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To the Austral ian Uranium Producers Group: 
Energy Resources of Australia 
Western Mining Corporation 
CRA - Canning Resources 
Cogema Australia 

I have pleasure in forwarding to you the study you commissioned Access 
Economics and the Centre for International Economics to prepare on 
the implications of Australia's three mine policy. You requested tha t 
we examine the potential of an expanded Australian uranium mining 
industry to contribute to the Australian economy. 

Austral ia currently has around 30% of the western world's lower cost 
uranium resources, but because Australia has prevented development 
of new uranium mines it only produces around 10% of western output. 
Australia 's policy of preventing development of new mines needs to be 
reviewed as the international uranium market is widely expected to 
undergo fundamental change in the near future. 

Current western output is half western demand and as commercial 
stocks are run down, uranium prices will need to rise to encourage 
new output. Using confidential data provided by the industry we 
estimate tha t if new Australian mines were allowed, Austral ian output 
from known deposits could rise to nearly twice the level that would be 
possible if the three mine policy were continued. Austral ian output 
could rise to 30% of western output by 2004. Australia risks losing out 
to low cost Canadian producers if Australian firms are not in a position 
to increase output rapidly as the uranium market t ightens. Canada 
has already moved to allow expansions and new projects so it is in a 
position to respond quickly as the uranium market tightens. 

An open mine policy could see uranium exports rise by five times to $1 
billion in current prices by 2004. Uranium exports would rise more 
rapidly in percentage terms over the rest of the nineties than wine 
exports, which the wine industry hopes will reach $1 billion in current 
prices by the end of the decade. 



The Centre for Internat ional Economics which was responsible for 
Chapter 7 estimates tha t the present value of the future increases in 
Austral ian real consumption from an open mine uranium policy would 
be $1.2 billion in 1994 dollars if uranium production is projected to 
2010, assuming 3% growth and a 5% discount rate . As the uranium 
mines could continue in production pas t 2010 this calculation is 
conservative. There would be substantial benefits to regional economies 
in Western Aus t r a l i a and the Nor the rn Terr i tory and t h e local 
aboriginal communities. 

The three mine policy requires urgent review if Australia is not to forego 
these benefits. 

We believe our analysis is conservative in its assumptions. We assume 
relatively low spot uranium prices, and little difference between spot 
and contract prices in es t imat ing Aust ra l ian export un i t values . 
Moreover, in projecting Australian output in the open mine case we 
have not assumed any new low cost discoveries are developed and in 
calculating the present value of benefits we only project production 
out to 2010. 

Yours sincerely, 

Dr Edward Shann 
Direc tor 
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Conversions, Definitions & Abbreviations 

$ U S l p e r l b U 3 0 8 

1 short ton U3O8 

u3o8 

U 

Ux 

HEU and LEU 

Matching sales 

Tails assay 

Overfeeding 

= $US 2.6 per kg U 

= 0.769 tonnes U 

Tri uranium octoxide 

Uranium 

Uranium Exchange Company 

Highly Enriched Uranium (HEU) which is used in 
nuclear weapons, propulsion reactors and for 
fuelling test reactors and can be diluted to Low 
Enriched Uranium (LEU) for use in commercial 
reactors. Weapons grade HEU contains 90% or 
more U235 and reactor grade LEU contains 2.8% to 
4.4% U235 depending on the reactor design. 

There was an agreement in late 1993 between US 
Department of Commerce and Russia that for 
every tonne of Russian uranium imported for sale 
in the US there must be a tonne of additional US 
uranium produced for that sale. The price of the 
US component of the matched sale must be equal 
to or greater than the final price to the end-user. 
No matched sales have occurred at the date of 
preparation of this report and a legal challenge has 
been issued. 

The percentage of U235 left in the depleted product 
remaining after enrichment of natural grade 
uranium to LEU. 

The enrichment of natural uranium is a cascade 
process made of many passes. The overall recovery 
decreases exponentially with each pass. Each pass 
requires a similar amount of energy. The cost of 
the enrichment process can be reduced by limiting 
the number of passes which increases the tailing 
assay. Consequently to produce the same amount 
of finished LEU, more natural uranium is 
required. This is called overfeeding. 
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EXECUTIVE SUMMARY 

Chapter 1: Introduction 

• Australia has around 30% of the western world's lower cost 
u r a n i u m r e s o u r c e s , but b e c a u s e Austra l ia has p r e v e n t e d 
deve lopment of n e w uranium m i n e s it only produces around 
10% of western output. 

• As a result Canada has increased its share of the western world's 
uranium output from 20% in the seventies to 40% at present, compared 
with its share of only 18% of lower cost western uranium resources. 

• Australia's policy of preventing development of n e w mines 
n e e d s to be rev iewed as the international uranium market i s 
wide ly expected to undergo fundamental changes in the near 
future. Following an extended period of weak prices and falling 
output, commercial inventories are being run down. Western output is 
less than half current western demand and prices will need to rise to 
stimulate additional new output as the market tightens. 

• Increased non-western supplies will fill some of the shortfall, as 
western commercial inventories decline, but prices will have to rise as 
required by the cost structure of the needed new mines. For Australia 
the key issue is whether additional low cost Australian mines will be 
allowed to supply a substantial proportion of the needed increase in 
world output. 

Chapter 2: The Current Uranium Market 

• The extent of excess western inventories and potential non-
western supply are key determinants of when spot uranium prices will 
recover, as they are currently meeting the short-fall between western 
output and demand for uranium. 

• Estimates of excess western inventories vary, but drawing on 
available sources, excess western inventories above pipeline and 
precautionary holdings could total around 82,000 tU (under 2 years 
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consumption). However, some of this excess inventory will not be 
available to the market if shortages develop and once the market does 
tighten utilities may want to hold higher precautionary inventories 
themselves because surplus inventories will not be readily available for 
purchase on the market. Fluctuations in desired inventory holdings 
could thus cause considerable price volatility. 

Chapter 3: Projections of Demand and Supply 

• Western demand has been projected using Uranium Insti tute 
forecasts which suggest only modest growth is likely over the next 15 
years. Demand could vary due to premature reactor closures, variations 
in capacity utilisation, the efficiency of reactors, or the amount of 
recycling of plutonium. The demand forecasts are relatively insensitive 
to the price of uranium which is only a minor part of reactor costs. The 
timing of the tightening in the uranium market is unlikely to be greatly 
influenced by variations in demand. Supply side factors are the most 
important in determining when the market t ightens and there are 
uncertainties about a number of supply side variables. 

• Our supply forecasts in the base case in which Australia continues 
with a three mine policy draw on Uranium Exchange Company (Ux) 
estimates of western output a*- $US 15 per lb U3O8 prices in the mid-
nineties, plus data on likely Australian output from existing mines if 
the three mines policy is continued. If Austral ia cont inues w i th a 
three m i n e policy, Canada supplies 40% of wes tern output and 
Australia under 20% in 2004. New Canadian output is required as 
the uranium marke t t ightens over the nineties, along with some 
increase in output from higher cost US mines. 

• In the o p e n m i n e case w e a s s u m e Austra l ia a l l o w s 
deve lopment of n e w mines and several Austral ian low cost 
mines are developed. Australian output r ises to 30% of Western 
output, similar to Canadian output, b y the end of the period. As 
a result Australian output approximates Australia's share in western 
low cost uranium resources and is nearly double the amount possible 
under the three mine policy by 2004. 

• To make way for low cost Australian output, output from higher 
cost US mines and supply from non-western sources is reduced. Low 
cost Canadian and higher cost African and European producers are 
assumed to remain in production. 
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• There is considerable uncertainty about the likely volume of 
supply from non-western sources. The level of CIS inventories, the cost 
structure of CIS mines and the method of disposal of Russian HEU 
stocks are all matters of debate. We have assumed a level of non-
western supplies in both the three mine policy base case and 
the open mine case that are comparable with those of several 
other forecasters. 

Chapter 4: Price Projections 

• Spot uranium prices in the three mine policy base case rise 
in real terms to $US 15 per lb U3O8 by the end of the decade and 
peak at $US 17.50 per lb U3O8. In the open mine policy case 
spot prices are around 10% lower late in the period as new 
output from Australia's low cost mines pulls down the increase 
in price necessary to induce the required higher western 
uranium output. 

• Our price projections are conservative compared with 
those of other sources. 

• Australian export prices rise by proportionately less than world 
spot uranium prices, as we assume that rising spot prices reduce the 
differential with long term contract prices, which are currently 
generally well above spot prices. 

Chapter 5: Australian Output 

• Only Olympic Dam and Ranger are allowed to produce uranium 
under the three mine policy. 

• Other potential uranium mines if the three mine policy were 
relaxed include North Ranger 2, Yeelirrie, Kintyre and Koongarra. 
Other known Australian deposits are higher cost (and in most cases 
small). 

• Using confidential data supplied by the companies 
involved on potential costs, we estimate that Australian output 
could almost double by 2004 if the three mine policy were 
abolished. Details are provided of the capital expenditure needed to 
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increase Australian output under both a three mine policy and an open 
mine policy. 

• The technical lead time in bringing the new mines into production 
is generally 12 to 18 months. Where Government, environmental and 
other approvals are required the lead time would be longer. This 
underlines the importance of relaxing the three mine policy well in 
advance of the eventual pick up in world demand and prices. If 
Australian mines are not in a position to move quickly to sign 
contracts with customers and start production, increasing 
demand will be met by the potential new Canadian mines which 
could lock buyers into long-term contracts to tie up the market. 

• By 2004 under an open mine policy the value of Australian 
uranium exports at $750 million in 1994 prices could exceed the 
current value of exports of wine, diamonds, built-up motor cars, 
barley, or cotton. The value of exports of these other goods may 
rise over time, but the comparison illustrates that uranium 
could become a medium sized export earning sector. 

• Under an open uranium mine policy, uranium exports could rise 
faster in percentage terms over the rest of the nineties than wine 
exports need to do to reach the industry target of $1 billion worth of 
wine exports by the end of the decade. Uranium exports in current 
dollars could reach $1 billion by 2004, five times the current level in 
only a decade. 

• There would also be a substantial impact on regional economies in 
Western Australia and the Northern Territory. The value of 
Northern Territory uranium exports in 2004 would be over $450 
million in 1994 prices, equal to more than 10% of the current 
total output of the Northern Territory. An open mine policy would 
thus provide a boost to the general Northern Territory economy and 
benefits for local aboriginal communities in particular. 

Chapter 6: Risks and Uncertainties 

• We have not produced a wide range of scenarios despite the 
obvious uncertainties about the extent of excess commercial inventories, 
potential non-western supply and the cost structure of potential new 
mines. Instead the projections prepared are conservative compared 
with those of other forecasters. 
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• Inventory behaviour could lead t o much more volatile price 
behaviour t han we have assumed. The t iming of the increase in 
uranium, spot prices could also vary, but such uncertainties are best left 
to the judgement of the commercial firms that bear the risks and gain 
the rewards. They do not justify Government restriction of Australian 
uranium output. Australia r isks los ing out to low cost Canadian 
producers if Austral ian firms are not in a posit ion to increase 
output rapidly as the market t ightens a s a resul t of the three 
mine policy. 

Chapter 7: Impact on the Australian Economy 

• Based on these projections by Access Economics of Australian 
uranium output, the capital costs of increased uranium output and 
uranium prices, the Centre for International Economics has used the 
well known ORANI model to analyse the impact on the Australian 
economy. This version of ORANI uses the latest (1989-90) input-output 
data and distinguishes the uranium sector from the rest of the mining 
sector. 

• Total Australian output (GDP) is projected to rise by $350 million 
in 1994 dollars under an open mine policy by 2004. The model has been 
run assuming employment is little changed and tha t the benefits to 
Australia accrue in higher real consumption expenditure, which rises by 
$175 million in 1994 dollars by 2004. These results are not very 
sensitive to the uranium prices assumed. 

• The net benefits to Australia from an open mine policy can be 
calculated by estimating the present value of the future increases in 
real consumption that will be foregone by continuation of the three mine 
policy. Using a growth rate of 3% and a discount rate of 5% the present 
value of future increases in real consumption of an open mine policy 
would be $1.2 billion if production is projected to 2010. Depending on 
the growth rate and discount rate u s e d the ga ins are in the 
range $890 mill ion to $1.66 bill ion projecting production to 2010. 
Australia wil l unnecessari ly forego these benefits if the current 
three mine uranium policy continues. 
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Chapter 8: Conclusions 

• While different views are possible on the exact timing, the 
international uranium market will tighten over the next few years as 
excess western inventories are run down. Australia has a number of 
low cost uranium deposits that could be developed if the three mine 
policy were removed. 

• Policy needs to be changed rapidly given the lead times in 
bringing mines into production, or low cost Canadian mines will fill the 
window of opportunity available. Given the positive support of the 
Canadian Federal Government, Canada has already moved to allow 
expansions and new projects so it is in a position to respond quickly as 
the uranium market tightens. 

• Australia could almost double uranium exports by 2004 if the 
three mine policy is removed, compared with the situation if only 
Olympic Dam and Ranger are able to expand output. 

• There would be substantial benefits for regional economies and 
significant benefits for the Australian economy as a whole from an open 
mine policy. 

• The three mine policy requires urgent review. 

6 
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Chapter 1 

INTRODUCTION 

The purpose of this study is to review the prospective market over the 
next decade for new Australian uranium production and to quantify the 
potential economic benefits of relaxing current restrictions that prevent 
development of new Australian mines. We have not reviewed in this 
study the desirability of nuclear power, or the environmental and 
safeguard issues involved in production and use of uranium. These 
issues lie outside the scope of the study. 

Australia has around 30% of the western world's lower cost uranium 
resources (ie. below $US 30 per lb)1, yet produces only around 10% of 
western output. The Labor Government on coming to office in 1983 
allowed continuation of the mining and export of uranium from Ranger 
and Nabarlek but, with the exception of Olympic Dam, has not allowed 
the development of any new mines.2 Nabarlek has now exhausted its 
original ore body and so there is effectively a "two mine" policy because 
only the named mines are allowed to export. Until 1989 there was also 
a floor price for Australian uranium sales which severely constrained 
the ability of Australian producers to write new contracts at negotiated 
prices and thus limited Australia's market share. 

The effect of these restrictions has been a rapid growth in the share in 
western output of the other major low cost producers, especially in 
Canada, where Government policy at both the Provincial and Federal 
levels and public opinion have generally been supportive of uranium 
mining. Canada's share of western uranium output has risen from 
under 20% in the seventies to 40% at present, compared with its share 

1 OECD (1993) p 24, provides resource estimates at January 1993, although BRS 
(1994) suggests higher Australian resources at December 1993, which would produce an 
Australian share of 39% of western world low cost resources adjusted for milling or 
mining losses if resources elsewhere were unchanged. The definition of resources used 
is the category reasonably assured resources which have a high assurance of existence 
and it excludes inferred, expected and speculative resources. 
2 The ALP 1991 Platform, Resolutions and Rules, p 196, "Allow the export of 
uranium from only Nabarlek, Ranger and Roxby Downs mines under the most stringent 
nuclear non-proliferation conditions"... and ... "Prevent the development of any mines, 
other than Nabarlek, Ranger and Roxby Downs". 
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in the western world's lower cost uranium resources of 18% as shown in 
Graphs 1.1 and 1.2. 

Graph 1.1: Share In Western World Output 

per cent Source: ABARE and Ux 

A u s t r a l i a ^ * „ 

1 1 1 ) 1 1 1 1 1 ) 1 '—r—1 0 > H — I I I I 
1970 1973 1976 1979 1982 1985 1988 1991 

Graph 1.2: Shares in Uranium Reserves 

(at SUS30/lb in January 1993) 
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The world uranium market is undergoing a period of fundamental 
change which makes desirable a review of Australia's current policy of 
restricting uranium production and exports. Following an extended 
period of weak prices and falling western output, the uranium market is 
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widely expected to turn in the mid-nineties with prices having to rise to 
encourage new production. The exact timing of that change in the mid-
nineties is uncertain. 
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Graph 1.3: Uranium Spot Prices 

Source: ABARE 
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Graph 1.3 shows the fluctuations in spot prices of uranium in $US per 
lb U3O8, with the oil price shocks of the seventies causing a sharp run
up, followed by a collapse over the eighties. Long term contract prices 
for uranium have been less volatile and have cushioned the impact on 
the returns of many producers of the collapse in spot prices. In fact, 
higher cost producers have only continued to operate because of higher 
contract prices. These producers may be linked to buyers, or buyers 
may be prepared to pay a premium to diversify and guarantee supply 
even when contracts have higher prices than available spot supplies, 
and some contracts may date from periods when spot prices were 
higher. The cost of fuel is only a small part (generally less than 5%3) of 
the generating cost of nuclear power. 

Graph 1.4 shows the sharp increase in uranium output in the seventies 
and the continued over-production which resulted in a build up in 
inventories until the late eighties. As a result of the collapse in 
uranium prices, western production has also collapsed in recent years 
as many high cost mines closed. Western output is now running at less 
than half western demand and at half the peak of production in the 
early eighties. Given many mines are only economic due to higher 

Jones (1993), p 14. 
9 



Access Economics 

contract prices it is clear that once inventories have been depleted 
prices will need to rise eventually to encourage higher output. 

The uranium market is thus on the threshold of radical change. Rising 
western demand for uranium was met by increased output in the 
seventies. High prices and overoptimism about likely demand growth 
due to the oil price shock then saw a sustained period of gross 
overproduction and falling prices in the eighties. As a result a huge 
commercial inventory overhang developed, mainly in the hands of 
utilities who committed themselves to take contracted volumes they did 
not require immediately. 

tonnes U 
Graph 1.4: Total Western World Demand and Supply 

Source: ABARE; Uranium Institute 
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Low uranium prices in recent years have reduced output sufficiently so 
that this commercial inventory overhang is being rapidly reduced. 
However, producer hopes of an early price recovery have been 
dampened by the unexpected end of the Cold War, allowing the release 
of CIS uranium output onto western markets. In addition, highly 
enriched uranium (HEU) owned by Russia is now becoming available 
for commercial use as a result of weapons dismantling and de-
enrichment. 

The limitations on Australian exports in the eighties therefore coincided 
with a period of falling world output and prices. Even so, Australia's 
producers both current and potential are very low cost by world 
standards and could have increased Australia's market share (as 
Canada was able to do) even in this hostile market environment. 

10 
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The market environment over the next decade is likely to be more 
favourable for new producers and, given the freedom to do so, will allow 
Australia to expand production and market share substantially while 
prices are rising. However, a relaxation of the three mine policy will be 
necessary if that is to occur. 

At present the gap between current output and western demand is 
being met by running down existing excess commercial inventories and 
by the relatively recent arrival of non-western supplies. Russian sales 
of HEU will also help to fill the shortfall between demand and new 
output in the future. While est imates differ on timing, excess 
commercial inventories will disappear dur in j the nineties, so that the 
current supply shortfall will need to be met by increased reliance on 
non-western sources and by a rise in western output. 

Western Governments are unlikely to want to be too dependent on non-
western supplies, given the importance of reliability of supply for 
reactors. This has been illustrated by the Euratom supply agency 
restricting European Union utilities purchases of uranium from the 
CIS to no more than 20% of reactor requirement imports and the 
restrictions placed by the United States Department of Commerce on 
cut price CIS imports. In addition, there are both political and technical 
limitations on the rate at which HEU will be diluted to reactor grade 
material and the US/Russian agreement has yet to be finalised. In any 
case special processing plants are required and the process takes time. 
CIS production of new uranium is also falling as the market economy is 
implemented and the costs of inputs rise. While substantial flows of 
CIS material will occur, it is unlikely that the gap between current 
demand and western output will be met fully by increased CIS supplies 
substituting for the rundown in western commercial inventories once 
those commercial inventories have been depleted. 

Prices will need to rise to make it economic to expand western output 
and the extent of the price rise required will be determined by the costs 
of potential new mines. Because the potential Australian mines are 
generally, on the confidential information provided for this study, a t the 
bottom of the world cost curve they are well placed to supply a 
substantial proportion of the required increase in western world output 
whenever that occurs. 

The exact timing of the required increase in western output cannot be 
predicted with certainty. It will be determined by the exact amount of 
excess commercial inventories currently held and by the amount of 
supply available from non-western and western Government sources. 
Information shortcomings and political factors make it impossible to 

V. 11 
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quantify all these variables with certainty. There are therefore 
different estimates of the likely timing of the needed rise in world 
uranium prices and the amount of the price rise needed to make 
sufficient additional western output viable. However, the general 
expectation of official, independent and industry forecasters is that a 
substantial increase in uranium prices and western output will be 
required in the mid-nineties. 

For Australia, and for its customers, the key issue is whether 
Australian producers will be allowed to supply a substantial portion of 
the needed increase in western output, whenever that takes place. 
Continuation of the three mine policy would restrict increases in 
Australian uranium output to limited expansions of the Ranger project 
and the Olympic Dam project. Relaxation of the three mine policy could 
allow a number of new uranium mines to be developed with substantial 
benefits for the Australian economy. 

This study analyses the outlook for the world uranium industry and 
includes projections of uranium demand, supply and prices over the 
next decade and a comparison with other forecasts. The potential 
increases in Australian output are quantified, under both continuation 
of the three mine policy and an open mine policy, as well as the 
potential impact on the world uranium market. 

"We considered using the Australian Bureau of Agricultural Resource 
Economics (ABARE) model of the world uranium market in undertaking 
these projections. We have not done so because the ABARE uranium 
model has been estimated from data that includes the decade when 
world prices were largely determined by the amount of excess 
commercial inventories overhanging the market. It is not well suited to 
handling analysis of a market that will increasingly be determined by 
non-western supply (which is exogenous to the model) and by the cost 
structure of the new mines that will need to be induced into production 
to fill the gap between current western supply and future demand. 
Instead we have developed price scenarios based on an analysis of the 
cost s t ructure of the potential new mines required to meet the 
estimated gap between supply and demand. We have compared our 
projections with a number of publicly available forecasts of uranium 
demand, supply and prices to confirm that our projections are at the 
conservative end of the range. 

Finally the impact on the Australian economy of relaxation of the three 
mine policy has been quantified by the Centre for Internat ional 
Economics in Chapter 7 using the well known ORANI model of the 
Australian economy. 
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Chapter 2 

THE CURRENT URANIUM MARKET 

The sharp fall in uranium spot prices has seen a collapse in uranium 
output in recent years, so that current western output is under 50% of 
current western demand. The balance is met from a rundown of 
western commercial and official inventories and supply from non-
western output and stocks. The extent of excess western stocks and 
potential non-western supply are therefore key determinants of when 
uranium spot prices will recover. 

Estimates of the current level of western stocks vary greatly. Table 2.1 
shows the differing estimates for end 1992 made by several industry 
forecasters. There is reasonable agreement on the level of utility 
inventories which in Table 2.1 exclude pipeline material being 
fabricated into fuel rods for reactors. The balance of inventories are 
held by producers (15,000 tU), western Governments (23,000 tU) and 
traders (5,000 tU), using Uranium Institute estimates. 

Table 2.1: Western Inventory Estimates* (end 1992, tonnes U) 

Uranium Institute 
Nuclear Assurance Corporation 
Nukem 
Ux 
Average 

Utilities 

131,000 
142,000 
122,000 

115,000-135,000 
130,000 

Total 

174,000 
192,000 
166,000 

135,000-163,000 
170,000 

* Uranium Institute (1994), p 78, Leamon (1993) and Ux (1993). 

Producers and traders currently hold inventories of around 20,000 tU to 
smooth out peaks in demand, for contingency supplies and to meet 
orders. For example, transportation time from Australia to converters 
is three months. 

Total available non-producer western inventories are therefore assumed 
to have been about 145,000 tU at end 1992, around 3 times current 
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western demand. What proportion of this inventory can be considered 
to be excess and potentially available to meet demand is uncertain. 
Utilities will desire to hold a considerable amount of pipeline inventory 
while uranium is being fabricated into fuel rods for use in reactors. 
This pipeline inventory is generally assumed to be equal to one year's 
forward reactor requirements. In addition, utilities will hold strategic 
inventories to ensure that disruption of supplies does not affect reactor 
operations before new supplies can be found on acceptable terms. The 
inventories held beyond pipeline and strategic holdings are referred to 
as excess inventories. 

According to Leamon (1993) desired inventory levels (excluding pipeline 
material) vary greatly by region ranging from 0.4 years demand in the 
US to 2.6 years demand in Asia. In aggregate terms Leamon (1993) 
suggests utilities can be expected to hold 1.3 years of inventories to 
provide security and pipeline stocks. Including government inventories 
of around 23,000 tU this suggests current excess western inventories of 
82,000 tU, enough to meet the gap between current demand and supply 
for several years. Ux4 on the other hand suggests utilities have a 
desired inventory level of around 1.6 years demand which would imply 
a lower level of excess inventories. 

Utility inventories are unevenly dispersed with most US utilities 
holding no excess inventories, but some utilities such as the Japanese, 
which hold 40% of utility inventories, are generally unwilling to sell 
those inventories on the market. Thus some "excess" inventories will 
not be available on the market for second parties if shortages develop, 
but will be gradually worked off over time by their current holders who 
will purchase under contract less than their annual requirements. 
Even among the Japanese utilities, some utilities have sufficient 
inventories for a decade, while others will need to negotiate new 
supplies from 1996-97.5 

The desired level of inventory holdings is also likely to vary according to 
the amount of excess inventories available. It is not a given. With 
surplus supplies readily available on the spot market or via loans from 
other inventory holders, some utilities will be prepared to run down the 
amount of inventory cover that they hold. They will know supplies are 
readily available if needed so that reactor operations can continue 
uninterrupted. This appears to be particularly the case with US 
utilities. 

Ux(1993),p2-1. 
Knight (1994), p 307. 
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However, once excess supplies are run down, utilities are likely to raise 
their desired inventory holdings. Thus as the market tightens the 
result can be a sharp jump in demand to rebuild inventories and 
pressure on prices if current supply is not elastic. Thus fluctuations in 
desired inventory holdings can cause price volatility. 

Another key determinant of when uranium spot prices will recover is 
potential non-western supply, which is discussed in more detail in the 
following Chapter. 

15 
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Chapter 3 

PROJECTIONS OF DEMAND AND SUPPLY 

Table 3.1 provides projections for uranium demand and supply in a base 
case assuming continuation of the existing Australian three mine policy 
and Table 3.2 provides projections assuming Australia has an open 
mine policy. 

INVENTORIES 

Inventories a t the s t a r t of 1993 are est imated in line with the 
information in Chapter 2, including 20,000 tU held by producers and 
traders , which are excluded from available inventories. In both 
projections the non-producer inventories to demand ratio moves to 
around 1.3 in order to remove excess inventories, on the basis of the 
discussion in Chapter 2. 

WESTERN DEMAND 

The Uranium Institute estimates6 of uranium demand have been used 
as these are a t the conservative end of the range of forecasts available,7 

but this is one area where the range of forecasts is relatively small. 
There are long lead times in constructing uranium powered reactors. At 
the end of 1992 there were 424 nuclear power p lants operating 
worldwide, with a combined capacity of about 324 GWe (net gigawatts 
electric) connected to the grid. Current projections show a slow steady 
growth in nuclear capacity to the year 2010. Capacity in 2010 is 
estimated to be about 396.5 GWe, which is about 22% above current 
capacity.8 The growth is primarily due to the completion of current 
construction projects and new construction projects in East Asia. The 
Uranium Institute has pulled down its projections of western capacity 
by 0.6% in 2010 since its previous forecasts were released in 1991, so its 
capacity forecasts have been relatively stable. 

Uranium Institute (1994). 
eg: ABARE (1992a), Ux (1993) and OECD (1993). 
Uranium Institute (1994), p 94. 
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Table 3.1: Base Case Uranium Demand and Supply Projections (000 tonnes U) 

Start Inventories 

Non-producer Inventories 

Western Demand 

Reprocessing 

Western Output 

Non-Western Output 

HEU 

Non-producer 
Invent/Demand 

1993 

165.00 

145.00 

48.40 
2.00 

21.90 

8.80 

3.00 

1994 

149.30 

129.30 

51.50 
2.60 

22.50 

6.00 

2.51 

1995 

128.90 

108.90 

51.90 
3.40 

24.90 

5.00 

3.00 

2.10 

1996 

113.30 

93.30 

51.40 
4.30 

27.60 

5.00 

4.00 

1.82 

1997 

102.80 

82.80 

52.60 

4.50 

31.60 

5.00 

4.00 

1.57 

1998 

95.30 

75.30 

52.10 

5.00 

34.30 

5.00 

4.00 

1.45 

1999 

91.50 

71.50 

52.40 

5.50 

35.70 

5.00 

9.00 

1.36 

2000 

94.30 

74.30 

56.30 

5.70 

35.90 

5.00 

9.00 

1.32 

2001 

93.60 

73.60 

57.20 

6.00 

36.20 

5.00 

9.00 

1.29 

2002 

92.60 

72.60 

56.80 

6.20 

36.80 

5.00 

9.00 

1.28 

2003 

92.80 

72.90 

56.90 

6.20 
37.00 

5.00 

9.00 

1.28 

2004 

93.10 

73.10 

58.00 

6.60 
37.50 

5.00 

9.00 

73.20 

1.26 

Table 3.2: Open Mine Case Uranium Demand and Supply Projections (000 tonnes U) 

Start Inventories 

Non-producer Inventories 

Western Demand 

Reprocessing 
Western Output 

Non-Western Output 

HEU 

Non-producer 
Invent/Demand 

1993 

165.00 

145.0C 

48.40 

2.00 

21.90 

8.80 

3.00 

1994 

149.30 

129.30 

51.50 

2.60 

22.50 

6.00 

2.51 

1995 

128.90 

108.90 

51.90 

3.40 

24.90 

5.00 

3.00 

2.10 

1996 

113.30 

93.30 

51.40 

4.30 

27.60 

5.00 

4.00 

1.82 

1997 

102.80 

82.80 

52.60 

4.50 

30.40 

5.00 

4.00 

1.57 

1998 

94.10 

74.10 

52.10 

5.00 

34.50 

5.00 

4.00 

1.42 

1999 

90.50 

70.50 

52.40 

5.50 

37.60 

4.50 

9.00 

1.35 

2000 

94.70 

74.70 

56.30 

5.70 

38.00 

4.50 

9.00 

1.33 

2001 

95.60 

75.60 

57.20 

6.00 

38.40 

4.50 

9.00 

1.32 

2002 

96.30 

76.30 

56.80 

6.20 

39.50 

4.50 

9.00 

1.34 

2003 

98.70 

78.70 

56.90 

6.20 

39.70 

4.50 

9.00 

1.38 

2004 

101.20 

81.20 

58.00 

6.60 

39.90 

4.50 

9.00 

83.20 

1.40 
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The Uranium Ins t i tu te forecasts are based on individual utility 
information. The forecast assumes plant will close as scheduled. I t is 
possible concerns about waste disposal and safety could see some plant 
closed prematurely. On the other hand the life of some reactors could 
be extended and given existing site licences, decommissioned plant 
could be replaced by new nuclear units at least in the West. 

Given reactor generat ing capacity, demand for uranium will be 
determined by capacity utilisation and the operating efficiency of plant. 
Capacity utilisation has risen in recent years, while fuel efficiency has 
improved. The amount of natural uranium required to produce the 
corresponding amount of finished uranium is directly proportional to 
the product enrichment level and the tails assays applied during 
enrichment . Tails assays are sensit ive to the relative cost of 
enrichment services and of natural uranium plus conversion. The 
Uranium Inst i tute bases its est imate of tails assays levels used to 
calculate uranium requirements on its questionnaire of utilities. 

The Uranium Insti tute has slightly raised i ts forecasts of uranium 
demand in the nineties since 1991, while its forecasts for the following 
decade are virtually unchanged. While there are always uncertainties 
in forecasting, the projections for western demand are relatively robust. 
Table 3.3 shows that the Uranium Institute projections for uranium 
demand for the whole world (not just western demand as shown in 
Tables 3.1 and 3.2) are similar to those of the OECD. 

Table 3.3: Forecasts of World Uranium Demand (000 tU) 

Uranium Institute* 
OECD" 

1995 

60.50 
60.80 

2000 

64.20 
63.30 

2005 

66.00 
68.40 

* Uranium Institute (1994), Table 7, p 36. 
'* OECD (1993), p 56. 

Reductions in uranium requirements can occur by recycling plutonium. 
We have used the Uranium Institute forecasts of reprocessing which are 
based on the responses by utilities to the Institute 's questionnaire. 
These are higher than those of Ux or some industry sources. 

The est imates of demand are relatively insensitive to the price of 
uranium and alternative fuels. Uranium fuel costs are a small part of 
the costs of operating nuclear reactors which are very capital intensive. 
18 



Access Economics 

The cost of uranium (before processing) needed to fuel a nuclear plant is 
only 10% of the cost of coal for a typical coal-fired plant.9 Capital costs 
make up 20-40% of generation costs of coal fired plant at a 5% discount 
rate, but 40-60% of a light water reactor.1 0 The economics of new 
nuclear plant are much more sensitive to the discount rate used than to 
fuel costs. Once reactors are built it is assumed demand for uranium 
fuel is insensitive to price in the small price ranges discussed in this 
report. 

Our projections do not assume rapid growth in demand and variations 
in demand seem unlikely to be a major influence on the timing of the 
tightening in the uranium market. Rather, the tightening in the 
uranium market will be determined by the supply side of the uranium 
market , where there are uncertainties about a number of important 
supply side variables. 

SUPPLY 

Ux 1 1 has published detailed projections for individual mine output over 
the next decade using different price assumptions which give a guide to 
the cost structure of Western mines. The Ux data show the price bands 
needed to induce additional supply from individual mines. 

BASE CASE 

In the Base Case we have substituted our own estimates of Australian 
output from existing mines based on information provided by the 
companies involved and used the Ux estimates for output from other 
Western mines in their $US 15 per lb U3O8 price case for the mid-
nineties, with a rise in output from the lower cost Canadian mines at 
the end of the period as demand grows. Our own price projections are 
below this case in the short term as discussed in Chapter 4. Table 3.4 
sets out the resulting output by country, with Canada supplying 40% of 
western output and Australia under 20% of western output at the end of 
the period in 2004. This case assumes that the four Canadian uranium 
mines now in operation are supplemented by three more mines 
currently on the drawing board. 

y Jones (1993), p 7. 
1 0 Moore (1994), p 16. 
1 1 Ux(1993). 
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Table 3.4: Base Case Western World Output (000 tU) 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2001 
2003 
2004 

Australia 

2.70 
3.30 
3.80 
5.30 
6.10 
6.50 
6.70 
7.00 
7.00 
7.00 
7.00 

Canada 

9.10 
9.70 
11.00 
11.50 
12.50 
13.50 
13.50 
13.50 
13.50 
14.30 
14.80 

USA 

1.50 
2.60 
3.00 
3.80 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 

Other 

9.20 
9.30 
9.80 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

Total West 

22.50 
24.90 
27.60 
31.60 
34.30 
35.70 
35.90 
36.20 
36.20 
37.00 
37.50 

• The McClean Lake project that Cogema recently acquired from 
Total is assumed to s tar t production in 1997 at 1,500 tU per annum, as 
appears likely. 

• The development of the Eagle Point underground mine to replace 
the Rabbit Lake mine keeps the Rabbit Lake mill operating, with 
production rising from 2,300 tU per annum at present to 4,600 tU per 
annum from 1997 as appears likely. 

• The rich McArthur River deposit is assumed to be developed as an 
underground mine to replace the Key Lake deposit when it is 
exhausted, with output rising from 5,400 tU per annum at present to 
7,700 tU per annum by the turn of the century. 

• The Stanleigh mine is assumed to cease operation in 1997 as 
scheduled. 

• Output from the Cluff Lake mine rises from 770 tU per annum to 
1,150 tU per annum by 1996. 

• At the end of the period Canadian output is assumed to rise 
further either through development of the Midwest deposit, or the rich 
Cigar Lake deposit. However, its cost structure may make the latter 
unlikely on the projected prices. 
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US output is from just five producers at the Uranerz and Cameco Crow 
Butte mine, the IMC and Denison's Preeport by-product output from the 
Uncle Sam and Sunshine Bridge phosphate operations, Rio Algom's 
Ambrosia Lake mine, Power Resources' Highland deposit and Malapai's 
Irigaray/Christensen and Holiday el Mesquite mines. 

These mines' costs are in the upper end of the $US 10-15 per lb range 
and output is assumed to expand slightly as prices rise later in the 
decade, except at the by-product Preeport operations. New output is 
assumed to occur from the IMC by-product mines a t New Wales and 
Plant City from 1995, with one new mine commencing after 1997. The 
Rio Algom Powder River Basin mine being one possibility. 

Output outside Canada, Australia and the USA rises slightly later in 
the decade due to increased production from Rossing in Namibia and 
by-product operations in South Africa. Production elsewhere is higher 
cost, but is assumed to continue. 

OPEN MINE POLICY 

Table 3.5 assumes relaxation of the three mine policy and expansion of 
Australian output based on confidential information supplied by current 
and potential Austral ian producers on their cost structure. The 
potential new Australian producers are a t the bottom of the cost curve 
and several new mines would be competitive at prices of well below 
$US15 per lb U308- In this projection higher cost producers in the USA 
and some non-Western supply are assumed to drop out or not to start 
production at the lower world prices which result. Using Ux data likely 
US candidates would be the conventional mines at White Mesa (which 
would not open due to the lower uranium price), Ambrosia Lake and the 
Plant City and New Wales by-product mines, all of which have 
relatively higher costs. 

Australian output rises to 30% of Western output and is similar to 
Canadian output by the end of the period in 2004. It is assumed that 
output from non-USA western producers is similar to the higher price 
scenario. Canadian producers are at the bottom end of the cost curve 
and higher cost African and European producers are assumed to remain 
in production due to continuation of higher priced contract 
arrangements as at present. 
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Table 3.5: Open Mine Case Western World Output (000 tU) 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Australia 

2.70 
3.30 
3.80 
5.80 
8.90 
11.20 
11.60 
12.00 
13.00 
13.20 
13.40 

Canada 

9.10 
9.70 
11.00 
11.50 
12.50 
13.50 
13.50 
13.50 
13.50 
13.50 
13.50 

USA 

1.50 
2.60 
3.00 
2.10 
2.10 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 

Other 

9.20 
9.30 
9.80 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 

Total West 

22.5 
24.90 
27.60 
30.40 
34.50 
37.60 
38.00 
38.40 
39.50 
39.70 
39.00 

NON-WESTERN OUTPUT 

Non-western output is slightly higher in the base case than in the open 
mine case. There is considerable uncertainty about the real cost 
structure of non-western output and until these producers are fully 
integrated into the market economy estimates of what output can be 
maintained must be speculative. 

The stated policy of the CIS countries is to export current output and 
use existing inventories to supply demand from their own reactors. 
Existing CIS inventories have been estimated by some as being as high 
as 350,000 tU, with estimates of the amount held as HEU varying from 
720 tonnes (230,000 tU) to even higher figures.12 This compares with 
annual demand of 8,000 tU to 9,000 tU and so suggests non-HEU 
inventories are adequate to cover demand for many years. While at 
date of writing no Russian sales had been made under the matching 
agreement with the USA, it is assumed that Russian (and other CIS 
nations') exports to the US will proceed under some arrangement in the 
forecast period. We have assumed a drop in CIS production from recent 
levels broadly in line with Ux base case projections.13 

1 2 Knight (1994), pp 307-308. 
1^ See for example Ux (1993) for detailed estimates under different price 
assumptions and Ux (1994b) for a discussion. 
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We have assumed the Highly Enriched Uranium (HEU) agreement 
between Russia and the USA results in HEU sales within the scope of 
the agreement occurring over the next decade. The agreement specifies 
tha t these sales should not have an adverse impact on the market 
suggesting stockpiling, or overfeeding of enrichment plants with 
western origin natural uranium. However, we assume that these sales 
are in fact made on market. 

We have assumed no sales from US HEU stocks, which have been 
estimated at 550 tonnes (175,000 tU), or from the UK, French and 
Chinese HEU stocks of around 50 tonnes (16,000 tU).1 4 Such sales 
might occur in the case of a prices spike, but we have assumed western 
output will respond rapidly to higher prices. 

The total level of non-western supply in our projections is comparable 
with those made by several other forecasters.15 Given the restrictions 
currently placed on non-western supplies by Euratom and the US it is 
unlikely that CIS supplies will be allowed to flood the market. 

1 4 Knight op. cit. 
15 For example, we have 9,000 tU per annum or more from the mid-nineties, 
compared with Ux (1993) with 9,000 tU pa or more, or ABARE (1992), p 44 with 5,000 
t U p a . 
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Chapter 4 

PRICE PROJECTIONS 

Tables 4.1 and 4.2 show the price projections used in the two scenarios 
for spot prices in $US per lb of U3O8 in constant $US and in current 
$US assuming inflation of 3% per annum. 

Spot uranium prices are projected in the base case to rise gradually to 
$US 15 per lb U3O8 in real terms by the end of this decade and to peak 
a t $US 17.50 in real terms. In the open mine case expanded output 
from Australia's low cost mines squeezes out some higher cost output 
and produces prices which are around 10% lower late in the period. 

Table 4.3 compares these prices projections with those produced by Ux 
in i ts base case and ABABB in current price terms. Our base case falls 
within the range of the Ux base case during the nineties, while the 
Australian open mine policy projections are at the bottom end of the Ux 
range and well below the latest ABARE projections for the late nineties. 

Table 4.1: Price Projections in the Uranium Base Case 
Continued Operation of Three Mine Policy Spot Prices $US per lb U3O8 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

in 94 $US 

9.50 
10.50 
12.00 
13.50 
14.50 
15.00 
16.00 
17.00 
17.00 
17.50 
17.50 

in $US current prices 
(at 3% pa inflation) 

9.50 
10.80 
12.70 
14.75 
16.30 
17.40 
19.10 
20.90 
21.35 
22.65 
23.30 
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Table 4.2: Price Projections in the Uranium Open Mine Policy Case 
Spot prices $US per lb U3O8 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

in 94 $US 

9.50 
10.50 
11.75 
13.00 
13.75 
14.00 
14.75 
15.50 
15.50 
15.50 
15.50 

in $US current prices 
(at 3% pa inflation) 

9.50 
10.80 
12.45 
14.20 
15.50 
16.25 
17.60 
19.00 
19.50 
20.05 
20.70 

Table 4.3: Uranium Spot Prices (current SUS) per lb U3O8 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Base Case 

9.50 
10.80 
12.70 
14.75 
16.30 
17.40 
19.10 
20.90 
21.35 
22.65 
23.30 

Open Mine 

9.50 
10.80 
12.45 
14.20 
15.50 
16.25 
17.60 
19.00 
19.50 
20.05 
20.70 

Ux Base Case* 

8-10 
9-12 

11-15 
14-18 
16-19 
17-19 
16-18 
17-19 
18-20 

na 
na 

ABARE" 

9.53 
10.50 
15.30 

na 
21.00 

na 
na 
na 
na 
na 
na 

'Uranium Exchange Company, Uranium Market Outlook April 1994 Quarterly Update p2-10. 
" ABARE. Australian Commodities, Vol 1 No 2 June 1994 p186 for 1994 and 1995 figures 
and Outlook 94 Vol 4, p298 for 1996 and 1998 figures (1998 figure is end year). 

Ux give their base case a 50% probability. They suggest a low price 
scenario with prices peaking at $US 14-16 in current prices has a 30% 
probability while a price spike with a peak of $US 23-25 in current 
prices in the late nineties has a 20% probability. 
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The Ux base case assumes HEU sales under the current agreement 
occur on the market, non-western exports of 4,000 to 6,000 tonnes U 
and no US government stockpile sales for 5 years. Demand for western 
output rises to 31,000 to 35,000 tonnes U. 

The Ux low price scenario requires a mix of massive inventory 
liquidations by the Eussian and US Governments, reactor closures, 
lower desired inventory levels, or a large increase in subsidised 
production. HEU feed is available faster than allowed for under the 
current agreement between the US and Russia and non-western exports 
average 9,500 tonnes U per annum along with an expansion of existing 
western mines. Demand for western output peaks at 31,000 tonnes U. 

The Ux price spike scenario assumes stockpiling or overfeeding of HEU 
stocks, a fall in non-western exports to 4,500 tonnes U and supply fears 
due to CIS political upheaval or mine shutdowns in the west. Demand 
for western output rises to 38,000 to 42,000 tonnes U. 

Our base case assumes HEU sales as planned under the current 
agreement occur on the market, non-western exports of 5,000 tonnes U 
and increased Canadian and high cost US output in response to higher 
prices. 

Our Australian open mine policy case assumes a large increase in 
Australian low cost output holding prices down and squeezing out some 
higher cost US and non-western output. However, total CIS output and 
Eussian HEU supply remain relatively robust, but with no US HEU 
stockpile sales. 

Spot uranium prices rise gradually in the mid-nineties under both 
projections, as the level of excess inventories falls towards the desired 
level of 1.3 times annual demand (as illustrated in Tables 3.1 and 3.2 in 
Chapter 3). As discussed in Chapter 3 not all excess inventory holdings 
will be available on the market given the Japanese utilities in 
particular prefer to work down their excess inventory holdings in their 
own reactors. The uranium market thus tightens gradually and prices 
rise to induce a gradual rise in western output in both scenarios as the 
rundown in inventory levels approaches desired levels. A delay in price 
rises would result in reduced western output, a faster run down in 
inventories and a greater likelihood of a price spike later in the decade. 

Table 4.4 translates the spot forecasts in the two projections into 
Australian unit export values. At present long term contract prices 
remain above current spot prices, so that the average price received for 

26 



Access Economics 

Australian exports is well above the current spot price. We have 
assumed rising spot prices reduce the differential with long term 
contract prices, so tha t by the end of the period there is only a small 
differential between spot prices and Australian unit export values. This 
could still be consistent with some Austral ian output on long term 
contracts that have prices above spot prices. In addition, long term 
contract prices for other countries' high cost mines could still remain 
considerably above the spot price. However, rapid growth in Australian 
output would create an alternative stable supplier to Canada and 
reduce reliance on less reliable non-western supply. This would be 
likely to reduce the premium that utilities were prepared to pay to 
secure alternative supplies. 

Table 4.4: Australian Unit Value of Exports 

Base Case Open Mine Case 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

$US in 94 prices 
per kg U* 

32.50 
33.80 
37.05 
39.00 
40.30 
40.95 
42.90 
45.20 
45.20 
45.70 
46.00 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

$US in 94 prices 
per kg U* 

32.50 
33.80 
36.70 
38.35 
39.00 
39.00 
40.00 
41.00 
41.00 
41.00 
41.00 

* Note: to convert to $US in 94 prices per lb U3O8 divide by 2.6 
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Chapter 5 

AUSTRALIAN OUTPUT 

AUSTRALIAN MINES 

A. Mines operating under the three mine policy: 

1. Olympic Dam in South Australia is owned by Western Mining 
Corporation and has estimated reserves of 360,000 tonnes of uranium. 
Uranium is produced with copper and precious metals, with current 
output of 1,400 tonnes of uranium per annum and an overall mine 
expansion under consideration. Thus the economics of production 
depend on the prices of other products and not just uranium. 

2. Ranger in the Northern Territory is owned by Energy Resources of 
Australia (66% owned by North Broken Hill Peko) and has estimated 
reserves of 75,900 tonnes of uranium and a rated capacity of 3,000 tU 
per annum, The Ranger 1 mine produces for six months each year, with 
1993-94 output at 1,400 tonnes of uranium and stocks of about 3,000 
tonnes in mid-1993. The lower grade reserves at the Ranger 3 orebody 
could be developed using existing facilities under the three mine policy 
with some additional capital expenditure, when stockpiled reserves at 
Ranger 1 are exhausted towards the end of this decade. 

B. Potential mines considered in this study: 

Confidential information was provided on operating costs, capital 
expenditure, lead times and potential output for four potential mines by 
the companies involved and were included in the analysis of the possible 
expansion of Australian output in the absence of the three mines policy. 

In order of size of reserves the four deposits are: 

1. North Ranger 2 in the Northern Territory (formerly known as 
Jabiluka and purchased from Pancontinental in July 1991) is owned by 
Energy Resources of Australia and has estimated reserves of 90,400 
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tonnes of uranium at a grade 50% higher than Ranger 1 and 3. It could 
be developed using existing facilities at Ranger if the three mine policy 
were relaxed, making it a relatively low cost operation. 

2. Yeelirrie in Western Australia is owned by Western Mining 
Corporation and has estimated reserves of 52,000 tonnes of uranium. 
Yeelirrie is close to WMC infrastructure at its Mount Keith and 
Leinster nickel operations, which reduces capital expenditure costs and 
it would be a relatively low cost operation. 

3. Kintyre in Western Australia is owned by Canning Resources (a 
CRA subsidiary) with estimated reserves of 36,000 tonnes of uranium. 
This is a remote but high grade deposit which reduces the need for 
capital expenditure at the mine site, making it a relatively low cost 
operation. 

4. Koongarra in the Northern Territory is owned by Cogema (70%) 
and Denison (30%) and is a high grade deposit with estimated reserves 
of 13,300 tonnes of uranium. Its development would involve the 
implementation of a specific agreement with the Aboriginal Traditional 
Owners of Koongarra which would allow them to become an active 
participant in the project through the holding of a significant economic 
interest. 

C. Other known Australian reserves that were not incorporated 
in this study include: 

1. The Westmoreland area in Queensland owned by Queensland 
Mines, CRA, Urangesellschaft Australia and Mount Isa Mines with 
estimated reserves of 20,000 tonnes of uranium. 

2. Ben Lomond in Queensland owned by Cogema Australia with 
estimated reserves of 4,750 tonnes of uranium. 

3. Lake Way in Western Australia owned by Asarco Gold with 
estimated reserves of 3,600 tonnes of uranium. 

4. Honeymoon in South Australia owned by Mount Isa Mines with 
estimated reserves of 3,400 tonnes of uranium. 

5. Beverley in South Australia owned by General Atomics with 
estimated reserves of 11,600 tonnes of uranium. 
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Removal of the ban on development of new uranium mines would be 
likely to stimulate renewed exploration interest and a review of existing 
deposits. As was illustrated when the ban on iron ore exports was 
removed this could well st imulate the discovery of new low cost 
uranium deposits. It thus needs to be stressed that this study is limited 
to currently known low cost u ran ium deposits and may well 
underestimate the potential rise in Australian uranium output and 
exports that could occur if the three mine policy were removed. 

Table 5.1: Potential Australian Uranium Output (tonnes U)* 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Three Mine Policy 

2,700 
3,300 
3,800 
5,300 
6,100 
6,500 
6,700 
7,000 
7,000 
7,000 
7,000 

New Mines Allowed 

2,700 
3,300 
3,800 
5,800 
8,900 
11,200 
11,600 
12,000 
13,000 
13,200 
13,400 

* Exports would be around 1,000 tonnes U higher in 1994 and 1995 due to sales from the 
Government stockpile. 

Projected Australian output from the known deposits under the two 
scenarios is shown in Table 5.1. Based on data supplied by the 
companies, Australian output under the three mine policy could rise to 
7,000 tonnes U per annum over the next decade reflecting higher output 
from both Olympic Dam and Ranger. 

Using data supplied by the potential new producers on North Ranger 
(ERA), Yeelirrie (WMC), Kintyre (CRA) and Koongarra (Cogema 
Australia) we estimate Australian output could rise over the next 
decade to nearly double the three mine policy level at 13,400 tU per 
annum. The Australian producers are low cost and we have phased in 
output from the new mines over the period, based on the information 
provided on costs and the prices projected in this report. We have not 
attempted to assess the local environmental impact of these mines, or 
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the likelihood of them not being able to proceed due to environmental or 
aboriginal constraints, even in the absence of the three mine policy. 

The competitiveness and timing of individual projects will also depend 
on factors like royalty arrangements, ownership and environmental 
approvals, which could influence which projects proceed and when. 

Table 5.2: Projected Capital Expenditure (SA1993-94 million) 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Three Mine Policy 

9 
58 
52 
59 
66 
4 
6 
4 
2 
3 

New Mines Allowed 

8 
120 
220 
176 
176 
88 

108 
10 
10 
12 
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Table 5.2 shows the estimated annual capital expenditure required 
under the two scenarios. It is based on confidential information 
supplied by the relevant companies, although capital expenditure 
requirements were estimated some time ago in a couple of cases and 
could change if updated feasibility studies were undertaken. 

Australia's share in western world output under the two scenarios is 
shown in Graphs 5.1 and 5.2. In the base case shown in Graph 5.1, 
where Australian output is restricted, Canadian output would rise to 
40% of western output and Australian output would remain a t under 
20%. 

Under an open mine policy as shown in Graph 5.2, Australia's share in 
output at 30% would approximate its share in known lower cost western 
resources and would be similar to tha t of Canada which has 18% of 
lower cost western resources. 

The exact timing of any rise in spot prices and demand for higher 
western output in the mid-nineties is uncertain as discussed in earlier 
Chapters. The technical lead time in bringing the new Australian 
uranium mines into production is generally in the 12 to 18 months time 
period. Where Government environmental and other approvals are 
required the lead time would be longer. This underlines the importance 
of relaxing the three mine policy well in advance of the eventual pick up 
in world demand and prices. If Australian mines are not in a position to 
move quickly to sign contracts with customers and s tar t production, 
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increasing demand will be met by the potential new Canadian mines. 
These Canadian mines will be in a position to lock buyers into long term 
contracts to tie up the market if potential Australian producers are 
barred from the market by Government policy. 

EXPORT EARNINGS 

Using the output projections contained in Table 5.1 and the export unit 
value projections contained in Table 4.4 allow calculation of the export 
receipts in the three mine policy and open mine cases as shown in Table 
5.3. The data is in $US constant prices. Table 5.4 converts these 
numbers into $A million in constant prices using the current exchange 
rate. 

No allowance has been made in Tables 5.3 and 5.4 for sales from the 
Australian Government stockpile in 1994 and 1995. 

In the base case the value of exports from mine production almost 
quadruples between 1994 and 2004 due to higher output from the 
existing two mines and higher prices. In the open mine case the value 
of exports from mine production multiplies over six times between 1994 
and 2004. As a result the value of exports is 70% higher in 2004 with 
an open mine policy than if the three mine policy were continued. 

Table 5.3: Potential Export Receipts from Mine Production 
($US million in 1994 prices) 

1994* 
1995* 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Base Case 

87.75 
111.54 
140.79 
206.70 
245.83 
266.18 
287.43 
316.40 
316.40 
319.90 
322.00 

Open Mine 

87.75 
111.54 
140.79 
222.43 
347.10 
436.80 
448.00 
492.00 
533.00 
541.20 
549.40 

% Change 

. 
-
-

+7.60% 
+41.20% 
+64.10% 
+55.90% 
+55.50% 
+68.50% 
+69.20% 
+70.60% 

* No allowance is made for Government stockpile sales. 
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Table 5.4: Potential Export Receipts from Mine Production ($A million In 1994 prices)* 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

Base Case 

120.20 

152.80 

192.90 

283.20 

336.80 

364.60 

393.70 

433.40 

433.40 

438.20 

441.10 

Open Mine 

120.20 

152.80 

192.90 

304.70 

475.50 

598.40 

613.70 

674.00 

730.10 

741.40 

752.60 

* $US 1994 prices converted to $A at 0.73 US cents per $A. 

Table 5.5 Change in Exports in Open Mine Case ($ million) 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

ln$US 1994 prices 

-

-
-

15.70 

101.30 

170.60 

160.60 

175.60 

216.60 

221.30 

227.40 

ln$A 1994* prices 

. 

-
-

21.50 

138.70 

233.80 

220.00 

240,50 

296.70 

303.20 

311.50 

* Using an exchange rate of 0.73 US cents per $A. 

Table 5.5 provides the change in export receipts between the open mine 
policy and three mine policy cases in $US million and $A million in 
1994 prices. By 2004 uranium exports are $A 300 million higher per 
annum with an open mine policy and would total $A 752 million (in 
1994 constant prices) compared with current exports from mine 
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production of only $120 million (exports are around $200 million a t 
present if Government stockpile sales are included). 

Table 5.6: Potential Export Receipts from Mine Production (SA million current prices)* 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

Base Case 

120.20 

157.40 

204.60 

318.70 

379.10 

422.70 

470.10 

533.00 

549.00 

571.80 

592.80 

Open Mine 

120.20 

157.40 

204.60 

332.90 

535.20 

693.70 

732.80 

829.00 

924.90 

967.40 

1011.50 

' Assumes 3% pa inflation and 0.73 US cents per $A. 

Table 5.6 translated these numbers into $A million in current prices 
assuming 3% per annum inflation and the current exchange rate. In 
the open mine case the value of uranium exports rises to $1 billion by 
2004 in current prices. 

Under an open mine policy the value of Australian uranium exports in 
2004 in 1994 prices of $752 million would exceed estimates of the value 
of Australian exports in 1993-94 of wine ($359 million), diamonds ($529 
million), completely built up motor cars ($562 million in 1993), barley 
($620 million) or cotton ($664 million).16 The value of exports of these 
other goods may rise over time, but the comparison illustrates uranium 
could rapidly become a medium sized export earning sector with an 
open mine policy. 

The wine industry, for example, is aiming to achieve wine exports worth 
$1 billion in current prices by the end of the decade, or within 6 years.17 

This multiplies 1993-94 wine exports of $359 million by 2.8 times. The 
est imates in Table 5.6 show tha t under an open mine policy the 
uranium industry could achieve uranium exports worth $733 million in 

1 6 ABARE (1994), AIA (1994) p50, and Australian Wine Export Council (1994). 
1 7 Winetitles (1994), p 8. 
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current prices by the year 2000, This multiplies estimated uranium 
exports (including government stockpile sales) of $207 million in 1993-
94 by 3.5 times. Thus uranium exports could be growing faster in 
percentage terms over the rest of the nineties than the wine industry is 
hoping to achieve. 

By the year 2004, or eight years after output commenced from new 
uranium mines under an open mine policy, uranium exports could also 
reach $1 billion in current prices on these projections. Uranium exports 
as a result could rise to five times the current level in only a decade. 

An open mine policy would have a substantial impact on regional 
economies in the Northern Territory and Western Australia. In the 
case of the Northern Territory, an open mine policy would result in 
exports in 2004 being more than double the level that would occur if the 
three mine policy were continued. The value of Northern Territory 
uranium exports in 1994 prices would be over $450 million in 2004, or 
equal to more than 10% of the current total output of the Northern 
Territory, Removal of the three mine policy would make a significant 
contribution to Northern Territory growth over the next decade and 
would be of particular benefit to local aboriginal communities. 
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Chapter 6 

RISKS AND UNCERTAINTIES 

In constructing these demand, supply and price projections we have not 
produced a wide range of scenarios, despite the obvious uncertainties 
about the extent of available commercial excess stocks, non-western 
supply and the cost structure of potential new mines. The projections 
used are in our view conservative when compared with those made by 
respected industry forecasters, but of course outcomes could vary from 
the projections both in terms of timing and quantums. In this Chapter 
we flag some of the key uncertainties that we see in the projections. 

External events could have a major impact on the uranium market. A 
new oil price shock could influence the competitive position of nuclear 
reactors compared with other power plant. Concern about greenhouse 
gas emissions could lead to renewed emphasis on nuclear power as a 
fuel source in the medium-term and carbon taxes could have a major 
impact on the competitiveness of alternative energy sources. 

As pointed out in Chapter 2 inventory holding behaviour could change 
significantly as the amount of excess inventories available is reduced. 
Utilities could change - particularly in the US - from being prepared to 
rely on spot purchases with minimal inventory levels to requiring 
significant buffer inventories. The result could be a jump in demand 
jus t as the supply/demand balance t ightens with a resul t ing 
(temporary) spike in prices until new supply becomes available. It is 
thus quite likely that the path of prices will not be a smooth one as set 
out in these projections. That would not however, change the 
underlying dynamics set out in previous Chapters. However, it would 
allow operating producers to write some long term contracts at higher 
prices as US utilities would switch from spot purchasing to long term 
contracting. 

The uncertainty about the exact extent of excess commercial inventories 
and the amount of non-western supply that will reach the market could 
also have a major impact on the timing of the rise in prices. Prices may 
remain lower for longer than we have projected and then spike higher 
as the market tightens. On the other hand political problems in the 
CIS, continued rapid drops in CIS output due to high costs, or changes 
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in utility behaviour on holding commercial inventories could bring 
forward the timing of price increases. Such uncertainties are inherent 
in markets and dealing with them is best left to the judgement of the 
commercial firms tha t bear the risks and gain the rewards. The 
uncertainties always inherent in the timing of price movements do not 
justify Government restriction of Australian uranium output. That is 
particularly so as the time involved in getting output into production 
could be important in determining which new mines succeed in opening 
as the market tightens. Arbitrary restrictions on Australian output risk 
low cost Canadian mines moving into production before Australian 
mines are able to commence operating, as in fact happened previously 
in the seventies. Given both Canadian and Australian mines are a t the 
lower end of the cost curve, firms might not risk the capital expenditm'e 
involved in bringing new Australian mines into production once new 
Canadian output had commenced, even if operating costs of the 
Canadian mines were marginally higher. 

The appropriate price differential between the scenarios depends on the 
cost s t ructure of mines and the strategic behaviour of the firms 
involved. It could be a wider price differential would be required to 
discourage additional non-Australian supply and to make room for the 
higher Australian output. For example, the US Government could 
attempt to increase US domestic uranium output by more than we have 
assumed. The current matched sales agreement with Russia, which 
allows Russian uranium imports into the US only if combined with 
increased US output, is an illustration of the type of measure possible. 
While no matched sales have been negotiated to date, it is possible that 
the bulk of non-Canadian western output will be preserved despite its 
high cost. Higher Australian output would still be possible in the 
nineties as commercial inventories fall, but the prices obtained could be 
lower than projected. Effectively a high proportion of non-western 
output with high costs could be preserved, while Canadian and 
Australian producers competed for the balance of the market that could 
not be met from running down commercial inventory, HEU sales or non-
western sources. 

On the other hand, we have assumed in our projections that high cost 
African producers remain in production under long-term contracts even 
though many would not be profitable at the projected spot prices. 
Despite ownership and security of supply rationales some of these 
mines could close. 

Because of these uncertainties we have adopted a relatively low 
scenario for spot prices in the base case. Our projections of Australian 
export unit values may also be regarded as conservative as we have 
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assumed spot prices rise up to long term contract prices over the 
projection period. As a result spot prices in constant dollars rise by 84% 
in the base case, but export unit values rise only 42%. In the open mine 
case spot prices in constant dollars rise by 63%, but export unit values 
rise by only 26%. It is possible a larger margin would remain than we 
have projected between long term contract prices and spot prices, with 
long term contract prices rising to maintain a substantial premium over 
spot prices. In particular, Australian producers might be able to obtain 
a premium as utilities seek to diversify supply. 

As a result of these price uncertainties the CIE tested out the impact of 
a 10 percentage point change in the differential in export unit prices 
between the base case and the open mine case in Chapter 7 in looking 
at the potential impact on the Australian economy in order to provide a 
sensitivity test. 

In order to allow the CIE to calculate a realistic present value of the rise 
in real consumption from an open mine policy it is necessary to provide 
data for the period 2004 to 2010. A calculation of the present value 
limited to the period to 2004 covers the period of the construction of the 
new mines and initial output, but not an extended period of the 
resulting production. The CIE were therefore asked to undertake a 
calculation for i l lustrative purposes assuming output and prices 
remained at the 2004 level until 2010, with only ongoing additional 
capital expenditure of $20 million per year. These assumptions may 
well be conservative. Additional increases in western uranium output 
would be likely to be required over this period, which could be met by 
increased Austral ian output (from expansions or new mines) if 
Australia had an open mine policy. In addition, the life of some of the 
mines would extend well past 2010. 
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Chapter 7 

IMPACT ON THE AUSTRALIAN ECONOMY 

INTRODUCTION 

Growth in Australian uranium exports from the new low cost mines 
that would result from an ending of the three mine policy would provide 
a direct stimulus to output and employment in Australian uranium 
mining. This in turn creates opportunities for increased output, income 
and employment in the Australian industries supplying inputs to 
uranium mining such as construction machinery and business services. 
Input supplying industr ies in turn purchase inputs from other 
industries to produce their output. In this way part of the direct 
s t imulus to the uranium mining industry is t ransmit ted to other 
industries throughout the economy. 

The increase in employment in uranium and input supplying industries 
means increased payments to wage earners. Part of this increased wage 
income is spent on the consumption of goods and services, providing a 
stimulus to activity in the industries providing consumer goods and 
services. 

In addition to these industry effects of an expansion in uranium mining 
there are also macroeconomic effects. Increased uranium exports mean 
increased foreign exchange earnings from exports. And par t of the 
increased demand for inputs might also spill over into imports. A 
complex set of price and quantity adjustments is set in train to affect 
outcomes for the balance of trade, national income, the price level and 
the level of real consumption and hence living s tandards that the 
economy can support. 

How much does the Australian economy stand to benefit from the 
removal of current restrictions on new uranium mines and exports? To 
answer this question we first need to know the likely growth in world 
uranium demand and prices, the ability of an unrestricted Australian 
uranium industry to capture market share and the amount of capital 
expenditure needed to develop the new uranium mines. 

An economy-wide model which captures the links between uranium 
mining, other domestic industries and world trade is then used to 
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quantify the effects on the performance of individual industries, 
national income and living standards. 

The results show the net benefits to Australia over the period, in terms 
of additional export income, national income and hence additional 
consumption by households and how these benefits are shared between 
uranium mining and other industries. 

Table 7.1: Projected Effects of Allowing Increased Uranium Exports 

Year 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Change in uranium 
export volumes 

% 
0 
0 
0 
9.4 

45.9 
72.3 
73.1 
71.4 
85.7 
88.6 
91.4 

Change in uranium 
export price 

% 
0 
0 

-0.9 
-1.7 
-2.2 
-4.8 
-6.8 
-9.3 
-9.3 

-10.3 
-10.9 

Change in capital 
expenditure on 
uranium mines 

$m 
0 

-1 
72 

168 
117 
110 
84 

102 
102 

6 
9 

Source: Estimates compiled by Access Economics. 

PROJECTED CHANGE IN AUSTRALIAN EXPORTS 

Table 7.1 shows the projected effects of removing current restrictions on 
the production and export of uranium. The projections are presented in 
terms of the change in export volumes, prices and capital expenditure 
relative to what they would have been had the three mine policy 
continued. Table 7.1 shows, for example, that if the three mine policy is 
removed, Australian exports of uranium are projected to be 45.9% 
higher in 1998 than they would have been had the three mine policy 
continued. At the same time the export price is expected to fall by 2.2% 
because of the increased availability of low cost uranium. Prices are 
projected to fall before exports actually increase because of the 
expectations of buyers in the uranium market. 

The increased Australian production and exports will require an 
increase in capital expenditure to establish new mines and production 
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facilities. Table 7.1 shows, for example, that in 1998 the increase in 
capital expenditure will be $117 million. Note that the increase in 
capital expenditure is required one year before exports are increased. 

Other things equal, increased capital expenditure to develop new 
uranium mines means a reduced capacity of the economy to support 
higher household consumption - until additional income is forthcoming 
from the new investment in uranium mines. 

MODELLING METHODOLOGY 

In order to simulate the economy-wide effects of increased uranium 
exports we use a modified version of the well-known ORANI model of 
the Australian economy. 

• ORANI is a multisectoral model. It incorporates direct links 
between industries and final users of goods and services and economy-
wide constraints on the availability of resources and on spending by 
Austral ian households. The s tandard version of the model t rea t s 
uranium mining as part of a larger sector incorporating production and 
sales of all non-ferrous metal ores. For the purpose of this study we 
have constructed a special purpose version which dist inguishes 
uranium mining and sales as separate activities from the production 
and sales of other non-ferrous metal ores. It therefore incorporates 
costs of material and service inputs, labour costs, gross operating 
surplus and taxes on these inputs per unit of production of uranium. 

• This version uses the la test available set of input-output 
relationships between industries (1989-90). 

Because ORANI is a one period model, we can only approximately 
simulate the time profile of the projected changes in exports and prices. 
In particular, we assume tha t the relative importance of uranium 
mining in the economy would not change significantly from tha t 
reflected in the 1989-90 input-output tables if the three mine policy 
stayed in place. More recent data indicate that the relative importance 
of the uranium industry declined after 1989-90. This, combined with 
the projected increase in the relative importance of uranium implicit in 
Table 7.1, means t h a t the 1989-90 database provides a good 
approximation of the relative importance of the uranium industry 
throughout our projection period. 
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According to this baseline, uranium mining represents only a small part 
of the Australian mining industry and an even smaller part of the 
economy. Its size in part reflects the ban on new mines due to the three 
mine policy. Uranium production represents 2.7% of the value of non-
ferrous metal ores production and 0.8% of total Australian mining 
production. Virtually all of Australia's production is exported. Export 
revenue from uranium represents about 0.4% of Australia's total export 
earnings. Value added generated by uranium mining accounts for about 
0.04% of Australia's GDP. 

Our approach is to simulate the effects (on GDP, real consumption and 
other variables of interest) of each of the annual changes in exports and 
export prices as shown in Table 7.1. We then convert the resulting 
percentage changes in GDP (and other model variables) into present 
values in 1994 dollars using a range of assumptions about future GDP 
growth and the discount rate. 

We have conducted the simulations using the standard long run model 
closure for the ORANI model. An important feature of this closure 
(which is well documented) is that by assumption projected effects of the 
policy change on economy-wide labour market outcomes register 
essentially as changes in the economy-wide wage rather t han as 
changes in the size of the employed workforce. 

PROJECTIONS FOR MACROECONOMIC PERFORMANCE 

Table 7.2 presents the effects of the projected changes in uranium 
exports and prices on GDP and private consumption in 1994 dollars. 

These estimates use the Consensus Forecasts poll of major Australian 
forecasters' predictions of real GDP growth of 4.2% in 1994 and 3.3% 
per annum from 1995 to 2004 and of real private consumption growth of 
3% per annum over the next decade to translate percentage changes 
into $A million in 1994 dollars. 

At the macroeconomic level the increase in foreign exchange earnings 
results in a small expansion in national income - an increase in GDP 
above the baseline of $144 million in 1998 rising to $350 million in 
2004. 

The gain in national income is shared between a slight improvement in 
the balance of t rade and an increase in real domestic absorption. 
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Real private consumption expenditure is projected to increase by $74 
million above the baseline in 1998 rising to $175 million in 2004. 

Table 7.2: Projected effects of increased uranium exports compared with the base 
case in $ million in 1994 prices. 

1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 

Real GDP 

0 
0 
0 

29 
144 
235 
245 
248 
307 
328 
350 

Real Consumption 

0 
0 
0 

15 
74 

119 
124 
125 
155 
165 
175 

Source: CIE ORANI simulation. These estimates assume growth in real consumption of3% 
a year and real GDP growth of4.2% in 1994 and 3.3% a year between 1995and2004. 

The model results assume that the investment funds for increased 
uranium production come from domestic savings and that any shortfall 
between increased savings and increased investment is funded through 
foreign borrowing. Thus the model distinguishes the change in GDP 
and the change in GNP (which is net of foreign borrowing servicing 
costs) as a result of increased uranium production. It is changes in 
GNP not GDP which determine the consumption prospects of domestic 
residents. 

The above results are not very sensitive to price changes. For example, 
a 10% change in world uranium prices, assuming the same growth in 
uranium exports, alters the results in Table 7.2 by less than ten 
percent. 

IMPLICATIONS FOR LIVING STANDARDS 

We can use these results to calculate the net benefits to Australia if 
exports increase according to the scenario in Table 7.1. The appropriate 
measure of net economic benefits of the increase in uranium exports is 
the resulting change in real consumption. This is a measure of the 
extent to which Australians can convert increased uranium exports into 
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increased consumption of goods and services. Real consumption 
excludes the investment spending required to achieve the increase in 
uranium exports and is thus the best measure of the net benefits to 
Australia of removing restrictions on uranium mining. 

Because the uranium mines have extended lives a better guide to their 
benefits is obtained by translating the annual gains in Table 7.2 into 
the present value of the future (to 2004) increases in real consumption. 
Calculating this requires choosing an appropriate discount rate as well 
as making an assumption about the future growth of real consumption. 
Table 7.3 presents results for a range of assumption. 

Table 7.3 shows, for example, tha t with a growth rate of 3% and a 
discount rate of 5%, the present value of future increases in real 
consumption made possible by the removal of restrictions on uranium 
mining is $635 million. The present value of the increase in GDP to 
2004 from removal of restrictions on uranium mining is higher at a 
discount rate of 5% at $1258 million. However, the present value of 
future increases in real consumption is a bet ter measure of the net 
benefits. 

Table 7.3 Net benefits of increased uranium exports to 2004 (S million) 

Growth rate 
% 
2 
3 
4 

3 

693 
744 
789 

Discount rate % 
5 

592 
635 
680 

7 

510 
644 
583 

It should be emphasised that the present value of the net benefits of 
increased uranium exports shown in Table 7.3 refers only to the period 
1995 to 2004. To the extent that the new mines continued to produce 
exports beyond 2004 the present value of the net benefits of removing 
restrictions on uranium mining will be higher than shown in Table 7.3. 
The size of the additional net benefits would depend on: 

• the time profile and quantity of uranium exports beyond 2004; 

• the prices achieved for these exports; and 

• the cost and time profile of any additional investment in uranium 
mining needed to achieve the post-2004 exports. 
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To illustrate, we assume that uranium production and prices continue 
at their 2004 levels from 2005 to 2010 and tha t additional capital 
expenditure of $20 million per year beyond 2004 is needed to sustain 
this production. The resulting net benefits of increased uranium 
exports between 1995 and 2010 are shown in Table 7.4. 

Table 7.4: Net benefits of increased uranium exports to 2010 (S million) 

Growth rate 
% 
2 
3 
4 

3 

1358 
1502 
1662 

Discount rate % 
5 

1096 
1209 
1335 

7 

892 
952 

1082 

Table 7.4 shows, for example, that with a discount ra te of 5% and 
growth in real consumption of 3% the present value of future increases 
in real consumption made possible by the removal of restrictions on 
uranium mining is $1209 million. The present value of the increase in 
GDP to 2010 is $2416 million (assuming a 5% discount rate). There 
would be even larger gains in both cases if uranium output continued 
beyond 2010. 

CONCLUSIONS 

• If current restrict ions to u ran ium mining were removed, 
Australia's exports of uranium would expand substantially over the 
next decade. 

• While this would lead to some reduction in export prices, foreign 
currency earnings from uranium would receive a significant boost. 

• Not all of this gain in foreign currency earnings is available to 
sustain higher living standards. Both current and capital inputs are 
needed to produce this additional export income. 

• And higher export income from uranium causes, through a slight 
appreciation of the real exchange rate, some crowding out of other 
export earnings. 

• Our projections, using an economy-wide model of u ran ium 
production and sales, suggest that if restrictions were removed: 
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real GDP would increase in 1998 by $144 million in 1994 
dollars above the baseline, rising to $350 million by 2004; and 

this would allow a gain in real private consumption 
expenditure of $74 million above the baseline in 1998 rising to 
$175 million by 2004. 

• Assuming an underlying growth rate in real private consumption 
of 3% annually over the period and a real discount rate of 5%, the 
present value of this additional private consumption expenditure -
which represents the net benefits from the removal of restrictions on 
uranium mining - is $635 million. 

• If increased production continues to 2010 then the present value of 
the additional private consumption rises to $1209 million. 

47 



Access Economics 

Chapter 8 

CONCLUSION 

The current three mine policy artificially restrains Australian uranium 
production. While different views are possible on the exact timing, the 
uranium market will tighten over the next few years as excess western 
inventories are run-down. Uranium prices will then rise to induce a 
renewed rise in western uranium output 

Australia has a number of low cost uranium deposits which could be 
developed in the nineties as the uranium market tightens. Failure to 
remove the three mine policy would prevent those deposits being 
developed. If policy is not changed until spot prices start to rise, the 
lead times in mines moving into production could mean Canadian 
producers supply the necessary increase in output and Australian 
producers would have missed a window of opportunity. 

Canada has already moved to allow development of some of its low cost 
uranium deposits given the expected tightening in the world uranium 
market in the mid-nineties. That illustrates the danger in Australia 
continuing to prevent new mines being developed. Canada has four new 
uranium projects that could be developed in the nineties, plus two 
extensions to existing mines. All projects are in Saskatchewan where 
the provincial Government supports uranium mining that is 
environmentally acceptable.18 

A joint Federal-Saskatchewan Panel was established in 1991 to review 
the health, safety, environmental and socio-economic impact of proposed 
uranium mining projects. The Panel approved an extension to Cluff 
Lake, recommended development of McClean Lake be deferred five 
years and found the Midwest project to be unacceptable on 
environmental grounds, Both the Federal and Saskatchewan 
Governments upheld all the Panel's recommendations, except for 
McClean Lake which was approved for immediate development and is 
scheduled to start production in late 1996. A Federal Panel and the 
Saskatchewan Government have also approved the Eagle Point 
underground extension of Rabbit Lake, which will keep the Rabbit Lake 
mill operating. Thus three Canadian projects or extensions (Cluff Lake, 
Eagle Point and McClean Lake) have been approved. The Panel has yet 

For discussion see CRA et al (1994), Keyes (1993) and Pool (1993). 
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to review the rich Cigar Lake and McArthur River deposits both of 
which have had environmental impact studies and feasibility studies 
completed and test mines developed. The underground McArtnur River 
mine output would replace output from the Key Lake deposit when it is 
exhausted. The Panel will also eventually review a revised proposal for 
Midwest. Canada has thus moved well before the tightening in the 
world uranium market in order to ensure new projects can be 
developed. Australia needs to move rapidly if new Australian projects 
are to be in a position to compete with the potential increase in 
Canadian output. 

Australia has the potential to almost double its uranium production by 
2004 if the three mine policy is removed, compared with the situation if 
only Olympic Dam and Ranger are able to expand output. That could 
generate additional export earnings of around $US 227 million per 
annum in 1994 prices by 2004 (over $A 300 million per annum at the 
current exchange rate). Uranium exports in current prices could reach 
$1 billion by 2004 under an open mine policy, or five times the current 
level in only a decade. 

The Centre for International Economics' calculations, using the ORANI 
model of the Australian economy that are reported in Chapter 7, show 
that the present value of the net benefits of increased uranium exports 
from an open mine policy projected to 2010 would lie between $890 
million and $1.66 billion, depending on the assumptions used. Using 
3% per annum real consumption growth and a 5% discount rate suggest 
a present value net benefit of $1.2 billion. The Consensus Forecasts 
survey of major Australian forecasters shows an expectation that 
private consumption will grow around 3% per annum for the next 
decade, so 3% per annum growth is a reasonable benchmark to use. 
The real interest rate on Commonwealth capital indexed bonds is 
currently 4.75%, suggesting a 5% discount rate is conservative, 
particularly as current real interest rates are high in historical terms. 

The CIE estimates the present value of the increase in GDP from an 
open mine policy, if exports are projected to 2010, is $2.4 billion in 1994 
dollars at a 5% discount rate. An open mine policy could make a 
significant contribution to regional economies in the Northern Territory 
and Western Australia as well as to the whole Australian economy. 

Australia cannot afford to forego such benefits unnecessarily. The three 
mine policy needs to be reviewed urgently. 
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