
International 
Nuclear 
Fuel 
Cycle 
Evaluation 

X > ~(L i NFCE 
i l l V f i l W 

INFCE/DEP.AI6.3/16 

LONG TERM ASSURANCE OF SUPPLY OF RAW MATERIALS 



XHPCB/DSP/V03/16 

INFCB WORKING GROUP 1 

LONG TERM ASSURANCE OF SOPPLY OF RAW MATERIALS 

(SubJact No 15 In Aopandlx 3 of Working Group 3 Raport) 

Arising out of lta discussion of papara praaantad to It, 
Working Group 3 davalopad a list of kay quaatlona concerning 
tha long tarsj aasuranca of supply- of raw materials (uranium), 
excluding non-prolifaration aapacta which ara conaldarad undar 
Subject No 18 In Appendix 3 (rafar INPCE/DEP/WG3/19). Tha list 
of questions and tha rasponaaa raealvad vara diatributad by 
Working Group 3 ** working documents. For tha convenience of 
participants in INFCE and thoaa aaaklng background Information 
to tha INFCE Final Raport, tha Hat of quastlona and tha 
rasponsas ara conaolidatad in tha attachad documents. 

1. 

2. 

3. 
U. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 

List of questions 

Raaponsa from Franca 
• * Switzerland 
» • Commission of 

Suropaan Communltlas 
Rasponsa from Swadan 

Unltad Kingdom 
Rapubllc of 
Koraa 

Fadaral Rapublic 
of Garmany 

Canada 

Japan 

Australia 

Unltad Statas 
of Amarlca 

CO-CKAIRMEN/VG3/37 «•• 2 
CO-CHAIRNEN/VG3/41 
CO-CHAIRMEN/V03/42 

C0-CHAIRMEN/W03/** 
C0-CKAIRMEN/VG3/46 
C0-CHAIRMEN/V03/48 

C0-CHAIRMBN/WO3/50 

C0-CHAIRMEN/W03/51 

CO-CHAIRMEN/VG3/53 

C0-CHAIRMEN/WO3/57 «•• 1 

CO-CHAIRMEN/VG3/61 

CO-CHAIRMEN/VG3/6*8 



Co-Chairmen/WG.3/37 Rev.2 
1978-04-27 

KEY QU ŜTIO ÎS - RAW MATERIALS 

(Task Force A) 

Rote t 

Questions related to the non-proliferation aspects of the supply 
of natural uranium are not covered in this list, as they are dealt with 
under another heading of the session working- programme (Task D). 

I. Market Stability (supply/demand/price situation) 

1. Are there adequate uranium resources available -co meet the needs 

of-the nuclear power industry ? If so, are these resources likely 

to be brought to production at the required rate ? If not, what 

action is needed to ensure adequate reserves and match rates of 

production to estimated requirements ?(Dependant en input of W.G.I ) 

2. What are the strengths and weaknesses of the uranium market and 
AOCH 

market irechanisms,Aas pricing policies, from the point of viex-i 

of supplier and consumer ? Are there any aspects where existing 

contractual supply arrangements fail to serve the common interests 

of supplier and consumer ? If so, what new or supplementary 

commercial arrangements acceptable to both suppliers and consumers 

can be developed to remedy these inadequacies ? 

3. Have controls of foreign investment and ownership by producer 

countries adversely affected assurance of supply of uranium to 

consumer countries ? If so, what measures,implying consumer's involvment 

can be taken to stimulate exploration and exploitation vath a view to 

improving assurance of supply ? 

4« Since chanres in uranium demand have an impact on the supplier's 

investments, what are the major causes for such changes and what 

steps can be taken to ensure that uranium demand develops according 

to predictions ? 



Would more widely available natural uranium leasing arrangements, 

to permit meeting enrichment contract obligations in situations 

v/here uranium was not readily available, have an overall positive 

or negative effect on assurance of fuel supply ? 

Can changes in tail assay policies of enrichment suppliers have 

an impact on the demand/supply situation of the uranium market ? 

If so, what steps can be taken to avoid the causes or mitigate 

the consequences of such interferences, in particular to aid 

natural uranium demand predictability and market stability ? 

Is additional flexibility in the uranium market desirable ? What 

multilateral measures (e.g. insurance pool, uranium bank, leasing 

arrangements) could Governments take to provide such additional 

flexibility ? Vfhat impact would the provision of such additional 

flexibility have on the supplier and the consumer ? 

II. Supply arid demand disruptions and changes 

What would be the impact on security of supply of changes in 

national policies, including non-proliferation policies, of 

producer governments if applied to supply contracts concluded 

prior to such policy changes? Similarly, what is the impact 

on security of supply of changes in national policies of 

consumers regarding imports, nuclear power programmes and 

related matters which significantly reduce denund? 

To what extent consumers are insulated from interruptions to 

supply by consumer's stockpiling and diversification of supply? 

a) supplies or purchases are stopped or interruited as a 

result of political or other decisions by Governements 

not connected with breaches of non-proliferation com

mitments by consumers. 
r>) supplies or purchases are interrupted for other reasons 

commonly regarded as force majeure, in the commercial 

context. 

What measures, if any, might Consumer and Supplier Governments 

take to support long-term uranium contracts made between Seller 

and Buyer? 
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Le 6 Juin 1978. 

INfCE - WORKING GROUP 3 

FRENCH CONTRIBUTION 

TO THE DISCUSSION OF THE 

KEY QUESTIONS CONCERNING 

ENRICHMENT. 

A.I.- From the consumer's wiewpoint guarantees of supply in enrichment have the 

same characteristics as those related to natural uranium. 

A.2.- Still from the consumer's viewpoint, whatever the origin of any interrup-

tion of supplies, the first remedy is to draw from the stockpiles, and to 

use the opportunities offered by diversified sources in order to increase 

as much as possible the resources coming from such sources. 

In this respect it would be very useful for Working Group 3 to enquire 

about users' and Governments' intents in the field of stockpiling policies, 

before studying the characteristics of any "fuel bank". 

One should already note, concerning the concept of a "fuel bank" that 

the stockpile should be readily available for the consumer so that 

Its use, in an emergency, would not depend on the good will of any bank, 

as "apolitical" 1t may be. 

B.4.- Enrichment being a service, it must be reliable. If this activity can be 

performed in an industrial and commercial context as normal as possible, 

there will be no risk of under nor of over-capacity. 

B.5. and 

B.6.- These technico-economical questions are out of the terms of reference 

of Working Group 3. 

B.7.- A normal industrial and commercial management of uranium enrichment plants, 

should enable to draw the best benefits of their technical possibilities. 



Le 7 Juin 1978. 

INFCE GROUP 3 

FRENCH CONTRIBUTION TO 
KEY QUESTIONS RaATED TO THE NON-
PROLIFERATION ASPECTS OF LONG TERN 

ASSURANCES OF SUPPLY 

I.- Development In all Industrial fields Is closely linked to 
International trade. On the other hand the fact that a national nuclear 
. program Is dependent on International trade. Is among the best guarantees 
that a Government having such a program will not breach Its International 
commitments. Autarclc nuclear prograns should thus be avoided, as well for 
Industrial efficiency and for non-proliferation reasons. 

2.- But a country can not rely on 'nternatlonal trade for such a 
vital part of Its industry if It has no reasonable enough assurance that 
Its long tern needs will be net by the International market without undue 
political Interference. Assured supplies for Importing countries are thus 
an essential part of any worldwide non-proliferation policy. If they are 
not achieved, an Incentive Will be given to autarcic developments leading 
to greater proliferation risks. 

3.- The first prerequisite of such a confidence In the supplies 
to come from the International market, Is the possibility of concluding, 
in such a market* long-term contracts with a variety of companies, located 
In different countries independent of eachother In this respect. This 
supposes that exporting countries, or companies do not request the nonopoiy 
of furnishing the fuel or fuel cycle services to any other given country 
or faculty. 

4.- The second condition is that importing countries should be 
assured that long term contracts concluded under a given set of political 
conditions would not be Interrupted as long as these conditions would be 
adhered to, and that possible changes In exporting policies of supplier , 
nations would not be unilaterally imposed on existing contracts. 

5.- The question whether or not a new common set of internatio
nally agreed non-proliferation conditions should be negotiated and agreed 
upon seems difficult to answer. It is clear that, if this could be 
quickly and definitively concluded, and all signatories had the assurance 
that no interruption of supply could occur as long as such rules are 
observed, it would be a positive factor. But the likelihood of such an 
achievement in the near future Is questionable. 

6.- It Is thus likely that, whatever new International consensus 
could be reached In the near future, It would not be fully comprehensive, 
and some matters would continue to be dealt with differently In various 
national non-proliferation policies, which would probably evolve with 
time In one or another direction. The question has been raised whether 
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such permanent evolution was' or not wishful?. It seems that the less 
these conditions would change with tinje, the better It would be. But 
if changes have to be made, the rule should be that such changes would 
only be made by common agreement and that the threat of Interrupting 
existing contracts (being on the side of the exporter or the importer) 
sliouTd not be used as a lever to obtain such changes. 

7.- The aforementioned conditions are considered by consumers 
as the most important assurances of supply they need. Supposing these 
basic conditions satisfied, security of supply could be further enhanced 
by the creation of a fuel bank holding its own stockpiles which would 
guarantee fuel deliveries in case of undue interruption for political 
reasons. Such guarantee would not play in case of a breach by the 
importing country of its non-proliferation commitments resulting from 
multilateral or bilateral agreements. 
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INFCE GROl'P 3 

FRENCH CONTRIBUTION TO THE 
KEY QUESTIONS RELATED TO RAW MATERIALS 

I.I- Supposing adequate efforts of exploration and investment are 
pursued, and no political obstacles to production and sales arise, 
there are good reasons to think that adequate uranium resources can 
be made available to meet the short and medium-tern needs of the 
nuclear power industry. But the lack of assurances for the longer 
term should lead the international community to a prudent management 
of the existing resources, and to seek the best possible utilisation 
of the energetical potential of these resources. 

1.2.- The uranium market is at present subject to governmental inter
ventions exceeding largely those prevailing for other commodities. 
Accordingly, thej-ole of commercial contracts is not always clearly 
distinct from the one .of administrative regulations or political 
controls. In some case's it leads to unconscionable bargains in 
favour of suppliers (political fixing of prices, restrictions of 
use). A better distinction between political arid censnercial conditions 
would largely contribute to a more satisfactory market. 

1.3.- The timely entry into production of deposits, existing or still 
to be discovered, necessitates very important.capital investments, as 
well in exploration and exploitation. It does not seem likely that 
all such investments can be made only with capital orriginated in the. 
producing countries. Capital coming from importing countries will 
probably be needed in many cases, which supposes adequate assurances 
as well concerning the profitability of the investment, and the 
access to the uranium produced. 

1.4.- For all commodities, market stability is achieved through long-
term contracts, supplemented by short term contracts and spot purchases. 
Only long term contracts can achieve a satisfactory equilibrium between 
supply and demand. 

1.5.- Tails assay fixing is a typical example of governmental interven
tion in a matter which should be settled by a free negotiation between 
supplier and customer. 

1.6.- Any flexibility 1s good "per se" provided its cost Is not to high. 
The existence or not of a fuel bank is not related to this problem. 
What consumers av/ait from Governments, are clear and stable regulations, 
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on the stability of uhich they should be able to rely in onier tc male 
their own best decisions. 

11.1- The «ain concern of importing countries related to assurances of 
supply of natural uranium* is the risk or interruption of supplies for 
political reasons. If one wishes to see such countries rely on inter
national market for their applies - rather nan developing autarcic 
resources - at greater economic costs. It is necessary to give then a 

- strong assurance that supplies to be nade according to investnents nade 
or contracts signed under agreed political conditions. Mill not be 
Interrupted as long as these conditions are adhered to, even in case 
the policy of the exporting nation changes for future Investnents or 
future contracts. 

II. 2* Consumers are usually following simultaneously two ways : 

- the diversification of their supplies for nany reasons 
especially commercial ones, 

- the building of stockpiles which are necessary for 
techn „al and social reasons ; In order to be available 
when necessary, such stockpiles oust be readily available. 
In appropriate locations. 

II.3- In order to support long tern uranlun contracting, Governments 
should adopt clear and stable regulations, opening the way for a free 
discussion between industrial partners, producers and consumers, or 
their commercial representatives. 
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Duxes Contributior-

INPCE - WG.3 " 14 .6 .1978 

ANSWERS TO KEY QUESTIONS AND PROPOSAL 

FROM THE SWISS DELEGATION 

1. TaBk Force A, B and C; from the .point of view of the Swiss 
utilities 

1.1 General Considerations 

The Swiss utilities are responsible toward the People of Switser-

- land for the reliable and sufficient supplying of electricity. 

. Because soise questions in Task Forces A, B and C lc x to similar 
answers, it has been chosen to cover the questions in these 

three Task Forces in a topic orientated manner rather than to 

answer each question specifically. 

It has also been sought to balance the .interests of both suppliers 

and consumers. If this balance occasionally appears somewhat 

consumer orientated, this results from the fact that Switzerland 

not being a supplier country might underestimate suppliers* con

cerns and it should not be interpreted as an intention to ignore 

suppliers'requirements. 

^ • ' . - . • " • • 

• N 

1.2. Assurance of Supply 

Fundamentally, the access to raw materials and services has to 

be open, within the framework of a single comprehensive mutually 

agreed non-proliferation regime, on a non-discriminatory base 

to all interested parties accepting this regime. The circulation 

of raw materials, of elaborated products as well as of technical 

information and know-how should be free between the parties 

accepting the non-proliferation regime (Task Force A, II, 2a; 

Task Force A,II, 3; Task Force B, A, 2a). 



Furthermore» any unilateral proposition Tor political modi

fication of the existing rules for access to and control of 

raw materials and services should not have any effect before 

a consensus of all parties en the proposed modifications has 

been reached. (Task Force A,1,2; Task Force A, 11,1: Task 

Force A;il,2a; Taks Force B,A,2a; Task Force C,2a). 

Assurance of supply depends heavily on investment incentive *--. 

in the facilities required to produce raw materials or to 

performe services. Propensity to invest is related to the 

risks associated with the investments. The better those 

risks are known the larger the propensity to invest will be, 

Today, the consumers are in a better position to calculate the 

..risks on investments associated with uranium prospection,. en

richment and reprocessing. This statement is, of course, 

only valid if the Governments of the countries in which the 

investments take place maintain a policy guaranteeing ade

quate returns on these investments. (Task Force A,I,3; Task 

Force A,1,4; Task Force B-,B,4). Furthermore, multinational 

consumers'investments lead to a self reinforcement of non-

proliferation because it makes the hiding of unilateral di

version almost, impossible and reduces the need for national 

facilities (Task Force B, A,3; Task Force £,C,7). 

A further mesure to improve the assurance of supply is the 

creation of stocks of raw materials and elaborated products. 

In order to complement the assurance resulting from the 

free circulation of raw materials anr" elaborated products, 

these stock3 should be established on a national basis first and 

if possible consolidated by multinational stacks (TaBk Force 

A,I,7). 

.3. Market Stability 

All measures described in paragraph 1.2 above will also have 

a stabilising effect on the market of raw materials and ser-

vices. 

Market stability will generally be improved by reducing waste 

of raw materials and elaborated products such as can be done 

by recycling residual uranium and plutonium in thermal reac

tors and by introducing breeder reactors (Ta3k Force C, 2b). 
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Furthermore, once the pooling effect resulting from the 

large number of reactors supplied by most facilities of the 

fuel cycle is recognized, measures like: fractional contrac

ting for enrich-rt*»nt and reprocessing, requirement type contracts 

for enrichment and reprocessing, consumer free selection of 

enrichment tail assay within technically acceptable limits, 

etc. will enhance diversification of supply and, therefore, 

.market stability (Task Force A,I,6; Task Force B,A,1:, Task 

Force B,B,5). 

2.. Task Force D; from the point of view of the Federal Administration 

2.1. General considerations * 

1) The security of supply of nuclear material and equipment and 

of access to nuclear fuel services and scientific and 

technological information can only be achieved on the basis 

of an equal treatment of all States having accepted the same 

basic undertakings and the same conditions to achieve non-

proliferation. Conversely, assurances of supply and of ac

cess are prerequisites for an effective and credible world

wide non-proliferation policy, as difficulties or inter

ruptions of supply and of access due to differing or 

changing non-proliferation policies force the customer 

States to evade the non-proliferation system or to search 

for autonomous measures 'questions 4, 9a, 10). 

2)As experience has shown, bilateral solutions are based on 

differing and changing national non-proliferation policies; 

they imply the risk of unequal treatment leading to inse

curity of supply and access, as well as the risk of market 

distortion thus undermining the effectiveness and the cre

dibility of the whole non-proliferation regime, and of 

nuclear energy in general. Therefore, a common set of in

ternationally agreed non-proliferation undertakings and 

conditions is indispensable, and this set. should reflect 

a unified, basic definition of non-proliferation, (questions 

3,4,9a). 
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3) The procedure for defining non-proliferation, its under

takings and conditions, should be a multilateral one and 

embrace also arbitral jursidiction over its implementation. 

The work of INFCE could serve as a base for its preparation 

and* should be followed by negociations within an adequate 

frame-work, (questions 3,4,9a,11). 

4) For the sake of security of supply and of access, the common 

set of undertakings and conditions Should be as stable and 

as long-ranged as possible. It is nevertheless recognized 

that procedures for amending the conditions according to 

changing political and technical circumstances are neces

sary. However, this amending mechanism should also be of a 

multilateral nature, and supply and access should be further 

secured during the negotiation phase. The possibility of 

unilateral and bilateral modifications of non-proliferation 

conditions should be excluded (if, however, unilateral mo

difications should be allowed henceforth, the changed non-

proliferation conditions should not have an impact on 

previously agreed commercial contracts).(questions 2,9b). 

2.2 Definition of non-proliferation 

Non-proliferation is best defined by defining proliferation. The 

term proliferation should be strictly understood to mean the 

/ appearance of new nuclear weapons1 States. Based on thiB very 

strict definition, all other aspects are to be considered as ways 

and means and must be integrated into an optimal regime. In this 

respect, security of access to sensitive services of the nuclear ' 

fuel cycle or to the services of peaceful nuclear explosive de-

vices etc. appear as constructive aspects of non-proliferation. 

(Question 1 ). 

2.3 Main weaknesses of the actual non-proliferation regime and remedies 

thereto . 

The most important instrument of non-proliferation today is the 

treaty on the non-proliferation of nuclear weapons (NPT), to 

which more than 100 States haved adhered. Several years ago, it 

has been recognized that this instrument contains several weak 

points (questions 4,9b): 
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a) no provision for the control of transfer of scientific 
and technological information 

b) withdrawal of a State from NPT can lead to an unsafeguar-
ded situation in this State 

c) full scope safeguards are not requested for non nuclear 
weapon States not party to NPT 

• 

a) Export of technology 

Some States have recently postulated that restraint should be 

exercised in the tranfer of sensitive technologies and 

facilities es well as of weapons usable material in order 

to slow down the spreading of nuclear weapons* capabilities. 

This does not seem to be in conformity with Art. IV of the 

NPT, which provides for unrestricted access-of the Parties 

to all scientific and technological information for the 

peaceful uses of nuclear energy. Taking into account only 

national interests for energy production, one is forced 

either: 

1) to confirm the. right of access to the sensitive techno
logies and to develop sensitive activities, or 

2) to demand an absolute security of access to the sensi
tive services of the nuclear fuel cycle. 

If one goes along with the first option, one is forced to 

admit that the transfer of sensitive technologies and faci

lities has to be done under certain restrictive conditions 

concerning their use and retransfer, as well as the safe

guarding of installations produced with the help of the 

sensitive transfer. 

If one goes along with the second option, one is forced to 

envisage the development and the implementation of an inter

nationally agreed set of obligations of public and private 

nature, which should be applied to all national and multi

national sensitive installations for peaceful purposes (plants 

for enrichment, reprocessing, plutonium storage, plutonium 

fuel element fabrication, etc.). This set of obligations 

should be conceived so as to ensure the highest degree of 

security of access for customers(commercial and financial 

conditions)and of non-proliferation conformity (eg. 

international safeguards on the sensitive materials and 

their subsequent generations, /HftHlme^nd space), on the 



b) Withdrawal of a State from NPT 

The above-mentioned set of internationally agreed obligations 

should be thus conceived that uranium enriched or plutonium 

separated in all the sensitive national and international 

installations be stored in thesa installations or in multi

national storage installations, and not in the owner State, 

except for the quantity of sensitive material needed to support 

the- operation of nuclear power plants. By this, the prolifera

tion risk in the case a State withdraws from NPT, is drasti

cally reduced. ... % 

c) Pull scope safeguards 

Full scope safeguarding being already" a mutual aanmitment among 

non nuclear weapon States parties to the NPT, it appears to be 

a/hfc&Vstty to impose such a commitment also on non nuclear 
• weapon States not parties to the NPT, in order to achieve equa

lity of treatment of States and to speed up universalisation 

of the non-proliferation regime. 

Proposals resulting from the answers to Key Questions 

As logical consequence of its answers to the key questions of Task 

Forces A to D, the Swiss delegation makes the following three propo

sals to INFCE WO.3: 

1) The group should try to define an acceptable set of international 

obligations of public and private nature which could be applied 

to all national and international sensitive installations with a 

| view to achieve high degrees of security of access and of non-

• proliferation at the same time; 

2) The group should define a set of general rules of good practice 

for 'Governments to encourage and protect consumers' investments 

in uranium prospection and production as well as in other fuel 

cycle facilities; 

3) The group should outline the conditions required to make possible 

the constitution of national stocks of raw materials and elabora

ted products consolidated by multinational stock3 or reassurance 

schemes. 



CSC Contribution CO-CHAIK ZS:/V;G .3/44 
4 July 1978 

Comment by the CEC representative 

on the key questions 

A. Raw Materials 

According to data available one can assess in general 

the uranium sources to be sufficient to meet the needs 

of the nuclear power industry in the short and medium 

term. In particular, in recent time exploration efforts ' 

are successful. However, to guarantee continuing exploration 

effort it is necessary to arrange' for favourable conditions 

for new investments and to avoid every action that could 

influence negatively the decisions to launch new projects. 

The assessment is based on the assumption that the production 

rate of t*e mines is not artificially limited. 

5.7» Any consideration on this question will have to be based on 

an analysis of the characteristics of the uranium market and 

of the framework conditions which determine the commercial 

operations. It may be sufficient in this context to recall 

some basic elements : 

(1) Uranium differs from most commodities insofar as potential 

substitutes do not exist. 

(2) The use of uranium is restricted to the use in nuclear power 

generation. From this follows that both users and consumers 

are defined and that there is no other outlet for either the 

user or the producer. Accordingly, there is considerable 

interdependency. At least for the time being, there is a 

limited number of producers and a geographical concentration 

of users. This will change increasingly. 

«•/ »• 
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(3) Another characteristic of the uranium market is that 

both supply and demand, are characterised by a long- lead-

time. This requires in particular stability, predict

ability and reliability. On the other hand, it is to be 

recognised that this long lead-time makes both the develop-

ment of supply and demand vulrerable depending on external events. 

(4) By its very nature as nuclear source material, uranium is 

of public and governmental concern. This makes all questions 

related to uranium and its use subject to strategic, but 

also tactically motivated political considerations, both in 

the field of domestic and foreign policy. 

(5) In addition, but thin is true for other commodities : uranium 

is looked at from a producer country's standpoint as a subject 

of raw materials policy, and from a user country's standpoint 

as a subject of energy policy, both considerations of vital 

political interest. 

(6) In a more narrower sense the uranium market is characterised 

by the fact that the major part of world transactions are 

direct and contractual between producers and consumers 

without passing through a commodity market* There is no 

general public information available on the prices agreed and 

paid, a lot is kept in secrecy; finally there is no established 

market to allow developing of a trading price. Although of*. .» 

reference is made to a "world market price", no such price 

really can be defined. The actual market mechanisms do also 

not provide for a buffer between the producers and the con

sumers to cope with fluctuations in supply and demand. 

The following conclusions may be drawn from that situation: 

(l) Governments should refrain, to the extent possible, from taking 

an attitude which could impede free and unfettered competition 

in the uranium market. This consideration is based on the 
• * 

Assumption that also with regard to uranium in principle the 
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interaction of coapqtitive forces will yield best allocation 

of the resources, the adequate prices and a balance between the 

interests of producers and consumers. 

A long term relation between the producer and the consumer 

is the best answer to provide stability and reliability for 

both supply and demand. A long term contract carries on the 

one hand a guarantee of production and offtake and, on the 

other hand, of supply. The parties, certainly, will agree on 

a price mechanism which will allow to take account of the 

development. The risks are known for both parties in advance 

so that each side can take its precautions. It is understood 

that by mutual understanding the terms of the contract could be 

amended to take account of unforeseeable developments that 

render the situation unbearable for both or one of the parties 

to the contract. This concept of a long term arrangement between 

supply and demand, however, does not comply with the concept of 

annual review of such essential contract conditions as prices 

and quantities. Also restrictions with regard to the use, in 

particular to the freedom of subsequent transfers, do not favour 

such long term relations. The role of governments and the 

international scheme should be to create a climate that is 

encouraging for producers and users to conclude such long term 

contracts. 

To the extent the usual market mechanisms alone are not able 

to guarantee long term supply and to cope with interruptions 

due to various reasons, it is necessary to back up the market 

system with additional measures. In this respect the following 

could be considered: 

(a) promotion of prospection and creation of a favourable 
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climate for new investments 

(b) concertation with regard to the parallel development 

of long term investment related to demand, that is con

struction of power plants, and supply, that is opening 

up mines, expanding production facilities, etc. 

(c) improvement with regard to the exchange of information 

to allow a better and more comprehensive market judgement. 

(d) the establishment of intermediary measures between the 

consumers and producers that allows to balance out 

the needs of both of them, such as buffer stocks, leasing ( 

arrangements, etc. 

In the first place this Bhould be the responsibility of the 

producers and consumers based on the understanding of mutual 

solidarity, and with public authority involvement, to the extent 

necessary. 

<, 
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(4) As regards the Government intervention in queotions related to 

the production and the use of uranium an understanding should be 

achieved: 

a) that the governments act in the consciousness of the inter

dependence of all decisions with regard to the development of 

. nuclear power and the fuel cycle, 

b) that unilateral action should be avoided, 

c) that efforts are being undertaken to agree among governments on a 

set of principles which would as a framework provide the necessary 

stability, predictibility and reliability for the sellers and 

buyers on the market, 

d) that insofar as official influence is exercised with respect to 

what usually is described as the commercial field - such as the 

rate of upgrading, the pricing, the fixing of quantities, the 

definition of methods of payment, imposition of restrictions with 

regard to use and transfers, etc. - the respective interventions 

are made in a way that excludes surprises and assures transparency 

and objectivity by known criteria open to discussion between 

interested partners, 

e) that insofar as a distinction is made between the contract on the 

one hand and the import and export license issuance on the other 

hand the rule should be adopted that decisions with respect to a 

change in export policies are not implemented through the means 

of the export license related to deliveries under existing contracts, 

and that, in any case, the rights and obligations of the parties 

under the contract are automatically suspended so long r.s the 

respective export license is not issued. 

3. Assurance of supply with regard to participation i" investment implies 

an arrangement between countries concerned on a set of rules providing 

protection of investment, guaranteed right to the output and corres-

ppnding export. It goes without saying that attractiveness for foreign 

investment is dependant on the degree of. control of foreign investment 

and ownership by producer countries. 

• •/ . • 
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B. Uranium I^richmcnt 

Customer investment in enrichment projects certainly could -

as investments in the natural uranium field do — increase the 

reliability of supply under the condition that there is firm 

assurance of access to the production. 

Enrichment capacity margin above projected needs should he .in 

the range of 20j£ which corresponds roughly to the range of the 

practical tails assay. 

Certainly a common enrichment tails assay would he a factor of 

stability in the U demand hut the flexihility in variation of tails 

assay should he kept for technical and economic reasons which at'' 

not necessarily linked with considerations related to the natural 

uranium. It would he preferahle to leave the freedom of options to 

the parties concerned* 

A producer who has a long term assurance of offtake should he pre

pared to accept supplying less than lOOjt of the potential re

quirements to allow the user the flexihility of either not having 

to buy enrichment services which, according to circumstances 

arising after conclusion of the contract, are found not to he 

required, or to "buy elsewhere, if he chooses, the remaining quantity 

once the need therefore becomes definite. In addition, a buyer 

undertaking to take delivery over a long term should he allowed , 

unrestricted use of (i.e. freedom to transfer) such material. 
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Comments by Sweden to Co-Chairmen/WG 3/37 rev 2 

Fey Question A.6.  

A 6. Can changes in tail assay policies of enrichment suppliers 

have an impact on the demand/supply situation of the uranium 

market? If so, what steps can be taken to avoid the causes 

or mitigate the consequences of such interferences, in parti

cular to aid natural uranium demand predictability and market 

stability? 

Changes in tails assay obviously have an important impact on 

uranium demand. Take the example of natural uranium being 

enriched to 3,2% for us in a light-water reactor. If the 

tails assay is increased from 0,2% to 0,3%, this requires 

that 20,2% more natural uranium must be used. 

When enriched uranium is produced, there is a need of two 

important sources: 

- the first one, natural uranium, is a natural ressource with 

limited supply; 

- the second one, enrichment services, is engineered facili

ties which could be constructed in appropriate supply to 

meet any need if. capital and lead time are available. 

The tails assay can be selected to an optimum value which 

depends on the price of natural uranium and enrichment ser

vices . 
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Given the fundamental differences of the natural uranium 

source and enrichment source, the optimum tails assay ought 

to be selected near the economic optimum - but somewhat 

lower which means that the natural ressource is saved and 

that the engineered facilities are used more. 

During the last years the opposite is true. Fig 1 shows 

optimum tails assay. 
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Evidently price changes in natural uranium or enrichment 

services could change the economic optimum. 

However, the reason that most often is given for increasing 

tails assay is that enrichment facilities will not be built 

in time to support increasing nuclear power production. In 

such a situation with limited enrichment capacity, tails 

assay might have to be increased which will increase the 

demand for natural uranium. 

In order to handle changes in prices relations, it would be 

very useful if enrichers could give customers an option for 

variable tails assay. This could be for instance 0,20 + 0,05%. 

This would have a stabilizing effect on both the market 

for natural uranium and enrichment, e g if the price for 

natural uranium would be lower and the price for enrichment 

services higher, many customers would choose tails assay 

0,25 which would increase natural uranium demand and decrease 

the demand for enrichment services. 

Obviously a stable tails assay with some flexibility of 

variable tails assay would be: 

- a good natural uranium predictability for uranium producers 

and consumers; 

- a stabilizing effect on the market both for natural uranium 

and enrichment services. 

Obviously very rapid changes of tails assay up or down could 

give serious problems both for uranium producers and utilities. 

Several years of warning time is needed. 

Summarising of proposed steps: 

- Enrichment capacity to be built in time to give some over

capacity compared to the economic optimum tails assay. 
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- Tails assay chosen by enrichers just below economic op

timum. 

- Variable tails assay introduced to give a stabilized market. 

- In any case, if tails assay is changed, this should be 

notified several years in advance. 
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I. Market stability 

Ans. 1. This reply depends on input from Group 1. 

Ans. 2. Prom the point of view of the consumer, the major 

strength of the uranium market is that it responds to 

consumer requirements and other market forces. This 

responsiveness has been weakened by the intervention of 

Governments. In our experience, contractual arrangements 

left to themselves have worked well and we see no reason why 

they should not continue to do so* We see no obvious ways 

to improve the existing market. Consumer advantage, and 

probably producer advantage also, seems to lie in leaving it 

free to respond to market forces, and to minimise the 

intervention of Governments. 

Ans. 3. Yes. In our experience, they can discourage investment 

by making potential investors uncertain as to whether they 

will get a satisfactory return for their investment in terms 

Of uranium supply. Where this is the problem, a x?view of 

Government restriction on foreign investment and ownership is 

necessary rather than action by consumers. 

Ans* 4* Major changes in uranium demand arise from changes 

in: 

(i) expected levels of nuclear capacity 

(ii) leadtimes for construction of nuclear 

installations 

(iii) enrichment plant tails assay 

(iv) enrichment contract feed requirements 

Steps to promote a predictable demand for uranium should be 

aimed towards stabilising the above factors* These should 

include stablisings 



(i) the licensing requirements of nuolear 

facilities; 

(ii) the safety requirements of nuolear 

facilities; 

(iii) uranium supply contract terms; 

(iv) enrichment supply contract terms. 
"There now seems, however to be/fairly stable demand for uranium 

Ane.S 5, The leasing of uranium - a loan accompanied by an 

undertaking to repay in kind - can be a useful way of 

overcoming unexpected short-term difficulties. But such 

arrangements amount in the end to postponement of demand 

through reliance on the stocks of others. The effeot of 

this if widely practiced could work against steadiness of 

demand, and quite possibly do more harm than good to market 

stability and security of supply. Most consumer risks can 

be covered by a suitable stocking polioy coupled with 

diversification amoung suppliers, both of which tend towards 

a steady demand on supplies. 

Ans. 6. If the change in tail assay is imposed uniformly by 

a large eriricher on all his customers, it is likely to have 

an immediate and significant effect on uranium demand. It 

is not obvious why the choice of tails assay should not be 

left for market forces to determine, eg. during contractual 

negotiations between consumers and suppliers, taking account 

of the changing relationship between the prices of uranium 

and of separative work* Such freedom of choice seems likely 

to be beneficial to both parties in the long run. 

Ans* 7* Good flexibility can be obtained if consumers adopt a 

sound procurement polioy, including diversification of sources 

and suppliers and the building up of an adequate stockpile. 

Additional flexibility might be provided by increasing the 

co-operation that already exists informally between consumers 

and producers* Governments could encourage this* Direct 

. inter-governmental cooperation on such lines does not eeem 
# 

likely to add to flexibility ae a general rule* 

* * 

i 



II Supply and demand disruption and changes 

Ans. 1. Any Governmental restriction on the performance 

of existing contracts are bound to produce some 

disruption of supplies. 

Ans. 2. A sound stockpiling policy, reinforced by 

diversification to sources of supply, will in 

principle protect consumers to augment interruptions 

of supply, whatever the cause of these interruptions. 

Ana. 3, Except for parallel inter-governmental supply 

agreements, it is difficult to see what could be done in 

this respect. 
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6 July 1978 

"Raw Material" 

(Task Force A) 

This paper is submitted to the MPCE Working Group 3 for discussion 

at the third session to be held in Vienna from July 24 to August 4» 1978* 

(Reply to Key Questions - Raw Material — Task Force A) and is prepared 

on the basis that both producing countries and consuming countries shall 

observe the spirit of NPT. 

1* Uranium Market Mechanism 

Until the mid 1960s, uranium concentrates were developed and required 

mainly for defence purposes and no commercial demand was materialized. 

But uranium demand for military purposes began to decrease early in 

the 1960s, uranium demand and price fell rapidly, whereupon exploration 

and exploitation for uranium came to a standstill. 

The period from the mid of 1960s to 1973 was the transition period 

from a government-oriented market to a commercial oriented one and 

can be characterized as a "Buyer's Market". The market was stable, 

there was adequate capacity to meet the near and intermediate term 

requirement, and prices were also stable. 

Long-term contracts executed at that time were based on the predic

tion of stable price structure. 

In late 1973f several events occurred that added momentum to increase 

the demand for uranium. 

First, the U.S. government changed its enrichment services policy 

which required customers to commit to exact quantities of separative 

work unit for a rolling ten year period. 

Thus uranium requirements were fixed for ten years period. 

Second, Arab oil embargo was occurred, which brought about new 

evaluation of the value of nuclear energy sources. 

At the beginning of 1974f uranium market converted from buyer's 

dominate to seller's market. Uranium demand continued to grow, 

prices continued to increase drastically, and only spot transactions 

were prevailing. 

Due to the cost hike, some suppliers began to breach existing contract 

and delivery of uranium was delayed or cancelled, while suppliers 

requested to re-negotiate exising contract price. Furthermore, some 

uranium exporting countries adopted embargo policy, which causes 

many consumer countries to enter into spot market to support their 

unfilled demand. 
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Recently uranium market became stable little by little: 

1) Long—term contract has been discussed between producers 

and sellers. 

2) Buyers and sellers have experienced drastic changes of 

uranium market situation during last three years. 

Both parties want to pay and receive "fair value price*1, 

which is quite difficult to define. For long term contract, 

several contract price systems have been adopted between 

buyer and seller, but base price plus escalation conception 

and market price conception whose meaning is not clear, are 

prevailing methods. But for ten or fifteen years long-term 

contract, it is quite difficult to give confirmation to buyer 

and seller that their pricing system is adequate to reflect 

"fair value price". 

3) Some exporting countries have controlled commercial price 

through governmental approval procedures by adopting floor 

price conception. 

4) Prom the view point of consumers, delivery warranty is 

paramount concern. Buyer want to be protected from sudden 

embargo or interruption of production by producing government 

authority. 

2. Control of Foreign Investment 

The drastic increase in uranium prices during last three years 

has accelerated new exploration and exploitation activities. 

But to protect domestic industries or other reasons, uranium 

exporting countries tend to adopt the policy to control foreign 

investment for exploration and development of uranium. 

Long lead time and large capital investment is necessary to 

explore and produce uranium* As nuclear power demand of the world 

has increased, more intensive exploration and exploitation of 

uranium is needed to meet world increasing demand of uranium, 

and larger capital investment is also required to meet the new 

exploration operation. 

Long-term contract and joint venture of uranium development 

are the most reliable procurement strategy of uranium ore for 

consumers as well as producers. The former gives suppliers fixed 

amount of demand which would be basis of consistent plant operation 

as well as good assurance of uranium delivery to the consumers, the 

latter provides the producers with needed capital and consumers with 
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part ownership of product. Flexible control of foreign investment 

of producing countries to NPT observing countries will give consumers 

better chance to participate in joint venture of exploration and 

exploitation of uranium ore and induce more capital investment for 

uranium development. By doing this, new uranium reserves will be 

found to give additional assurance of uranium supply for nuclear 

project, major tool of peaceful uses of atomic energy. 

3. Change of Tail Assay 

Tail assay policy of enrichment suppliers has seriously affected 

on the demand/supply balance of uranium market. 

If tail assays, for example, increases from 0.2$ to 0.3$, natural 

uranium requirement increases about 20 percent that equivalent to 

several hundred thousands tons of additional requirement of uranium 

during the remaining period of this century. 

Optimum tail assay depends on uranium price and enrichment charge. 

If enrichment charge is higher comparing with uranium ore price, 

higher tail assay is desirable from the economic point of view. 

But from the view point of thorough utilization of natural resources, 

the increase of tail assay should be reviewed carefully. 

Enrichment facility is not only capital intensive industry but requires 

long lead time for construction. The capacity of enrichment facility, 

therefore, should be expanded in accordance with well—predicted demand/ 

supply projection of enrichment services so that tail assay should not 

be increased to make up for the shortage of enrichment capacity. 

4. Stockpiling and Diversification of Supply 

One of the paramount consideration in uranium procurement is security 

of supply. 

But either commercial reasons or political reasons, delivery of uranium 

has been delayed or cancelled. The main commercial reasons of cut-off 

were force majeure either natural disaster or labor dispute) or unilateral 

breach of contract. In case of force majeure interruption is likely to 

be temporary and delivery of uranium is anticipated as soon as the 

causes of such delay is removed. But disruption of supply due to contract 

breach can be settled only be either arbitration or legal action which 

takes longer time. Interruption resulted from political causes are 

normally longer and more serious than commercial ones. 

To ensure the supply of uranium in case of disruption, utility company 

would implement both stockpiling program and diversification of supplying 

sources. As the Iftiited States, Canada and Australia have about 70$ world proven 
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reserves, if one of those countries change export policy or halt 

production because of internal problems, the world uranium market 

will be affected seriously and assurance of uranium supply will 

become dangerous, even though consumers diversify the supplying 

sources. It is true that maintaining inventory helps short term 

disruption of supply. But quantity of stockpiles is limited because 

it requires large amount of capital investment and carrying charge, 

especially for developing countries. 

Assurance of Supply by Government 

To support long—term stabilization of uranium market and expansion 

of nuclear programme, government guaranteeing delivery is the most 

desirable warranty for consumers. 

1) When producing government changes export policy, those change do 

not adversely affect the existing contract. 

2) When uranium development and production are halted due to political 

reasons, the government warrants to deliver uranium from government 

stockpile or by other arrangement during the period of such suspension 

to support existing contract. 

3) Export policy change, such as up-grading product export policy, 

should be notified to consumer enough in advance to take adequate 

countermeasure. 

International Nuclear Fuel Bank 

As we proposed last April meeting, Korea supports the United States* 

conception of international nuclear fuel bank. 

The details will be brought as a reply to U.S. questionnaires 

(WG.3/34) by Korean delegates at the meeting on July 24 - August 4» 
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K^T QUESTIONS - RAW MATERIALS 

Comment by the Delegation of the Federal Republic of Germany 

I. Market Stability 

2. What are the strengths and weaknesses of the uranium market and 

market mechanisms, such as pricin/r policies, from the point of 

view of supplier and consumer? Are there any aspects where 

existing contractual supply arrangements fail to serve the 

common interests of supplier and consumer? If so, what new or 

supplementary commercial arrangements acceptable to both sup

pliers and consumers can be developed to remedy these inade

quacy r s? 

In general the practice adopted so far with regard to contracts 

for lomn-term supplier, of uranium has been and still is reason

able and can therefore be retained, with the exception of the 

following' points: 

Price conditions should no longer be oriented to a relatively 

arbitrary "world market price" (frequently spot price). On the 

contrary, price conditions should be based on a price calculated 

to ensure the production of uranium, including an adequate sur

charge (cost nlus), and be linked with an appropriate escalation 

agreement which must, however, include a jô uarantee for an upper 

price limit. We consider that such an arrangement would comply 

with the requirements of both suppliers and the electric power 

supply companies. 

New contract terms should not include an unequivocal demand for 

the incorporation of additional processing stages (conversing, 

enrichment). Such terms should both take into consideration and 

allow of those commitments which the operator has already entered 

into elsewhere, or which he desires to enter into. 

In addition arrangements must exclude the possibility that poli

tical concepts - whatever their nature - can be enforced or imposed 

unilaterally by interruptions in the supply. 
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I. Market Stability 

3 a. Have cortrols of foreign investment and ownership by producer 

countries adversely affected assurance of supply of uranium 

to consumer countries? 

Foreign Ownership Policies and Exploration 

In Canada and Australia, foreign companies are entitled to 

carry out exploration and prospecting activities. If, how

ever, such a company discovers a workable denosit, it is 

bound to relinquish its majority if it desires to commence 

mining operations. In Canada the share permitted for foreign 

companies is limited to 33$» in Australia to 25$. In practice 

this means that, although these countries desire to attract 

foreign capital as high risk money, as soon as workable depo

sits are discovered indigenous companies are awarded a privi

lege and the foreign company in question is obliged at the 

most ill-timed moment to relinquish the majority of the 

uranium deposit it has discovered. 

Other countries limit foreign ownership in e^cploration ventures 

to 49^» If government—owned or private companies in such 

countries were to not only take over ^>\% of the equity but also 

bear the corresponding1 share of the cost of an exploration venture 

there would be no adverse influence on the uranium reserve situa

tion. 

However, many countries tend to require full investment by 

foreign companies during the exploration phase, a refund of 

which will only be made in the event of success, if at all. 

Consequently, in both cases the foreign investor has to bear 

the full risk of exploration without beinp guaranteed adequate 

compensation in the case of uranium discoveries. This has resul

ted in some projects not havin^ been started at all and other -

less promising - projects having been stopped prematurely. 

Foreign Ownership Policies in Mining/Milling Projects 

Foreign ownership in mining/milling projects is limited in some 

countries to as little as 25$. Such a condition would be with-



out negative consequences for the worldwide uranium supply 

only if there were a sufficiently large number of financial

ly strong domestic partners in such countries. However, 

this is not always the case. This implies that some pro

jects are not realized at all or that start-up of production 

is at least delayed. 'Purthermore, foreign ownership policy 

may result in an outvoting of foreign groups — a disincen

tive for foreign investment in mining projects. 

3 b. Tf so, what measures, impljring consumers1 involvement, can 

be taken to stimulate exploration and exploitation with a 

view to improving assurance of supply? 

Reasonable Fiscal Burdens 

The level of uranium reserves and supply may be influenced by 

fiscal burdens. This is particularly true of tares not based 

on profit, royalties and duties. Admittedly, ezch mininr 

/roup is -prepared to give consideration to the "ranting of 

mineral rights. Similarly, tares and royalties on profits 

derived from the sale of the product are acceptable. How

ever, there are tar and royalty systems which hinder a quick 

repayment of capital and reasonable return on investment. 

Where successful projects are too severely burdened with 

taxes and royalties, the necessary offsetting of money lost 

in insuccessful projects is not possible and endangers the 

overall incentive for mining operations to invest in uranium, 

the more since exploration expenditures in other countries 

and provinces are not deductible from the tar and royalty 

basis. However, economic incentives are necessary to allow 

further investment as a guard against future shortages of 

uranium. 

Tn extreme cases, heavy fiscal burdens and other regulations 

after signature of an agreement have led to creeping expro

priation. As Ion"- as appropriate protection against such 

measures is not guaranteed, foreign investors may be reluctant 

to invest in such countries. 



l»V.r+hermors, the retransfcr of profits is often impeded or 

prevented. Private enterprise must be in a position to invest 

in the e-v-nloration for and mirin" of uranium where the nrospects 

for its discovery and economical exploitation are available and 

whei»e the retransfer of profits are possible. 

I. Market Stability 

5» Would more widely available natural uranium leasing arrangements, 

to permit meeting enrichment contract obligations in situations 

where uranium was not readily available, have an overall posi

tive or negative effect on assurance of fuel supply? 

As pointed out in the UK contribution entitled Uranium Procure

ment (para. 12 of Co-Chairmen/WG,3/l8) companies and other orga

nizations have helped each other in times of difficulty by pro

viding loans. In our experience, such ad hoc arrangements 

between customers have proved to be very practical, successful 

and efficient. In particular, for countries with lar^e nuclear 

propTammes, such ad hoc arrangements will in all likelihood 

suffice to bridge sudden ^aps of a short duration and institu

tionalized leasing arrangements will probably not be required. 

I. Market Stability 

7. Is additional flexibility in the uranium market desirable? 

What multilateral measures (e.^. insurance pool, uranium bank, 

leasing arrangements) could Governments take to provide such 

additional flexibility? What impact would the provision of 

such additional flexibility have on the supplier and the 

consumer? 

As pointed out in the Australian paper on topic 10 (para. 5 of 

Co—Chairmen/WG.3/25)t existing commercial arrangements already 

provide customers with remedies to ameliorate tho effects of 

breakdowns in contracted deliveries. Before additional mecha

nisms (governmental, multilateral) are examined in detail, the 
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need for their* should be cle?.rlv demonstrated.. Rincp relations 

between producers and consumers of uranium are in principle of 

commercial nature, it would be for the producers and consumers, 

in the first instance, to work out apt>ropriate supply arrange

ments (e.g-. pooling of uranium purchases between consumers in 

order to minimize demand fluctuations or back-up arrangements 

between uranium producers to ease technical supply disruptions). 

Supply and demand disruptions and changes 

To what extent are consumers insulated from interruptions to 

supply by consumer*s stockpiling- and diversification of 

sunply? 

The opportunities normally available to cope with a supply 

interruption at various stages of the fuel cycle have been 

analysed by the Nuclear Subgroup of ISA: 

- A supply interruption of short duration at the beWnnino-

of the fuel cycle (vrn to ore year) ir.î ht be compensated for 

by the fuel cycle itself and it would have only minor 

effects on the operation of the reactor in question. 

- In the event of a lar^e scale sunply disruption over a Ion."-

period, the operation of the nuclear power station(s) con

cerned vri.ll be affected. But because of the low lead times 

of the nuclear fuel cycle, the effects will be felt only at a 

later date, narticularly when the supply disruption occurs 

duri.n.0" early staves of the cycle. 

- Diversification of procurement and stockpiling of nuclear 

fuel in various forms vrill further increase the ability to 

cope with a supply interruption. 

For the reasons stated in the UPC contribution on Uranium 

Procurement (para. 6 of Co—Chairmen/WO.3/l8), supply inter

ruptions having political reasons are more serious than those 

having technical or commercial causes. 

Diversification of supply mi^ht help to overcome such difficul

ties more easily. So could stockpiling - provided that stockpile 

material is readily available to the consumer and that its sub

stitution for other material is not impeded hy end use restriction 

or th*» denial of the necessary transfer arcnroval. 

http://vri.ll
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Raw Material Supply 

Introduction 

Various papers submitted to the second session of 

forking Group 3 identified factors - economic, technical, 

political - which were felt to have an effect on the long-

term assurances of supply of raw materials. Most if not all 

of these factors were subsequently reflected in the "key 

questions" prepared at that session. This paper addresses 

several of those factors in the economic category from fie 

point of view of a major exporter of uranium. 

In discussing these factors, it is essential to 

recognize one basic fact: all producer countries reflect in 

their uranium policies the objective to obtain optiBum benefit 

from the present and future use of their uranium resources. 

The manner in which uranium resources are developed can have a 

major impact on the social and economic development of a nation. 

Thus uranium policies reflect national policy theiaes and usually 

have the following objectives: 1) to increase diversification 

and growth of national economies, including increased uranium 

processing, so as to establish a viable uranium-based sector 

in their economies; 2) to assure an adequate supply of uranium 

to meet national needs; 3) to obtain the best return for its 

exoorts; 4) to prevent premature depletion of resources so as 

to maintain the stability and 5) to ensure that economic stability 

and orderly development of uranium resources is not disrupted 

by excessive rates of investment. Several of these objectives 

are particularly important where the producer country attracts 

large amounts of foreign capital to find and develop its uranium 

...II 
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resources. An equally important objective, in recognition of 

international obligations, is to contribute to orderly 

world uranium development and marketing. In addition to 

its significance as a mineral resource, uranium is of 

central importance for two reasons: 1) its key role in the 

nuclear powpr industry and thus in the vital energy sector 

of national economies; and 2) it is the source for fissile 

material which might be used for"nuclear explosive" devices. 

The Government of Canada has accordingly adopted the 

practice of reviewing all proposed contracts for the export 

of uranium and thorium. This review covers all aspects and 

implications of the contract such as nuclear safeguards, the 

relationship between the contracting parties, national reserves, 

rate of exploitation, domestic requirements, domestic processing, 

and pricing policy. Thus two policies determine Canada's 

approach to the export of its uranium resource: its non-

proliferation policy and its uranium policy. Both policies 

must be satisfied before any export of uranium can be 

authorized. The non-proliferation aspects of uranium supply 

are considered in a separate paper submitted by Canada. 

Canada's Uranium Policy: 

Canada's uranium policy has several major aspects: 

1) resource utilization and domestic reserves; 2) foreign 

ownership and investment; 3) upgrading and 4) pricing. Each 

of these aspects was addressed in papers submitted to WG 3 

by other participants and therefore short paragraphs on each 

are included below. Canada's response to the questionnaire 

issued by Sub-group C of WG 1 contains a more detailed description 

of this policy. .../3 
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1. Resource Utilization and Domestic Reserves 

(i.e. "key question" 1): 

The world uranium market has passed through several 

major phases, from prosperous growth rn the 1950*s to a 

period of disorderly marketing and falling prices in the 

late 1960's and the early 1970's. Since 1974, however, the 

market has strengthened considerably and expectations are that 

with reasonable caution being exercised this situation will 

continue. in this emerging situation a new policy was 

announced by the Canadian Government in September 1974. 

This policy was formulated to provide for the orderly growth 

of Canada's badly-buffetted uranium industry while 

protecting the needs of its domestic nuclear programme and 

therefore had two primary components: 

a) to ensure at least a 30-year reserve of nuclear 

fuel for all existing, committed and planned 

reactors in Canada in any ten-year forward 

period; 

b) to ensure that sufficient uranium production capacity 

is available to allow the Canadian domestic 

nucldar power programme to reach its full potential. 

Thus the 1974 policy requires that sufficient uranium be 

reserved for domestic use to enable each nuclear power reactor 

either on stream now or proposed for ten years into the 

future to operate at an average annual capacity factor of 

8(U for 30 years fTom now or from the in-service dates of 

the nuclear units, whichever is later. In addition Canadian 

utilities are required to maintain a contracted 15-year forward 

...74 
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supply for both operating and committed reactors. In order 

to facilitate the implementation of this policy, a Uranium 

Resource Appraisal Group was established within the 

Canadian Government with the task of preparing an 

annual audit of Canada's uranium resources. The 1977 audit 

is presently being finalized and hopefully copies will be 

available for the July session of Working Group 3. 

The 1977 audit estimated that Canada's uranium 

resources mineable at up to $160/kg U are: 

Measured: 82,000 tonnes U 

Indicated: 107,000 tonnes U 

Inferred: 318,000 tonnes TJ 

Of this total about 70,000 tonnes are allocated to meet 

Canadian requirements and an additional 68,000 tonnes 

are destined for export under approved contracts. The 

remainder will be available for future domestic use or export. 

As regards the global situation, it is the task of 

Workir.g Group 1, building on the work of the IAEA and the 

OECD/NEA, to provide an estimate of global uranium resources 

and to assess the adequacy of these resources to meet the 

forecast needs of the world's nuclear power industry. It 

would therefore be premature to reach any conclusions in that 

regard. However one point should be stressed at this point, 

that is, that stability of demand (i.e. nuclear power forecasts) 

is a highly desirable aspect of the nuclear economy and one 

which has a direct and significant impact on efforts.to identify 

and expoit additional uranium resources. This is reflected 

in the growth in uranium exploration expenditures in 

Canada in the period 1972 to 1977; i.e. in 1971 to 1973 

.../5 
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approximately $3 to $4 million per year were spent on 

uranium exploration while in 1977 approximately $72 

million were spent. 

Severe contraction of demand resulting from closure 

of major traditional foreign markets has been particularly 

disruptive and, in the absence of action by supplier 

governments to maintain the industry, could have seriously 

impaired the ability of producers to meet the sharp post-19 73 

demand increase for uranium. Since then there has been a 

continuous downgrading of national demand projections for 

nuclear power. Thus it must continually be borne in mind that 

the availability of uranium resources to provide long-term 

assurances of supply is not only a question of supply - or 

the responsibility of suppliers - but also one of demand. 

It must be emphasized therefore that consumer countries have 

a major role (i.e. that of providing reliable long-term 

demand based on their nuclear power forecasts) to play 

in assuring the development of uranium resources to 

meet long-term needs. Assurances of long-term supply must 

be balanced by assurances of long-term demand. This aspect 

is specifically reflected in Canadian policy which requires 

domestic utilities to share with uranium producers the 

responsibility for ensuring an adequate supply of uranium to 

meet domestic requirements. 

From the above it is evident that, subject of 

course to the non-proliferation policy imperative, the 

resource utilization and domestic reserve aspects of 

Canada's uranium policy are not an obstacle to the long-term 

...lb 
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supply of uranium. Substantial uranium resources are 

available to the international market and many consumer 

countries have considered Canada to be a highly-acceptable 

source for their uranium requirements.*1 

2. Foreign Ownership and Investment ("Key question"#3) 

In 1970, because of the serious condition in which 

Canada's uranium industry then found itself, the Canadian 

Government took two steps: 1) it announced its position 

with regard to the ownership and control of enterprises in 

Canada engaged in the extraction and processing of uranium; 

and 2) it once again intervened and recreated a government" 

financed stockpiling programme in order to enable producers 

to continue their mining operations. 

Under (1) above, the Government of Canada indicated 

that there would be a limit of 33 percent upon the aggregate 

foreign ownership of any uranium property of established 

productive capacity and a limit of 10 percent on the ownership 

of such a property which might be held by one foreign 

investor or group of associated investors (the 10 percent 

restriction was removed later). In the case of new mines 

the Government was willing to allow the permissible 33 percent 

of ownership to be held by the single foreign investor or 

group of associated investors who had been involved in the 

exploration > and development phase of that mine. At the 

same time, the Government did not make this new approach 

retroactive to mines then in existence. Finally the 

Government reaffirmed that the interest of foreign owners 

would be requited to be held in the form of Canadian incorporated 

companies and that the sale of production would be by a 

.../7 
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Canadian company or companies in such a manner that the full 

profit potential of the sale would accrue in Canada. This 

policy is under continuous review to ensure that it remains 

equitable to Canadian producers and foreign investors. 

Finally equity participation, as distinct from 

non-equity forms of financial involvement, in exploration and 

exploitation is not considered necessary in order to secure 

access to supplies. It must be recognized that equity 

participation does not provide exemption from policies governing 

the export of uranium. 

In announcing the approach outlined above, the 

Canadian Government was pursuing the policy outlined at 

the beginning of this paper. There has been no evidence 

that this approach has retarded uranium production in 

Canada. In fact, the approach may clearly be seen as having 

had a positive result since facilities maintained in 

production by that approach were able to respond effectively 

to the increased demand, domestic and international, of the 

post-1973 period. 

3. Upgrading 

Under its 1974 policy, the Canadian Government 

requires that uranium be processed to the most advanced form 

possible in Canada prior to export unless specific exemption 

is granted by the regulating agency. 

This requirement is an obvious manifestation of 

the policy approach outlined above and parallels similar 

approaches taken by many other governments. In its 

application no purchaser has been compelled to buy Canadian 

.../8 
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uranium in an uneconomical or unusable form and there has 

been no evidence that this policy has depressed the level 

of uranium exports. 

Pricing 

As indicated above, the Canadian Government examines 

all export contracts for many factors, one of these being 

price. The purpose of this review is to ensure among other 

things that the pricing conditions are in accoTd with 

Canadian Government policy. In all contracts negotiated 

since March 1977 there must be provision for an annual 

renegotiation of price based on then existing world prices 

giving consideration to such factors as term and size of 

contract and any special financing arrangements. Provision 

should also be made for a escalating floor price which will 

protect investment in production facilities. As regards 

contracts negotiated prior to that date where costs have 

overtaken the price or where costs have increased to an extent 

that selling prices are too low to provide a reasonable 

return, Canadian producers are being encouraged to 

renegotiate those contracts. 

Price is, of course, strongly influenced by the 

supply and demand equation as well as a reflection of the 

costs of production. A price which relfects only the latter 

or even fails to meet those costs, will obviously not serve 

to promote the continued availability of uranium for domestic 

use or export. There is therefore a need to ensure that the 

price for uranium remains at a level that encourages further 

exploration and development, thereby helping to ensure that 

additional resources become available as needed, and that 

.../9 
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at the same time provides a reasonable return on invested 

capital. It is this goal which the Canadian Government seeks 

to attain. Thus pricing policy is a major tool for ensuring 

the availability of future uranium supplies and ^unrealistic 

requests for "stable, low prices" must be seen as counter

productive to that objective, i.e. as endangering security of 

supply. jt should be noted that Canadian domestic consumers 

are not subsidized in any way and must negotiate in the 

prevailing market for their uranium supply. 

Future 

In the preceeding section the elements of Canada's 

uranium exploration, production and export policies, which 

have been identified in previous discussions in forking 

GTOUP .• have been briefly outlined. To date it has been 

Canada's experience that existing contractural supply 

arrangements have generally been satisfactory to both 

producers and consumers. In fact recent history indicates 

that problems in this field have been less a result of 

unavailable resources than of highly variable demand. 

Measures in the future, whether pertaining to 

commercial contracts or to multilateral mechanisms and 

directed to counter or offset the effects of disruptions in 

supply due to commercial, technical or natural causes, will 

have to take into account many of the factors outlined 

above which reflect the legitimate concerns and interests of 

uranium suppliers. It is the opinion of Canada that none of 

these factors is an obstacle to the supply of uranium. It 

should also be emphasized that in the development and application 

of these factors as elements of Canadian policy, the Canadian 

.../io 
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Government has exercised considerable efforts to minimize 

disruption or uncertainty for the Canadian industry. This is, 

of course, natural sin.e the supply of uranium for peaceful 

purposes is a significant national industry. It is therefore 

in Canada's interest to ensure to the maximum extent possible 

that the industry is stable, prosperous and expanding. 

Canada will continue to seek that goal. 



JAPAN CO CHAIRMEN/WG.3/57 Rev 1. 
24 July 1978 

KEY QUESTIONS—RAW KATERIALS 

(Task Force A) 

I. Market Stability 

1. In order to answer this question, we need to know the 

results of 3UFCE WGl's assessment. What matters really in 

considering uranium supply and demand is not only whether 

uranium resources are physically available to meet the needs 

but also whether they can actually be made available to 

users at the required date from the viewpoint of supply 

assurances. 

In the light of a long lead time ranging from exploration/ 

exploitation stages to production stage, full preparation and 

cooperation between suppliers and consumers are necessary. 

Consumers can contribute to adequate enlargenent of production 

in supplier countries by participating in and/or financing 

projects which need large amounts of capital expense or by 

purchasing guarantees of production through long term contracts. 

On the other hand, when the governments of supplier countries -

or multi-national corporations control business through their 

capital investment, direct participation or other measures, 

uranium market will lose its flexibility and it will be dif

ficult to assure sufficient supply at reasonable price. 

In order to increase uranium reserves, it is important 

for both consumers and suppliers to make continuous efforts 

for exploration and development. Also, it is desirable for 

advanced 
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advanced countries to provide technologies and capitals for 

exploration in developing countries. Furthermore, in order 

to increase uranium resources, research and development on 

non-conventional technologies such as uranium recovery from 

sea water and uranium recovery as by-product of phosphate 

ore and copper ore etc. or development of technology for 

in-place leaching and heap leaching from low-grade ore mines 

are considered to be of much use, and such research and 

development activities are being promoted in Japan now. 

Moreover, in order to reduce uranium consumption, it is 

considered meaningful to reprocess spent nuclear fuel and - -

recycle recovered uranium and plutonium in thermal reactors 

and fast breeder reactors. 

2. With regard to the uranium market and its mechanism, 

the following facts are pointed out: 

(1) The number of consumers and producers is'rather 

limited since uranium is used for nuclear power generation 

only. 

(2) The absolute quantity of uranium consumption is 

not large. 

(5) Uranium, as a commodity, has a limited marketability 

in international trade, as compared with other raw materials; 

and such a market system as the London Metal Exchange has 

not yet been established. 
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(4) Commercial contracts are concluded between suppliers 

and consumers through direct negotiations and usually on a 

long-term basis. 

Complete free transaction of uranium resources under 

the principle of free trade seems to be difficult in the 

light of its characteristics. However, flexible spot 

market will be needed to solve imbalance of short-term 

supply and demand and also to reduce the risk of inter

ruption in supply for short term: these causes are 

natural disasters, technical failure, labour strikes and 

others-

In addition to these commercial aspects, political 

interruptions in supply are concerned seriously due to 

sudden changes on the policies of supplier countries: 

these main political considerations are considered as 

follows. 

(1) Abrupt changes in policies of exporting states 

and importing states. 

This abrupt changes in policies on either side 

hinder stable supply under long-term commercial contracts. 

(2) Up-grading policy of supplier countries for 

export of uranium raw materials. 

Up-grading policy should not cause serious incon-

veniency to or impede uranium procurement program of 

consumer countries in connexion with the establishment 

of their own nuclear fuel cycle. 

Therefore, it is considered for instance that supplier 

countries, where such a policy will be introduced, cust 

be able to supply urpniua resources with sufficient 

,. . . . i. ," i ," .i .. , .. ? ,. » , « • i : .. ,. : 



- 4 -

(3) Export control policies 

The international transfer of uranium resources 

should be subject to generally established practices of 

free trade and price control by governments of supplier 

countries should be avoided. 

Although, it is understood for supplier countries to 

give its preference to their domestic needs, they also 

should pay attention to the legitimate position of 

consumer countries in view of deep mutual reliance. 

Taking account of long lead time needed for both 

side of uranium mining industry and electric power 

companies which construct nuclear power reactors, the 

terms of commercial contracts should not be limited and 

preferably as long as possible. 

(4) Foreign investment policy of supplier countries 

Taking account of increasing difficulties for 

discoveries of uranium deposits and of large capital 

investment for a long term development, more flexible 

foreign investment policy will be desired. 

The measures only such as diversification of supply 

sources andt stockpiles of consumer countries are 

considered from commercial aspects to save the above 

situation, and, however, it will not be easy to assure 

sufficient fuel supply through such measures. 

The importance is for both governments of exporting 

states and importing states to respect and honor stable 

supply of tiraniuxa resources under long-term commercial 

contracts. 

3. Controls on 
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3. Controls on foreign ownership by supplier countries at 

the stage of uranium production, as explained in the preceding 

answer, .have killed incentives for exploration activities by 

domestic and foreign companies. 

It may be said that this is a subject for future \ 

rather than the past problem, because uranium exploration 

activities should be increased furthermore and also 

capital investment at the stage of development will 

become larger. 

It is considered that companies which undertakes 

uranium exploration projects especially consumer companies 

such as Japanese ones should be assured for supply 

and returns from production through securing proportionate 

interest in development stage according to their contri

bution in the past. 

In order to promote exploration activities of 

uranium resources, following matters should be reviewed: 

for instance, those projects which have been undertaken 

from the stage of exploration should not be subject to 

control on foreign investment. 

Taking account of increasing difficulties of geological 

conditions of deposits and increasing capital needs for 

exploration and exploitationi the cooperation under 

mutual understanding between consumer and supplier 

countries will be more essential for it. For this purpose, 

it is hoped that control on foreign investment will be 

ninimized and be flexible as much as possible. 

4. Changes in 
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it. Changes in uranium demand are normally caused by changes 

in demand for nuclear power generation due to economic growth 

fluctuations, competition with alternative fuels, and changes 

in construction schedules of nuclear power plants and plant 

operation program. 

The last two cases will he described in more detail, 

(i) Construction schedule 

- siting problems 

- public acceptance 

- environmental problems 

(ii) Operation schedule 

Capacity factors are often affected by 

unexpected troubles. 

In order to assure stable demand for the benefit of 

suppliers, both suppliers and customers should keep contact 

with each other about relevant changes on both sides well in 

advance, so that both sides can be sure to fulfill their 

contracts. Another useful measure will be that if demand for 

uranium has decreased, unneeded uranium be absorbed as a 

buffer stock. 

5. More widely available natural uranium swapping arrange

ments would be effective to bridge the gap between demand 

and supply and lead to better supply assurance. 

6. Changes in tails assay with fixed SVAJ will cause changes 

in demand for uranium. As it is not fair that costs of such 

changes should be borne by producers of natural uranium, 

enrichment suppliers should also bear a part of costs of 

changes by adjusting SWU. It is important that two much 

contractual obligation should not be placed on final customers, 

and that the total economy of final customers, such as options 

of iMJ.is as ray by custor'.̂ T,, r.hoiiin pJvnyr. h-- t- ̂  v *--. T-> i^o wr-M?.-, 
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7. Additional flexibility to minimize impacts of emergency 

is considered to be desirable from the viewpoint of mitigating 

demand and supply problems for both consumers and suppliers. 

For this purpose, swapping arrangement may be one 

of the commercial measures. Governmental measures would be 

the establishment of national stockpile, swapping among 

countries with national stockpile, and establishment of 

international mechanism for supply assurance for emergency 

needs. These measures would contribute to market stability, 

depending on their purposes and functions. 

II. Supply and demand disruptions and changes 

1. The current practice is that uranium trade is usually 

conducted by long-term commercial contracts between producers 

and consumers. This practice will continue to he a dominant 

one in the future. 

Contracts are concluded within the framework of 

established government policies including non-proliferation. 

Therefore, if policy changes are applied retroactively to 

the contracts concluded prior to the policy changes, serious 

problems will be caused in implementing long-tern contracts, 

and thus supply assurance vill be endangered. It should be 

fully recognized that unless both sides honor concluded 

contracts as much as possible, stable supply can not be 

expected. 

2. a) Following the 
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2. a) Following the nuclear programs of their own govern

ments, customers forecast demands for nuclear fuel, and con

clude long-term purchase contracts. As very narrow option 

of changing amount is allowed in a commercial contract, 

supply interruption vrill easily give adverse effect on reactor 

operation schedule. Therefore, supply interruptions should 

be avoided in any circumstances. 

b) It is very doubtful that the reasons described in 

the question 2 b) are considered as viable excuse for supply 

suspension on trade. 

J. As long as long-term contracts are the central mechanism 

of supply of uranium and remain so in the future, it is 

essential for governments on both sides to respect and support 

such long-term contracts. Therefore, every measure that will 

be taken should take into account this vital importance of 

protecting long-term contracts. To establish governmental 

stockpile would be very significant from the viewpoint of 

contributing to assurance of supply for consumer and supplier 

governments. 
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21 July 1978 

INFCE WORKING GROUP 3 

RAW MATERIALS - KEY QUESTIONS - Co-Chairman/WG3/37 rev. 2 

AUSTRALIAN REPLIES 

I. MARKET STABILITY 

Answer 1 No comment until the findings of WG1 are available. 

Answer 2 Australia has not identified any significant problems 

in existing commercial arrangements. However, it needs 

to be recognised that the uranium market is essentially 

two tier in nature involving both government and 

commercial arrangements. In this latter context it 

must of course be recognised that Governments do 

concern themselves both directly and indirectly in 

matters affecting the uranium supply. Governments 

have legitimate non-proliferation concerns which are 

manifest in regulatory activities concerning procurement 

and conditions of contracting. Equally, Governments 

have legitimate concerns with the securing of stable 

long term sources of energy and with the terms and 

conditions, including pricing, governing the basis on 

which their natural resources are made available. 

However, this is not to say that the impact of 

government involvement will necessarily lead to a 

situation which is unmanageable or indeed incapable 

of solution by ordinary commercial processes between 

buyer and seller. 

Answer 3 It is a legitimate desire of countries to seek to 

achieve maximum possible economic benefits from the 

development of their non-renewable energy resources. 
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Australia is not aware of circumstances in which 

foreign investment policies applied to uranium 

exploration and development in producer countries 

have adversely affected assurances of supply of 

uranium to consumer countries. 

The major cause of recent changes in uranium demand 

has been slippage in nuclear power programmes. 

Additionally factors such as lengthening lead times 

associated with the construction of nuclear facilities, 

more stringent regulatory requirements, changing public 

attitudes to nuclear power development, and changing 

enrichment contracting policies have affected uranium 

demand. 

Any efforts to obtain more certain and regularly 

updated information on nuclear power programmes will 

promote investor confidence in the financing of new 

uranium production facilities; findings of WG1 will 

be relevant in this context. Additionally there may 

be scope for further efforts by consumer countries to 

provide prepayments, loans or other financial assistance 

or, to the extent that this is possible under foreign 

investment requirements, by direct involvement in 

uranium production facilities. Such measures would 

provide greater certainty to producers of an outlet 

for their production. 

Consumers might also seek to contract for as large a 

proportion as possible of their requirements on a 

long term basis. There is evidence that in the past some 

consumers relied heavily on the spot market when prices 

were low and supplies were readily available. Undue 

reliance on spot purchases is not conducive to the 

stable long term development of the uranium production 

industry. 
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Additionally Governments in consumer countries might 

seek to assess the implications of policies relating 

to the import of uranium for the stable development 

of the uranium production industry. Matters such as 

import barriers or destabilising stockpile transactions 

may be relevant in this context. 

Answer 5 The broad concept of leasing arrangements for nuclear 

fuel has been identified as a topic for later 

consideration by WG3- Among matters to be examined 

are the possible implications of such arrangements 

for the reliability of fuel supply and for non-

proliferation. 

The leasing arrangements for natural uranium envisaged 

in this question are designed to regulate supply/demand 

imbalances. Equally, loan arrangements or inter-

utility trading to meet short term needs could 

achieve the same objectives. To the extent the 

facilities regulate imbalances consumers will derive 

some benefit. Such arrangements may also be helpful 

to producers who experience difficulty in meeting 

contract commitments because of start up problems or 

other production difficulties. 

The existence of national, multilateral or international 

facilities to regulate supply/demand imbalances would 

depend on the availability of substantial inventories 

which are surplus to the immediate needs of consumers. 

Any significant expansion of contingency stockpiles 

beyond reasonable levels would not, however, be 

conducive to the stability of the uranium supply 

industry. 
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Answer 6 Yes. Changes in tails assays, if introduced suddenly 

and if generally applied, would have an immediate and 

direct affect on uranium demand. This may be destabilis

ing. 

Enrichment contracting policies which permit tails 

assay flexibility and which provide for gradual 

movements in a manner consistent with market circumstances 

may, however, be consistent with the long term stable 

development/uranium supply industry. However, if other 

elements of the adjustment process such as enrichment 

contract conditions and separative work prices are not 

flexible, the burden of adjustment will fall unduly on 

uranium producers. The cost of any adjustment to imbal

ances in supply/demand for separative work should be 

borne equitably by uranium producers, consumers and 

suppliers of enrichment services. 

Answer 7 Australia is not aware of any significant shortcomings 

in existing commercial arrangements which would make 

additional flexibility desirable. However, non-

proliferation objectives may make desirable some 

further multilateral mechanisms designed to maintain 

adequate supply assurances in specific circumstances. 

II. SUPPLY AND DEMAND DISRUPTIONS AND CHANGES 

Answer 1 In regard to non-proliferation policies, most 

producer countries reserve the right to apply amended 

conditions to existing contracts. Any impact on security 

of supply due to amended non-proliferation conditions 

could be lessened by the existence of agreed guidelines 

or procedures to facilitate such changes (this question 

is to be examined by Task Force D). 
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Changes to other national policies involving existing 

supply contracts may not necessarily be disruptive to 

security of supply. For example, the re-negotiation 

of prices and other contract provisions has been 

achieved under many existing contracts without 

disrupting supplies. National policies which 

reflect the desire of producing countries to achieve 

fair and reasonable prices for the export of a non

renewable resc rce, or to cover higher production 

costs, have been accepted by many purchasers as a 

reasonable basis on which to amend existing contracts. 

Changing national policies in consumer countries 

regarding nuclear power programmes have been 

disruptive to the growth of the uranium industry. 

Over the last few years nuclear power programmes in 

many countries have been revised downwards dramatically. 

Some degree of certainty in the projected growth of 

uranium demand is essential to maintain investor 

confidence in the uranium industry. 

Security of supply for consumers would be increased by 

any policies combining diversification and national 

stockpiling. However, the expansion of stockpiles beyond 

commercially reasonable levels might not be conducive to 

long term stability in the uranium supply industry. 

Long term contracts would be an important element for 

the stable development of the uranium industry provided 

both producers and consumers accept the obligations 

imposed by such arrangements. In these circumstances 

supplier Governments would normally seek to establish 

a climate which encourages long term contractual 

arrangements for uranium exports. 
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Consumer Governments might also encourage the long 

term procurement of uranium. Some governments already 

provide financial assistance to utilities for the long 

term procurement of uranium supplies. 
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U. S. RESPONSE TO KEY QUESTIONS 
A - RAW MATERIALS 

Part I - Question #2 » 

Question 

What are the strengths and weaknesses of the uranium market 
and market mechanisms, such as pricing policies, from the 
point of view of supplier and consumer? Are there any 
aspects where existing contractual supply arrangements fail 
to serve the common interests of supplier and consumer? 
If so, what new or supplementary commercial arrangements 
acceptable to both suppliers and consumers can be developed 
to remedy these inadequancies? 

Answer 

There are currently several weaknesses in the uranium market 
with regard to pricing policies. First, a number of contracts 
now exist at prices well below the current market price. 
These contracts are mainly the fixed-price-plus-escalation 
variety and were entered into before prices increased. Costs 
have increased more rapidly for uranium production than the 
general indices to which contract escalation clauses are 
related. Thus, producers (suppliers) having these low-price 
contracts are faced with both relative and absolute economic 
losses. 

A contract with low prices is a situation where an existing 
contractual arrangement is not satisfactory to the supplier. 
In evidence of this is the fact that these contracts often 
become subject to litigation. Although low-price contracts 
would benefit the consumer in the short run, they might have 
a negative effect in the long run if suppliers, confronted 
with low earnings, cannot increase production satisfactorily 
to meet future demands. Furthermore, while litigation is 
being carried out, the supply/demand relationship existing 
in the market becomes much less predictable".' 

It appears that suppliers and consumers have taken steps to 
avoid in the future the situation where prices of older 
contracts are significantly below the existing commercial 
price. They are doing this with a pricing mechanism called 
the market price contract. In this type of contract, 
the consumer agrees to pay the market price existing at 
or sometime before time of delivery. Thus, with this type 
of contract, the price being paid would not be very different 
from the current price in the market, eliminating the problem 
discussed above. 
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Most market price contracts have a base (or floor) price 
which places a lower limit on the eventual settled price. 
In seme cases, this bass price is related (by a factor) to 
the supplier's cost of production. In this way, it is 
possible to enter into long-term supply arrangements using 
the market price concept. 

A further problem with uranium marketing as viewed by 
suppliers and consumers relates to government Involvement, 
either directly or indirectly, In the market process. 
Although a case can be made for governments becoming involved 
in uranium marketing for trade and non-proliferation reasons, 
such government involvement can be disruptive to the uranium 
market from an economic allocation standpoint. In other words, 
In the absence of any artificial barriers or restraints to 
trade, uranium prices should reflect the demands of consumers, 
signaling the correct level of production by suppliers, and 
thereby causing the market to clear effectively. Since both 
suppliers and consumers have a common desire for a stable, 
efficient uranium market, the best policy would be not to 
interfere in the market. 

Part 1 - Question #3 

Question 

Have controls of foreign investment and ownership by producer 
countries adversely affected assurance of supply of uranium 
tc consumer countries? If so, what measures, implying 
consumer's Involvement, can be taken to stimulate exploration 
and exploitation with a view to improving assurance of supply? 

Answer 

One way in which a consumer country may improve its assurances 
of supply or uranium, outside of developing reserves domestically, 
is to participate in uranium ventures in producing countries. 
"Tost producer states permit some degree of foreign investment 
in their uranium production and related facilities. Some 
producer states place varying limitations on the equity 
foreign parties may hold. 

It is not clear to what degree controls on foreign Investment 
and ownership by producer countries have adversely affected 
assurance of supply of uranium to consumer states. It should 
be noted that we are talking about degrees of supply assurance. 
V;'nile part ownership of a uranium venture in a foreign country 
does not constitute complete supply assurance, it may represent 
more assurance than normal contracts and reliance on others 
to develop supply. Since this extra assurance of supply may 
provide additional confidence to the customer, it can be 
translated into higher payments for a share of ventures, etc. 
Thus, it appears that if a consumer country desires extra 
assurance it will make appropriate offers to supplier countries, 
ar.l, as such, the problem with regard to fcrei~n'investment and 
ownership could be solved on an economic basis. 
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Question 

Can changes in tail assay policies of enrichment suppliers 
have an impact on the demand/supply situation of the uranium 
market? If so, what steps can be taken to avoid the causes 
or mitigate the consequences of such interferences, in 
particular to aid natural uranium demand predictability and 
market stability? 

Answer 

Changes in tails assay policies of enrichment suppliers 
•(changes in tails assays) can have an impact on the demand/ 
supply situation of the uranium market by affecting demand. 
As tails assays are raised or lowered, uranium demand is 
increased or decreased, respectively. An increase in 
tails assay from 0.25 percent U-235 to 0.30 percent U-235 
increases the demand for uranium feed by about 10 percent 
to obtain the same enriched product. A change in tails 
assay, unless drastic, may not have much annual impact 
but the cumulative, long-run effect on supply could be 
significant. 

A problem related to avoiding the causes of a tails assay 
change, and subsequent impact on the demand/supply situation, 
is that the demand/supply situation itself affects tails 
assay policy. If future supplies of uranium are perceived 
to be inadequate to meet future demand based on the current 
tails assay, it may be prudent to lower the tails assay 
and conserve uranium. Depending on the serverity of the 
imbalance and the time frame involved, a decision would be made 
whether or not to expand supply or add additional enrichment 
capacity to be operated at a lower tails assay. Likewise, 
if uranium supply were very large and prices low and 
enrichment capacity were limited, it would be" prudent 
to go to a higher tails assay. 

The best policy to avoid disruption of market stability 
due to changes in tails assay would be to announce a tails 
assay policy and adhere to it as long as it was economically 
feasible. Any changes in tails assay should be made in 
small increments over a period of time after ample advance 
notice and not by abrupt shifts. Other enrichment contract 
terms could also have a significant effect (for example, 
inventory levels, timing cf feed delivery requirements, 
product quantity r.r/1 Jal;v.i;;y flexibility, etc.). 



Part 1 - Question #7 — Part II - Question ?3 

Question 

Is additional flexibility in the uraniurr, market desirable? 
What multilateral measures (e.g. insurance pool, uranium 
bank, leasing arrangements) could Governments take to provide 
such additional flexibility? What impact would the provision 
of such additional flexibility have on the supplier and the 
consumer? 

What measures, if any, might Consumer and Supplier Governments 
take to support long-term uranium contracts made between 
Seller and Buyer? 

Answer 

Additional flexibility in any market is desirable because it 
implies more possibilities for the market to meet or avert 
crises and maintain stability. Here, the notion of 
"flexibility" needs to be differentiated from "additional 
sources of supply" and "supply assurances". Normally, 
additional sources of supply would imply more market 
flexibility and thus greater assurance of supply, as long 
as all parties had equal access to these additional supply 
sources and such supply sources functioned efficiently. 
Another question involves short-term market flexibility 
versus long-term supply assurance, two goals which may not 
always be entirely compatible. 
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To the extent that market-sappler.ent institutions are 
established, it is important that they not be set up as 
equal substitutes for the existing market structure. Such 
institutions could have a negative ir.pact on suppliers if 
they were to "compete" in the market. Because these 
institutions might be subsidized by governments, they 
r.ight sell uranium more cheaply than individual producers 
and could thus disrupt the market. Further, the method in 
which these institutions obtain their uranium supply could 
h2.ve a negative impact on the market if, for example, their 
buying activities pushed up the price of uranium. This 
situation would have an adverse effect on consumers. It 
should be evident that such institutions, depending on 
how they were established, could have the capability to 
wield enormous power in the uranium market. 


