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MODULE 1: PRODUCT AND MARKET DYNAMI

1mportant — but by no means dominant. The regional allocati \ shol s that Asiza
accounts for over half of the market arope (anc@iifica) 1s still large, and the

Produc W ets, Premium Other — Ni Oxide o -
Po. .ors Elec Electro q Products
& Salts Products Products
customesl - - -
Other Nickel . Other
. Foundry Electroplating
Steel Mill Alloy Uses
E BLoOMSBURY
ur‘_)pe ASia Americas Minerals Economics Ltd
Africa R —




MODULE 1: PRODUCT AND MARKET DYNAMIC

USE OF NICKEL PRODUCTS BY CUSTOMER GROUPS-SS CONSUMES EASILY THE
MOST NICKEL AND THE WIDEST RANGE OF PRODUCT

o Stainless steel’s share of the market is around two-thirds:-

ome of the produ¢ % of the nick

nickel and nickel pig iron

o Usage of the largest single product e nickel inf \1¥ Wz — electrolytic cathode — 1s much
more diverse. It is present in volunie in all of the othi: g ner group séctors

oThe electro market can be gplit intogfremi m” and{ \tandard” products. Also, there 1s a

special pellets and powdérs market

Pellets; Premium . . .
Jthe ctro ) Wi Oxide . Nickel Pig
Volume (kt) Powders & Electro — Briquettes E— erro Nickel i Total .
saits  giffroducts Nickel Products

Staw 1 195 i 150 137 274 90 847 & Customer
— = é ) . » | Groupsin 2007

Fou L 3 6 9 87 .
The boxes outlined

N 36 }’3/ 22 L5 are selected for
Electroplatii 39 57 57 153 further analyszs n

the slides that follow

Other Uses 22 28 29 6 86

Total 97 159 447 163 147 279 90 1382 B LOOMSBURY
Minerals Economics Ltd




MODULE 1: PRODUCT AND MARKET DYNAMICS

PREMIA ON AND DISCOUNTS OFF LME PRICE FOR NI PRODUC
Q2 2008-THEY MOVE IN LINE WITH THE MARKET-AND SEPARATELY AS WELL

Q
O

o The premia and disc
products available in the
iicrease

Also, the

1ncrease

et both tend to
ickel incredses.
to

2000 - US$/tonne premium / discount

1000 -

-1000 -

est bar-special products for batteries
normally-paid for products used by
electroplaters, and to a lesser extent nickel
alleys. In a normal market, 1 x 1 cut cathode
will achieve around US$500-700/t.
Considerably more than this (US$1,000/t) may
be paid for dedicated products for this market,
such as Xstrata’s “crowns”. Standard melting
products (like 4 x 4 cathode) achieve US$200-
300/t less

-2000 -

-3000 -

-4000 -

-5000 -

= = Merchant Pre

vlelting 4x4

Nickel Special products for stainless steel generally

achieve less, although premia for briquettes

rose considerably against the market average

10000 between 2005 and 2007. Ferro nickel did this
Q22008 earlier

aunt Delivering to the LME

o Prices for products not deliverable on the LME
tend to be more volatile. This is especially true
of FeNi, where pricing is against the
benchmark of stainless steel scrap.



MODULE 1: PRODUCT AND MARKET DYNAMICS

IN THE MID-PRODUCT RANGE, THERE IS TOO MUCH PRODUCT
LITTLE MARKET

o The role of the markeéiing epartment of

nickel’company is to place U\ product at the
aximumgl 00 dchievable W ile still
ensuring [ ntinuity of business thro
serving log % term} istomers

Product

simple coiti W "Son of p 1um markets
wie Bthe premium products available would
26 :hat thereis a shortage of product
W Stainless ™, nd thus it 1s-€asy to achieve a full premium.
Standard . tt/a - As electroplaters and alloyers use some lower
grade product, however, it is not always
ossible to achieve the maximum premium,
product being sold in a lower order market

~remium M

Y Premium Non It

This 1s even more the case for standard melt
products, that are better than the stainless
steel market requires. Try as they might, the
sellers of these products will have to put them

|
, into stainless steel, where pricing is normally

little above LME flat

o Ensuring sale in an oversupplied market is
important, even if it is only to stainless steel,
as there is a cost in delivering to the LME.
This is not only financial cost. For the
premium product producer there is the
danger of lower priced LME stocks competing
with your own sales




MODULE 2: COMPETITOR ANALYSIS
HIGHLY CROWDED COMMODITY MARKET: TOP 9 PRODUCERS D

Nickel focus

High

LOW

Market focus

Niche

Commodity

Vale Inco*

Xstrata

PT Antam

AngloAmerican BHP

O
O

Market size (mined output)

Degree of vertical integration

o The nic

\ace or

market 1s dominated by
giants like Vale (with the
quisition of Inco) and by Xstrata
(with the acquisition of
Falconbridge). Whether these
companies will choose to continue
being active in this market
segment 1s not yet clear

Other multi metal giants like
BHP and Anglo have a significant
position in the commodity market
segment. Despite their low focus
on nickel business, nickel allows
them to offer a complete product
portfolio to their stainless steel

customers BLOOMSBURY

Minerals Economics Ltd




MODULE 3:VALUE CHAIN & PROCESS OPTION ANALYSIS
SUMMARY OF PROJECTS BY START UP DATE, CAPEX & CAPACIT

Ni capacity ("000 t/y)

2008 2009 2010 2011 2012 2013

Planned earliest/ official date to go on stream

Several projects are expected to be delayed or on-hold

Estimated Europe A A
CAPEX Africa sia mericas
BLOOMSBURY




MODULE 3:VALUE CHAIN & PROCESS OPTION ALYSIS
PROJECT HIGHLIGHTS - GORO

z o Project status: start up expected early 09, capacity60 kt/a Ni kt/a Co (17 kt
% Laterite Ni budgeted for 2009)
@]
o Product/process route adopted HPAL at-higher te rature than oth@% (270
5|, degrees C) then only Ni Oxide (70%to 80% Ni) fo ocessing abro
g 20?1'2&‘,"‘ o Reasons for choice of HPAL: ptropriet 0 years ago by Amax
= and BRGM after extensjveé test work ried oytby Vale Inco
g b= o Favourable LT power supp Enercal through two 50 MW
g8 generators
22
o Tax holi
g HPAL o son for -si : Val co’s model of overseas JV to penetrate
S growth 1 1 in Korea; TNRC in Taiwan, JNMC in China
'L-E“ delay due\ Alocal environméntal pressure and difficulties with Bechtel, not so
/E,’/ inte:::ied h process its ' y proven through US $55 mn pilot plant
ks ct will be Cocarbonate tailor made for one single client in Japan (producer
ydroxides for Li Ion batteries) drawing on Inco’s battery expertise
o 0’s cash-Cost was est. to approx US$1.00/Ib Ni in 2002 after Co credits — BH
latest estimate US$1.51/Ib (in 2006 US$)
o Vale Inco long term view of Ni prices: being in lowest quartile with Voisey’s Bay and
Goro, will continue to strive for being the lowest cost producer, consistent with
Vale’s philosophy

BLoOMSBURY

Minerals Economics Ltd

US$3.2 bn




MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS

ON THE BRINK OF THE ABYSS?

Whatever else one may want to say about the
nickel market right now, one thing is certain
— times are exceptional.

O

Brook Hunt’s 2007 chart of committed and
probable spending on capacity by the
industry shows quite clearly that investment
is running at well over 5 times the historical
average. Much of the uncommitted spending
listed at that time has turned into
committed.

O

O

Even if demand turns out to be strong, the

O

O

al expenditure (USS bn)

25

1997

2002

2007 2012 2017

 Sustaining m Expansion m Projectincl.uncommited
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Products and customer groups
(kt market volume)

ing to dgf¥al N, here we
1llustrate the app& swonment of new

nick@@se by produ{ hand by
cf tomer group wheit¥'La Sa

d. ® on stygam (in 2015)
yeo w latiy (2028).
o Based on a continuation of existing
trends, weanticipate some changes

to market structure, but not
dramatic ones.

o From just over 1.3 Mt/a in 2007, the

total market is expected to grow to

over 2 Mt/a by 2015, and to top 3
Mt/a by 2028.

o Stainless steel will continue to

Pellets, Premium A . .
Other Electro . Ni Oxide . Nickel Pig
Volume (kt) Powders & Electro Briquettes Ferro Nickel Total
Products Products Iron
Salts Products
Stainless Steel 1 300 247 184 382 152 1266
Other Steel Mill 2 83 8 3 7 ~2
Foundry 2 98 12 111
Nickel Alloy 49 99 45 _32
Electroplating 47 88 84 218
Other Uses 30 43 40 121
Total 126 /é 649 Y 196 152 2011
Pellets, " amium A . .
Jther Electro . Ni Oxide . Nickel Pig
Volume-kt) Powders & Briquettes rro Nickel Total
Products Products Iron
Salts Produ.
i 413 225 497 312 1852
5 11 164
158
329
Electroplating 377
Other Uses 16 206
Total 140 415 1019 446 246 507 312 3085

account for well over 60% of
demand. Its product range will
remain diverse, though the share of
briquettes is expected to increase
(bar further environmental concern)
and ferro nickel should decrease —
facing further competition from NPI
on the one hand and stainless scrap
on the other.

o Growth demand for premium electro
should exceed the market average



Ni content and total Ni content index

Lower nickel content and higher scrap
in stainless mean a smaller market for
new nickel

200 -
180 -
160 -

140 -

120

ave been the main suppliers of 200 and 400 series
‘ ‘ product. Although both are likely to produce more
value added product over time, their increasing
dominance is bad for overall nickel use.
I o Another trend is the increasing role of scrap in
| 0.5% stainless. Scrap suppliers consider that they will be
| | | | ‘ ‘ able to provide sufficient material to cover 6% p.a.
1] (| I I p— growth in stainless.

012 2016 2020 2024 2028 o If stainless output fails to achieve 6% p.a. growth,
it is highly probable that the share of scrap in
stainless will increase.

o This is likely to affect the emerging Asian markets
first, as end-of-life scrap becomes available

o The net result will be a continuous erosion in the
amount of new Ni per unit of stainless. This trend
1s already established.

i New Nishare ——RatioofnewNiinSS



MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS
REPEATED MARKET SURPLUS — RISING STOCK — LOWER PRICING

o The anticipated relationship between annual market balance, accumulated stocks and pricing is
shown in the two charts below. Although a lot else was going on, it is clegrthat low and falling
stocks were partly instrumental in the nickel price rise that took placen the up to 2007,
and very low stocks in the first half of that year was one reason fof the un nted price spike
at that time.

o Now we are seeing the reverse side of the coin. Accumulated stoc
highs in coming years, and pricing to respond accordingly.

o Longer term, a price related starvation from invéstment could
high prices. Whether it will stay that way igopen to
lead to renewed over-investment (as in-our Base C

ain to low stocks and
existing projects could

Ni Price (2008 $/t LME Cash) Weeks Consumption in 5t Balance (kt)

40000 4 400

Wks Consumption w Market Balance

| == LME Price (5, | — Price (5/t)

300

200

100

-100

200 BLoOMSBURY

Minerals Economic

Present 2028 1990 Present 2015 2028




MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS
PROSPECTS FOR PREMIA — QUITE LOW AND LITTLE CHANGE

o Our forecasts for premia and discounts

2500 - ) ) are shown in the chart opposi
USS$/tonne premium / discount tabulated bel
abulated below
2000 - . ] . .
Premia and discounts to the LME o Bar major change 1
(US$/tonne)
1500 - structure, th
level falling witle3\ME prices
1000 7 se produggmenot delivers e on the
ME will dntihue to be mosi*vulnerabte
g N to price s ocks
________ o For other{ woduct ' nickel pi
0+ T e=—e——— .
£ 80-95% 0% LME prieé and for
s00 _—— 1 mediates, matte-sells at 75-85% and
- . o cts at 70-80% with
1000 | : \ 1 be lower than MSP
| Data Average
-1500 - 2007 2015 2020 2028 07-15 15-20 20-28
Jating 1x1
-2000 - =~ Melting 21 — W s ant Premium 435 62 103 62 126 84 88
L , Plating 1x1 1791 598 712 598 778 660 671
2500 - vl el — -Ferr__.uickel
Melting 4x4 1158 277 363 277 425 324 332
——Scrap D
Briquettes 1409 213 291 213 410 255 263
2010 2025
Utility Nickel 1627 506 614 505 684 565 575
Ferro Nickel 1620 276 370 275 463 327 336
Scrap Discount 1262 761 -1067 760 943 927 957

Delivering to the LME -339 -153 -174 -153 -189 -164 -166
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MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS
ALTERNATIVE SCENARIOS — DIFFERENT N UMBERS, SAME BASICS

4.0 4

35 -

3.0 -

soenarios, we ai ) forecast

25 -

2.0 -

hdicated be

This p1 hart does Siiii¥that, given the right
conditi¢ s, & Mes for nickel have the potential to
spike uj nas Palso shows that, if they do, an
hdverse| bound is highly likely. Average prices
Hndel;thc two scertarios are not that different.

pply projections ' own is

15 4

10 Demand - High and low GDP
Assumptions, and the Base C

05 -

0.0

2007 2010 2013 2016 2025 2z

rice — the impact of the alternative
supply assumptions shown opposite

=
w

LME cash US$/Ib

=
o

T T T T T T T T T T T T 1 [} T T T T
2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2008 2012




MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS
FORECASTING METHODOLOGY — ALTERNATIVE DEMAND ASSUMPTIONS

Long term demand, supply and price model (work in progress)

Factors Applied to Forecasts Scenario Bass “ase

Insert "¥" to activate scenario

Base Case Detail See Notes bel _ro. -tructions

Macroecononomics

Base Case forecast adjusted: Yr 1=+0%, Yr 2 =+1.5%, Yr 3 =+ 3%, =+1.5%, Yr5=-+ 1.5%,¥r7=-3%,Yr8 %, Yr 9 =+0% etc.

Impose Economic Cycle

Lower GDP growth Minus 1% p.a. Against Base Case GDP forecast

Higher GDP growth Plus 1% p.a. Against Base Case GDP forecast

China Lower Growth Minus 3% p.a. To 2010, plus 2% thereafter agdinst to Base case GDP forecast

Japan, Taiwan, Korea Lower Minus 0.5% Japan, minus 1% p.a. 5. Korea and Taiwan con = Base Case GDP for

Stainless Steel
tent Yrl=+3%, o Y

Impose 55 output cycle Yo, ¥Yrad=+0%, Yr
Increasing Scrap Use
Increasing Ni content

Lower 55 Output Trend decreass f 1% p.a. Agan .

Higher 55 Qutput Trend is = of 1% p.a. Against Case

Non Stainless Markets

Higher Growth Non 55 Steel | 1% p.a., Foundries +1% p.a., Aioys +1% p.a, Electroplaters +1% p.a., Other +2.5% p.

Lower Growth Mon 55 Steel Mik | p.a., Foundries -1%@.a., Alloys -2% p.a, Electroplaters -2% p.a., Other-1% p.a A

NiO, Briquetts

Premir auct
Prodir:
inus 7% p.a. Against Base Case forecast

Plus 3% p.a. Against Base Case forecast

LU Al LEEEE Heid

BLooMSBURY
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MODULE 4: DEMAND, SUPPLY AND PRICE ANALYSIS
FORECASTING METHODOLOGY — ALTERNATIVE SUPPLY AND PRICE ASSUMPTIONS

Long term demand, supply and price model (work in progress)

Bas T"ase

Factors Applied to Supply and Price Forecasts

lII Insert "Y" to activate sc

Scenario Detail
Higher Lower

See .Wotes below for Instr.  .ons
Base Case set with no "Y" Values
Supply

Price Response of Finished Product Qutput Responsiveness to changes infmarket balance, st s, under-utilised cap. nd proir z2lay [ force majeure-dadjusted

Refinery Project Threshold Adjusts market conditions (prices, stocks, dem: =1 at which projects g

FeNi Project Threshold Adjusts markettonditions (prices, stocks, dema rowL. “hich projects go ahead

Intermediate Project Threshold Adjus arket conditions [nrices, stocks, demar o 5 ~rojects go ahead

LEEEE

Mine Project Threshold djusts market cor — stocks, deman -wth) at which projects go ahead

C1 Costs and LME Prices
Base C1 Cost st Base C1 Cos. setleve 2/1b (High 54.25/1b), kow 52.75/1b)
Trend Change in C1 Cost Trend change in C1Cc /- 0.5% p.a.)
Responsiveness of Costs to Prices Jjusted sensitivity of C _tsto changesin prices

Level of C1/ Price Multiplier 'sted absolute level of the C1 cost E price multiplier

LEETE  EEEED

Tight Market Price Sensi Re »d sensitivity of price as stocks fall below 8 weeks consumption

N

BLooMSBURY
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ABOUT BME

Bloomsbury Minerals Economics 1s a specialised consultancy engaged in base
metals market and price analysis, focussing in particular on copper. Our analysis
and advice relates to all sectors of the industry from mine to thorough and
detailed coverage of end markets for products containing base metals.

A foremost provider of base metals single client consultancy

Our consulting work relates to fundamental supply-demand market analysis,
price forecasting, mine project appraisals, intermediate product market
dynamics and end market analysis, forecasting and project appraisals. Clients
include mining companies, metals processors, fabricators, traders, financial
mstitutions and industry bodies.

A complete service provider for copper

Other product and service offering encompasses the following:

* Monthly and quarterly copper market service publications
* Groundbreaking copper price modelling

For more information contact: Paul Dewison, Head of Consultancy
Phone: +44(0)207 529 8914
BLoOMSBURY

Email: pd@bloomsburyminerals.com sl Epeomira

Or visit: www.bloomsburyminerals.com



