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Ore type Merensky uG2 Platreef

Location in the Bushveld Western limb and Eastern limb Western limb and Eastern limb Narthern limb

Depth {m) Upto 1.5km deep Up to 1.7km deep Currently mined upto 250m deep

PGH - 4E F'Iatin_um (62%), Palladium (29%), F'Iatin_um (53%), Palladium {36%), F'Iatin_um (43%), Palladium (36%),
Rhodium (4%), Gold (5%) Rhodium (10%), Gold (1%) Rhodium (10%), Gold (1%)

tt.::rnand;s (grams 4E PGMs / c46 c15 c25

Base metal contribution high (0.2% nickel, 0.1% copper low (0.1% nickel, 0.01% copper) higher (0.25% nickel, 0.15% copper)

very high (due to high chrome

Processing temperature high high

content)
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mFEEAER. ARTST. EEFHHRE. KEFE. EXEAMHLGE
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FHONTEY., 201 9FEN4DDELARNEEFIEHHEI 6%, =
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PHICEHLTCEENHZ LT, BEHEEEZTENFHLECELRLT
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|N[‘))USTR|£\L INVESTMENT
10% to 15% ——— 7% to 11%
Main markets; China, EuN oy :

: Investors can buy Exchange Traded
J North Am
‘apan, Nof erica Funds (ETFs), bars, coins, etc.

Palladium is used in applications
such as electronics, dentistry,
photographic printing, hydrogen

purification and storage

Investors can also gain exposure
through platinum futures equities etc.

JEWELLERY
1% to 2%
Main markets; North America, China

T~ AUTOMOTIVE

80 to 85%
Main markets; US, China,
Palladium was seen as a cheap Europe, Japan
alternative to platinum. Now largely
used as an alloy in white gold or for

men’s wedding bands

Palladium is used in catalysts to
reduce harmful emissions.
Usage in gasoline vehicle

dominates
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BIEMESREMICREL., HREETELRBL L B> TWLSHH R R
EFETTHEOITBERARGEREGE>TLND,

BEFESFONSOIVLFRZRETHDIUTD4DOOERAT. £h
FEFICTSIFF. NSO L ADHLEZECAEKRERERDOEFE
C3HEES5Z D, LALNSTOVLDEGEE, TOFENFEAELET
BBESFTHAHH. ChoDERDOBRIT/ NS DIV LFEITHICK
ERFEEEATLS,

1) HRBESH - BRESHOEBEMTFEMEREDEMETIKL.
TNREITEHLLEEKERDFRE LGS, BBFEAELREIC
TEECGADSDIRERREFEEMERT, HIZE, ERTE
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JESIERIL TS, FICZFDERIZ201 5FEDT 14 —EIL
F—bEH (FHNVIRT—HFITEBT A HATORE) %
122 got=, FEHHETRA MHAERBRETIHAL., &YKL
BETOTRMIEb-2-C L FDERIZEZE LTINS,

3 EHEEDMERE - BHEE (T+—EIL. AVIY. NATY
v R, BR. BHEEMN) ICEoTEICEDNENTDVAL, TT
Fr. ACOLDERERRECELG - TEY . EXHBEDS
BIEERERZE<EALAL., NAEEEHEOFTEAY
JOBEDNRSCOLERENRLEWVN O, AV VENMEZN
FENSFGOVLDFENMEZ, HEITHY ) VENFENEEENE D

_EITiE B,

B 16 R GEHEEE L AZTHEZE

Acronym Description

PGM content

Diesel
conventional
Gasoline
conventional

Diesel mild
hybrid

Gasoline mild
hybrid

Diesel hybrid

Gasoline hybrid

Diesel plug-in
hybrid

Gasoline plug-in
hybrid

Battery Electric
Vehicle

Fuel Cell Electric
Vehicle

48V

48V

HEV

PHEV

PHEV

FCEV

Conventional vehicle with a diesel engine

Conventional vehicle with a gasoline engine

Conventional diesel car with a small 48 volt battery and
electric motor to help with fuel efficiency. Cannot run on
battery power alone

Conventional gasoline car with a small 48 volt battery and
electric motor to help with fuel efficiency. Cannot run on
battery power alone

Contains both a diesel combustion engine and a battery,
can run on either battery or combustion engine or both in
parallel, but smaller battery than a PHEV, so the battery-
only range is shorter

Contains both a gasoline combustion engine and a battery,
can run on either battery or combustion engine or both in
parallel, but smaller battery than a PHEV, so the battery-
only range is shorter

Like a HEV (can run on battery, diesel combustion engine
or both), can run solely on battery power for at least 10
miles, battery can be plugged in to be recharged

Like a HEV (can run on battery, gasoline combustion engine
or both), can run solely on battery power for at least 10
miles, battery can be plugged in to be recharged

Contains a battery (minimum 30 minute recharge time)
which stores electricity. Always runs on battery power
alone

Contains a fuel cell which uses hydrogen to generate
electricity which is the only powertrain for the vehicle (5
mins to refuel H,)

S - 10g of total PGM content; high platinum, low palladium

2 - 5g of total PGM content; typically in a ratio of 1:8:2 of
platinum to palladium to rhodium

Likely to contain similar PGM loadings to a conventional
diesel vehicle - same combustion engine size

Likely to contain similar PGM loadings to a conventional
gasoline vehicle - same combustion engine size

Likely contains similar PGM loadings to a conventional diesel
vehicle. Smaller combustion engine, variable technology

Likely contains similar PGM loadings to a conventional
gasoline vehicle. Smaller combustion engine but runs
intermittently (at lower average temperature, so higher
PGMs relative to combustion engine size)

Likely contains similar PGM loadings to a conventional diesel
vehicle. Smaller combustion engine, variable technology

Likely contains similar PGM loadings to a conventional
gasoline vehicle. Smaller combustion engine but runs
intermittently (at lower average temperature, so higher
PGMs relative to combustion engine size)

Contains no PGMs

Currently contain 30-80g of platinum per vehicle; DoE target
of 12.5g of platinum
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4) BiDES - NSCHLOBHEFEFEICESILTELDIE
FERBEILT 2HARBRHTHS, BEELSHE SN SRIEK
. —BltRF. ZBILRF. BERBREYM. TUOE-TIIHT D
BEIIRRICELLAY, BEIEEEDORFINRE S BEE,
(B2 LEOHRHFLREFICELLE2TETL S, thogHzS
TRILICTNIE (EREHELUSND) BEEIGHEEINIEE
MEEZLYZCELTEOHICIK, LYEDBEEEERZFEZE
BULbhIFED, BfiOESICE>THITLEZESTHLHEY DD
Hbd, FILEBEEA—HN—DBENIZE > THEAMEEBEDHER
NKRIBIZRBLKGY, ALELEENFERAES 819 TE5&51C
HoTW5B, HlZIEY9A Y 20— FEDRED, BBEOLTE
TIVZEDLELREEBEORRE. SS5ICEAV) VOBERS %=
BOTHREDHEN DS,

& 17 BEEFEREE

B 2327
BRED/S OV LFEDER

BEEERONSOUL, RUBESKERDEZICHEFZEZTERLD
FEBERTEHLVL. EABLIGIBEARBAFTHS, 1990
ENB201 9OFNEHMBEHERTEMING400H5EMNEH920
OBRBICEAZEN, FIELEEICELNIBEEERNDEILEME68 - 4
Fomn429. 2 boiztEmMLTWS,

& 18 BZE2 8FRDAINREFLALTHLEFEDHL (6 - 215) 14
EBERTEHDHES (1 - 615) #XE< LAS

7
PGM use and Car sales - Indexed 1990 = 1

—PGM autocat demand (Pt, Pd & Rh combined)

S —Auto sales

1990 1994 1998 2002 2006 2010 2014 2018
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= Palladium auto demand
12,000 —Annual Avg Palladium Price, rhs
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Region/Ci try Emissi M t Event Consequences
(:‘»Or_ng Ikm {gasaline) car - RDE on-road emissions testing:
NOx Per car moving from laboratory to on- Higher loadings (+175 koz pd in 2019)
U road testing 2017 / 2019 9 ng P
95g/ km  car fleet average Annual fine of between€14.7 bn & £34
CO; Fleet 2020 / 2021 bn. Incentive to lower CO, via Hybrid
and BEV
China 6 +40% Pd loadings
China NOx, CO, HC Per car 2020/2021 +50% - 100 % Rhloadings
Early addoption in some cites in Driving higher Pd and Rh prices.
2019 Incentive for substitution
North America NOx CO HC Fleet Tier 3/LEVI Steady increase in palladium loadings

EM:- WPIC U #—F
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RIZ3 YD OILA Ty bEBTREINTEIRRLI, COHRRK
X, O0—NUNRSCHLT 7o RIZIRERETIZ, RAKRDEEHL S
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-

2015 2016 2017 2018 2019 20192018

Palladium Supply-demand Balance (koz) Growth %
SUPPLY

Mined Production

South Africa 2 683 2,570 2,547 2,543 2,648 4%

Fimbabwe 320 306 386 393 37a -4

Morth America 872 911 935 959 943 -2%

Russia 2,434 2,781 2,452 2976 2,802 5%

Other 144 129 131 135 123 -5%

Total Mining Supply 6,453 6,787 6,451 7,006 5,894 -2%

Recycling 2,451 2,488 2,861 31 3416 9%

Autocatahyst 1,930 1,986 2,381 2,634 2932 11%

Jewellery 45 21 21 12 13 2%

Industrial / Electrical 475 481 479 475 471 1%

Total Supply 8,004 9,275 9,312 10,127 10,310 2%
DEMAND

Automotive 7,693 8,044 8,462 8,782 9,677 10%

Jewellery 220 189 167 148 140 -B%

Industrial 1,954 1,871 1,820 1,848 1,742 6%

Chemical 449 413 4437 545 511 5%

Wedical / Dental 458 429 391 358 323 -10%

Electrical 803 872 843 788 728 -5%

Other 134 157 144 177 180 2%

Investment -659 -G48 -3B86 -574 -57 NiM

Total Demand 9,208 9,455 10,063 10,204 11,502 13%

Balance -304 -180 -T51 -7 -1,192 NiM
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Platinum Futures Curve
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NS OILEEICE, 41Ty boaqsy, BYITEITE Shiz ETF,
NSO LMEBRPEYOMEDEBIEF L -EMBEMR. S HIZENS
OO LDMEREB T TH CHILSHOMKRMC TS FHEEIES L~
ERAERGENDH D,

TIZEODDONS OO LBREEGBEIE Lz, HERICE > TO#RIE
FRAERVFEAANDAR FORELBRT NELEN. TRIETERIC
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B 34: #2m/NZ 204 ETF Bdg (REIEELFEFIL2 02 0F2 FiFm)

ETP holdings (koz)

Region Fund Country Inception Ticker ;\gzn(i/g)ement Current Oz Value (USD mn) % of total
0,
Asia Japan Physical Palladium ETF JP 02/07/2010 1543 JP EQUITY 0.59 5,356 13 1%
ETFS Metal Securities Australia Ltd - ETFS Physical Palladium AU 19/12/2008 ETPMPD AU EQUITY 0.49 3,430 9 1%
Total Asia 8,787 22 1%
Europe Swisscanto ETF Precious Metal Physical Palladium CH 06/01/2010  JBPAEA SW EQUITY 0.50 18,673 47 3%
WisdomTree Physical Palladium GB 24/04/2007  PHPD LN EQUITY 0.49 82,299 206 14%
Xtrackers Physical Palladium ETC GB 22/07/2010  XPAL LN EQUITY 0.45 3,584 9 1%
Xtrackers Physical Palladium EUR Hedged ETC DE 26/07/2010 XAD4 GY EQUITY 0.75 10,773 27 2%
iShares Physical Palladium ETC GB 11/04/2011 IPDMLN EQUITY 0.00 4,611 12 1%
Invesco Physical Palladium ETC GB 14/04/2011  SPAL LN Equity 0.39 1,921 S 0%
ZKB Palladium ETF CH 10/05/2007  ZPAL SW EQUITY 0.50 84,258 211 14%
Total Europe 206,119 516 34%
North America  Aberdeen Standard Physical Palladium Shares ETF us 08/01/2010  PALL US Equity 0.60 166,954 418 28%
Sprott Physical Platinum & Palladium Trust us 19/12/2012  SPPP US EQUITY 0.50 46,093 115 8%
Aberdeen Standard Physical Precious Metals Basket Shares ETF us 22/10/2010  GLTR US Equity 0.60 38,981 98 6%
Total North America 252,028 631 42%
South Africa NewPalladium ETF ZA 27/03/2014  NGPLD SJ EQUITY 0.40 28,316 71 5%
Invest Palladium ETF ZA 24/03/2014 ETFPLD SJEQUITY 0.35 109,739 275 18%
Total South Africa 138,055 345 23%
604,988 1,514
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