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In this paper, 1 would like to outline some congderations on pricing in the nuclear
fud cyde market in the light of its future development.

Many of you in this audience have years of experience in this market, so | will not
take your time talking about the economic theory of pricing. | would like just to
present KAZATOMPROM's view on the question of pricing in the uranium
market.

If our previous report was comprised exclusvely of facts verification, in this one
we would like to put some rhetorica questions. For a start, we would like to ask:

Who in this auditorium is intereted in uncertainty of prices for naturd
uranium? We think nobody, except, perhaps, some marketing specidists who
like to read the tea-leaves.

Who in this room is interested in stable and predictable prices for natura
uranium? Wethink dl of us

If you agree with our answers to these rhetorical questions, let us ask some
particularly practica ones.

Why is the spot volumes sde price conddered as the main uranium market
price indicator?

Why are the long-term contract prices guided by it?

Why is only TradeTech's indicator related to the long-term price from al
published ones, and the rest — to the spot price?

During the trangtion to a free nuclear fued maket, utiliies must compete with
dternative energy sources, where the fue price forecasts are more or less rdiable,
and both the cogt of fud and kilowats of energy are eesly caculaied with a
certain levd of accuracy.

For nuclear power and the entire nuclear industry to compete successfully with
other energy sources, nuclear utilities must have clear economic palicies, and the
uranium producing industry must be optimaly streamlined. For this purpose, it is
necessary to ensure that the forecasts are reliable and the production cost of
uranium is properly understood.
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The exiding pricing sysem in the nucdear fud market is quite primitive and does
not currently reflect the true production cost. In fact, the industry has no clear
price indicator, which would dlow producers to make quick and effective
decisons.

There are many factors which interfere with the determination of the market price
of uranium: it is a specific product with its trade redrictions. Inventories are sold
a prices not reated to the actud production codt; the quantities are relatively
small; and trade is often sporadic.

As discussed in a paper a a WNA meeting in Toronto last year (Analysis of raw
materials base and uranium production for the decade, M. Dzhakishev, WNA,
2001), a shortage of uranium is expected in the near future, and, as inventories run
out, the market price will grow aong with production cods.

The spot market meets only a minor pat of the world nuclear reactors
requirements. Figure 1 displays the ratio of annua spot quantities to world
demand.

Exiging prices are evolving in the redricted market place of the spot market,
which exigs on its own and agpat from the nuclear industry. Current long-term
price indicators smply correlate to spot prices. Let us look at the future of our
industry and ask: to what extent does present pricing reflect nuclear energy
processes?

Published spot prices are nothing but a snapshot of the market conditions at their
publication date. However, these prices do not illustrate the entire market but only
agamdl part of it — agpproximately one-tenth, (Figure 1).

Figure 1. World's reactors requirements and spot market sales volumes (WNA and
Ux Consulting data)
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Because they are published, the spot price indicators are well known far beyond
the uranium industry as the ‘face’ of the indudstry. Characterigics of uranium price
indicators are described in detal in D. Garrow’s Uranium Price Formation and
the Nukem article Price Formation: Future Imperfect. [4,5]
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All published spot price indicators are very close to each other in vaue. Figure 2
demondtrates that the Ux and TradeTech prices are very amilar. This is not due to
particular features in spot price determination by ether company — the important
point iswhat they reflect.

Figure 2. TradeTech, UxC and Nukem spot prices, 1996-2002
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These price indicators are derived from opinion polls. Ux, TradeTech and Nukem
ask market participants about current and most probable expected prices. The
procedures are described in detal in M Knagpik's Spot Uranium Pricing
Indicators. [3]

In the year 2001, Western European consumers purchased only 4% of uranium in
the spot market. Thus, it looks as if we are dl extremdy interested in information
concerning the price a which these 4% were s0ld, while the price of the
remaining 96% is not that important for us.

We will not discuss here other published price indicators, such as those of Nuclear
Fud or UPIS. They have been discussed many timesin Nukem and Ux reports.

Let us congder the spot prices diagram (Figure 2). Who can tdl that this is the
price for rav maeids, the rdiability of ddiveries of which is of primay
importance?

What bank will fund investments for production of goods with such an uncertain
profitability?

How, looking at this figure, could we believe that nucler power plants would
provide the most rdiable energy supply? We suggest that this diagram is not
shown to anyone anymore. Let it be our secret.

But while it is gill before you, let us draw your atention once again to the factors
that determine the spot market prices.

Spot volumes take about 10%. Any dight variation of demand and supply has
aggnificant effect on price.
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Pricing in the Uranium Market

Manned uranium deliveries ae made by producers under long-term contracts.
Sdlers and buyers could show up in the spot market under the influence of
random factors, such as planning mistakes, need in current liquidity support,
avallability of excessve inventories as a result of inventories, formation policy
change, etc. The prices of spot market participants are orientated only on the
current dtuation and not dictated by needs for the provison of normd
production processes.

Flexibility in volumes in contracts leads to swinging spot prices. If a price in
the spot market goes up, the utilities try to buy the maximum of uranium in
accordance with given flexibility, so uranium supply reduces and the price
goes higher. If the price goes down, the utilities buy less uranium, releasng
surpluses, which beat down the price in the spot market even more.

We will not go into details of economic theory, but we dl know that the price is
the mog important instrument providing badanced devdopment of indudtry in
accordance with actua public needs in these goods. If the spot price is subject to
the random factors and does not reflect the price of bulk uranium being sold, if it
has a destabilizing mechaniam in it, how can it provide baanced deveopment?
The more the spot price confuses us and the less production is oriented on
consumption, the more we dl lose money, thus, losng the competitive ability of
the entire atomic energy industry.

We dl remember very wel the dradic increase in prices in 1995-1996. The
indudtry’s inertia was quite surprisng: the price continued to rise from US$7.20
(US$7.20-9.60) per pound in January 1995 to (US$15.50-16.60) US$16.00 in
May 1996. But what had redly happened? NUEXCO's bankruptcy neither
demolished producers capacity nor increased reactors requirements. All the
market fundamentals remained the same asin 1994.

As F. Bamford noted in his aticle Achieving Order in a Chaotic Uranium
Industry [2]: 'Few markets in the world could survive in an orderly fashion this
fast successon of extreme boom in demand followed by extreme dump’. Note,
however, that this was 1985. The market was better organized compared to the
1990s, when the nuclear industry faced large inventories from new ex-Soviet
suppliers entering the market. Sdles of the state-owned inventories created greater
uncertainty in the market than had existed in 1985. However, the market has
adways been chaotic and ungtable. The reason for such instability is the pricing
systemitself.

Someone in his turn may ask : 'If you dont like the spot price so much, what can
you provide ingead? The answer is quite smple We suggest dl the uranium
market information agencies publish price indicators of basic volumes of product
s0ld, namely long-term contract prices, long with the spot price.

Some problems may arise in the cdculaion of such indicators. The first one lies
in the secret nature of information on long-term contracts. It is true that during the
process of long-term contracts concluson, companies cary on dow, and
therefore, confidentid negotiations. It does not mean tha long-term contracts
confidentidity is of such importance for the uranium market paticipants We
suggest to al members of the World Nuclear Association that, in order to hep

4 WNA Annua Symposium 2002



Dzhakishev

experts in search of information, they sign a convention on publishing basic
information on dl the concluded long-term contracts. If we, for whatever reason,
cahnot edtablish a uranium exchange, let us use some of the advantages of
exchange trade, namedy openness of the basic information, for dl market
participants. This would be a condderable effort in joining up our corporae
interests,

The second problem is that the long-term contracts include more complex terms
and conditions which make it difficult to reduce them to one indicator. We think
that this is better, even if the experts make mistakes in the reduction method, than
keep secret basic information regarding uranium market prices.

Statements in the mass media relating to the industry, concerns or expectations of
market participants — dl these result in spot price fluctuations. And it is not
dways clear what drives buyers and sdlers opinions. But we can certanly tell
that the spot prices:

have nothing to do with the production cods a the contracting time, nor those
a the ddlivery date;

bear no reation to prices actudly used for present sdes of mgor quantities of
uranium;

give no idea about production progpects, or current and future capacity to meet
nuclear energy needs.

In any case, the published spot prices are indicators of the condition of the
uranium market for market participants and for the whole nuclear community. A
oot price is usudly a reference point when concluding spot and long-term
contracts, and it influences investors and financid companies who ded with
uranium-related companies. We recdl that the largest producers shares went up
during the increase in prices in 1995-1996. Investment flew into the industry not
because they would pay back after the inventories completely ran out, but due to
ghort-term increases in prices.  This means that the spot market controls the
uranium industry. This paradoxicd fact tedifies that the cause-and-effect ration
in the indudtry hes faled. Mr. Dudin Garow, Presdent of ZB Marketing, in his
Uranium Price Formation and Reporting negtly pointed out that the ‘tall of the
spot market, actualy thetip of thetall, wags ‘the uranium industry dog'.

Everyone who has ever spoken usng a microphone knows that if a sound source
is too close to speskers, the signal will digtort (even a weak sgnd, for example,
the speaker’s own breath, may be transformed into a horrible squed), and when
exposed to multiple amplification, a fant input dgnd creestes great digortion. As
a result, we hear a sound which has nothing in common with the input sgnd. In
physcs this effect is caled ‘a pogtive feedback’, which is a symptom of a
sysgem's indability. Its danger is in its sdf-exciting nature, and its spontaneous
occurrence may lead to unpredictable consequences, including a system criss.

The spot market is a system supposed to trandform signals of nuclear energy and
uranium producing industry into objective price indicators avalable to dl market
participants. For the indudry’s dahility, it is vitd that Sgnds are not distorted,
but remain adequate to development trends. We need protection from an
unintentiona goontaneous Sgndl.
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But why, being aware of its dedtructive nature, are we dill basing dl the reports
on the uranium market gStuation with on spot prices? It is because we are
following the modd proposed by other markets and by people far from the
uranium indugtry.

Indeed, the spot price is defined as a price a which a 'sgnificant’ amount of goods
could be bought 'a once. For many goods this definition provides a relicble
enough indicator of market opportunities, since great volumes of these goods are
bought under spot contracts. Drawing on other markets experience, the financia
community and the public consider oot price as the most topica indicator.

But the main participants of the uranium market do not need uranium ‘at once.
They amply do not purchase Sgnificant amounts in the spot market. Long-term
contract volumes amount to more than 1000 tonnes and in the spot market those
seldom exceed 200 tonnes. So, how can we tak about sgnificant amounts in the
oot maket? This definition of the man uranium market price indicator Smply
makes no sense. We understand it and we often ae cunning during the

negotiations by appeding to the spot prices.

At the same time, it is the indicator, if not sensdess but narrowly limited, on
which the community's idea of the market condition is based. As Mr. D. Garrow
sd in his report: 'Like it or not, the financid community including investment
bankers, shareholders (private and inditutiond) as wel as the public a large,
congder the uranium spot market price as a barometer to gauge the industry’s
financid hedth and prospects. So, by copying pricing of other markets, we
midead our shareholders and financiers. It could be judtifigble if we used it to
achieve our gods. But we are just biting the hand that feeds us.

Sengble price indicators for uranium sold in the world market can be derived
from the datigtics of governmental agencies such as EURATOM, US Department
of Energy, Audrdian Statigics of Minerds (ABARE), and Naturd Resources of
Canada

Figure 3. Canadian and Audtrdian producers uranium export prices (NRCan and
ABARE data)

35.00

‘P—N_q\ Australia
30.00

25.00 J.....

20.00

15.00

10.00

US$/Ib. U308

5.00

0.00

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

These agencies use the export and import documents of their countries and data
collected from direct polls of related companies. Their publications provide red
prices gpplicable to quantities sold. However, ther weighted average prices for
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the previous year provide a higorica flashback, which is irrdevant to current
market parameters. No one uses these weighted average prices as an argument in
negotiating a contract. Lack of a red exchange to trade mgor quantities makes it
impossible to say clearly how much uranium costs today.

NYNCO's attempt to introduce an Electronic Exchange is dso very interesting.
Although it might be a prototype of the future system for uranium trade, it
currently works with too amdl quantities to influence the industry. Beddes, it is
unable to influence the pricing, since the exchange does not publish transactions
records.

The present pricing mechanism is a sngpshot of the current market Stuation. It
shows no relation to production cost and offers no prognosis for the development
of the indugtry. If such pricing continues, the outcome will be a dradtic rise in
uranium prices, snce it makes it impossble for producers to provide nuclear
utilities with sufficient nudeer fud.

Spot price is not a maket price a dl: it is goeculative. Speculative sdes may
shoot up or prices drop as a result of absolutely private egotistical undertakings,
which might damage the entire industry. Therefore, a a time of generdly
expected shortages of uranium we must find a way of determining a red market
price for uranium, i.e the price actudly being pad for mgor quantities of
uranium. The entire uranium maket is a complex mechanisn where spot and
long- and medium-term contracts are mixed together within a wide range of
prices. All in dl, it is an integrated sysem of severd dements. Long-term fixed
price deliveries are dso directly related to the current market because mines
would not be operating without a contract. And the quantity of fresh uranium
available today would have been much smdler.

We bdieve that the industry is in need of a new indicator, which will reflect the
red price of uranium sold a present. We encourage the companies which publish
uranium prices to undertake the crestion of such a new price indicator. It should
be neither spot nor term price, let us cdl it ‘uranium red price indicator’. In order
for this indicator to be an actud reference point for producers, consumers and
investorsit should:

1. reflect sdling prices for the reported period for the man proportion of
uranium mined in the world;

2. be published regularly for the benefit of market participants;

3. be reated to certain standard delivery terms. it would perhaps be worth
creting a mahematica tool which would adapt different delivery price
information inputs and generate an adjusted price.

The above conditions are prerequisites for a new price indicator to provide the
industry with proper order. It would aso enable nucdear utilities to edtimate
redigicaly ther future expenses for fud, and producers to utilise their resources
rationdly.

We will then see the following three quditative characteristics of the market
gtugion:
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Spot Price is a price for quick sales, where a sdller offers a discount in order to
market his product as soon as possble. Just as a person urged to sdl his
gpatment will not get the red price for it, so it is with the spot market when
uranium inventories and the extra quantities accumulated by sdlers as a result
of buyers acting flexibly enter the market.

Long Term Price is a future price for uranium, based on production cost
projections.

Red Price is the actud vaue of uranium presently sold. It will help to locate a
contract price for uncommitted uranium planned for production currently and

for the following year. The Red Price will dso enable nuclear utilities to
determine more accurately their economic drategy.

Returning again to the andogy of a mdfunction in an acoudic system, we believe
that what we propose will bresk the ‘postive feedback’ and filter out the noise.
Then we will be able to hear dear sgnds pricing mechaniams will be reflecting
current developments in the nuclear energy and the uranium producing industries.
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