 

production Is essential. 

4.5 Viability — Viewed by Less Developed Countries or New 

Market Participants 

In general, LDC's or new participants will have small nuclear programs 

and will be less able to diversify supply or (for financial and 

technical reasons) will be involved in resource development only to a 

limited degree. Initially they will not have the commercial expertise 

to compete fully 1n the marketplace and may be constrainted by the 

conditions connecteo with their entry Into the nuclear industry. Additionally, 

because of less commercial, economic and technical resources, they will be 

more vulnerable to the decisions of the major and more experienced nuclear 

power countries. However, It is not expected that there will be any oppressive 

barriers preventing entry into the nuclear power or uranium industries. 


