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Platinum, the mejor metal recovered by the platinum mines in South Africa, iy unusual smong
metals in that ifs comraercial applications are limited to three major sectors, namely,
autocatalysts, jewellery and investment. Hence, any degree of change in thess sectors will

‘either result in a rapid flooding of the market and a drop in the price, making it uneconomic

for mines to continve to operate or, on the other hand, create a shortage

 The purpose of the study is to detexmme the future changes in the fundamentals the effect

thereof on the price of commoditiss produced by the platinum mmmg compmes, and the
consequent changes in the South African planuum mdusu'y

ﬂ'he study was done mamly through literature research and empirical data. The latter were
used to find correlations betwcﬁn prices, and supply and’ demand, in order to detsrmine the
pmce up to the year 2000. These price forecasts were used in ctﬂculatmg the revenue for each
mine ata speu.ﬁc production rate.

 Final evaluation of the mines was dane by applying various techniques to demnmnc the status

of the mmes

. [+ .
Itis cbncluded that futace entry will be more difficult due to a moderate increase in the price
of PGM. However, after the closure of certain new mines and prospects in South Africa, high
cost producers who are able to Jimplement effective cost saving measures to survive the
recession periods, will be ensured of a flourishing future. '
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CHAPTER1

INTRODUCTION

[

11  Statement of the Problem

ljur‘ing the sc§enties and early cighﬁes the Westcm market relied almost entirely .on a single o ' %
source of platinum-group metal (PGM) subply, controlled by an oligopoly of only thes
‘producers: Rustenburg Platinum Mines Lid, Im _paia Platinum Ltd and Western Platinum Lt_d.'l'
These mines accounted for almost all of the m_fal South African production of 132 tin 1989.

The producers have generally been secretive about technical information such as ore grades,
PGM proportions and working costs, probably as part of the_- companies’ market stratogy.
This made it difficult for other companies to estimate the floor price and the revenue

generated,

..;; During the eatly 1980°s, however, ';gIObal deraand for platinum increased dramatically, which
| ledtoa short supply of platinum, Incm&sed demand from three sectors, namely autocatalysts,
__ jewellery and investmant demand (whmh aocounted for nearly 86 per cent of the total
_ © | Westem World demand), gave rise to an increase in price. Demand for autocatalysts became
B S - important in the control of exhaust emlsmons from motorcars in America, Japan and Europe _
| | s As an investment, platmum enjoyed gieat pnpulanty, especmlly in the East. whera the :

Japanese developed a great afﬁmty for the purity of the metal. This _favourablc climate led to
worldwide exploration for platinum resources, Furthermore, research by MINTEK in South -

Africa, opened new grounds for the development of the UG2 Reef. Other miining compaties
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3 realise_d the oppnrivnities that existed and since then several announcements of new ventes -

have been made by: a diverse 'gi‘oup of enttﬁp:cﬂeurs.-

Tn 1990, however, it was realised that demand was not enough to absatb all the platinum

" entering the market and at the end of that year an oversupply of 70 000 ozt was recorded.

Drastic pnoc dcchnes of all metals occuréﬁ; , aggravated by tlmworld econiomies entenng a
recession pemd Cash {lows of mines were negatively affected; causing three new mines to

cease development or production and established mines o scals down expansions.

1. :

___rnepmpomofthesmdy toﬁndwaysofforecastmgPGMand

| pmductprmandwdemnnmeﬁmﬁnpacufﬁmepﬁoechangeson -
_developmentsdunngthenexhawmmﬁlmeyearm

This will be of the utmost importance to the. investor who performs feasibility studies 'c_n
producing and developing mines. Different cpinions exist on developments in the pla'ti'ndrn

-mdusn'y during the next decade.  These range from a slight oversupply to more severe

expectations of a negative platinum to gold premmm and temporary suspension of expanswn '

programmes and closure of mines. | B S

.~ H catastrophic events are excluded, a possible trend in the fundamentals of platinum could be

determined in order to find a mgmfic:ant price-path which in turn will influence production.
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14  Limitations of the Project

R

13 Iusﬁﬁcaﬁon of the Project.

Thls prowct is nmch needed by the plan#um mdustry at this stage, because of the Inck of
~ information that exists at a time when the market is in oversupply. It could play an Mporzant :
- zole in future planning by Government and could assist the mmmg compames in drawing up

their market sn'alr:gics duung th:s lean pf:riod. ',l‘he investor, in particular, finds it difficult to

~ judge thc ﬁnanclal positions of the platmum cgmpames corrcctly, which acts as & negattve |

stimulus for i mvestment in the piatmum mavket,

I
[

- A sound overview of production statistics was necessary, but these were not obtainable from
- some of the producing mines and were derived from previous research docunents and recent

- publications.

The geographical 150],&11011 of South Aﬁica from wo ﬂ matkets and lack of pmmpt news,
gonerally make 1t ;v‘ere ‘H;fﬁ'mlt to estimate deman4 than sopply. Religble sources Tike
Johnsen Matthey’ 5 Plammm and niewsletters published by the Plaxmum Glllld Inhcmatmnal

and Interintional Precious Metals Institute; acted as valuable sources of reference.

It is recommended that further investigation be undertaken to perfect a model v Shpply and

demand, to act as a basxc tool in the platmum industry to make better predlcuons on supply

and demand balanoes
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Platinusit supply and demand and market shase in the industry is discussed in Chagier 2. The

South African producers and the price behavior of the &ffferent metals i by theds - i |

is emphasised. Tais is followed by a presentanon of the Scuth Afncan Platinum Indusu'y in
Chaplm' 3 o,n,d 2 closér evaluation of thc South Afncan plaunum mines. A s;y.mmaty and
_ conclusion is prcsenhed in Char(lﬁul ' ' o '

Fit

16  Resumé

~ During the last decade, ﬁgures rcleascd by research organmatwns were genarally basad on

emp:rical data and research done by Wagner (1929), Von Gmenr,wa]dt (1977 and Buchanan
(1979‘&

In hi% pubhcauon, ’Plaunum Deposits & Iv'mes of Sonth Afrzca PA Wagner s main object

was to descnbe the platinum-bearing depomwv t}w ’I‘ransvaal and to draw attention to their
enormous economic possibilities, wh{ ( "jnﬂ: wtagc were not explmted to their full
potential, This work by Wagner was used as rﬁferenée by sevcral researchcts ‘nd is a primary

source of mformatxon

Wagner’s geological déscription_ of wie ocowrrence of the platinum{group metals is vcry __

detailed and is used later in the thesis as a criterion to determine the production of some of the
 platinum mines in the different localities of the Bushveld Complex  Valnable information
regarding the grades and ratios rccorded by Wagner, is fmmd in the later work done by Von
Groenewaldt. '
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5 Previewéfthe()rgammtion. st 'afthe._l,l.emzfndetofﬂ:e'fhws.'_ G,

Platmum supply and demand aud market share in the mdustry is dlscussed in Chapter 2. The _

17

South African producers and the price behawor of the different memls mined by these mines o

is emphasised. This is fo]loweci by a presentatzon of the South African Platinum Industry in

_Chapter 3, and a closer evaluation of the South African platmum’ mines, A summary and

conclusmn is presented in Chaptaer 4,
N

e

16 .Reslnnfﬁ‘ TR e D e

Durmg the iast decade, ﬁgures releﬁsed by research nrgamsenons were ,gcnemlly based on

empirical data and research doe_fj hy agner (1929), Von Gruenewaldt (197’7) and Buchanan

\l

1979. oy Ty

In Ius publication, *Platinum Depomts & mnes of South Africa’, PA Wagner s main object
" was to descn'be the plahnum-beanng deposms in the 'I‘ransvaal and to draw attention to thexr

€nOrmous economic possibilities,  which, at that stage, were not exploited to then- fu]l
potential. This work by Wagner was used as reference by severai researchers andisa prunary

V-

source of information. - o

Wagner’s geological description of the cccurrence of the platinum-group metals is very
detailed and is used later in the thesis as a criterion to determine the production of some of the
platinum mines in the ifferent localities of the Bushveld Complex. Valuable. information
regarding the grades and ratios recorded by Wagnor, is found in the later work done by Von
Gruenewaldt, :
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In 1977, Von Gruenewaldt, Professor and. Director of the Insumte of Geologxcal Resemch on _
- the Bushveld Complex, revealed some of his findings on the Bushveld Complex. He tried to
' 1denufy the growth rate of production of platinum in the Bushveld Complcx, in an effort to

calculate the mmauung hfe of the resource. FHis report contams informauon regarding the
thickness of vations scams, and the m—situ and recoverable grades of the platmum-group

metals of the three _platinum-bearing horizons of the - Bushveld Complex namely, the
B Merenslcy Reef, UG2 anclthePlatmef o .

More recently, Buchanan (1979), placed PGM production from the Bushveld Complex in
 relation to world markets. He calculated the revenue distribution from the Mercnaky Reef in
the Rustenburg area, and pointed out the importance of the resource, being a source of

primary platinzm pmducnon, by contrast to other countries. In Canada and the USSR,

‘platinum-group metals are by-products of nickel and copper miniug, South African producers

are thus in a position to adjust their production according to demand,

The abov&méntioncd studies reviewed :he platinum industty as a whole and it is felt that |
some of the data used to calculate platinum production and tevenue distribution are not:

suitable for wise in current studies.

In view of the inadequacies of thess investigations, this stdy is conducted in more detail to
predict the outcoms: of developments in the platmum industry, The feasibility of several
projects during the next five to ten years will &upend on the final outcome of events, but the

next few years could be very lean due to an oversupply in the market,

»o
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The sources of data consisted of Hieraturs scanches (of which Johnson Mamwy\; "Platimum’

reviow-is one of the loading jourmals on the subject), personat communiéaﬁm with

management staff of the d:ﬁPerent mining companies, and empirical data gathemﬂ during
employment as Mmeral Economist at the Minerals Bureau of South Africa, | "3:_:3__

Information concerning producn(\n capacity and revenue was gencral!y obtained ﬁ‘om wmpany

annual reports and the media, "’E-h - o - ‘_-.vl

3
"i\ - ‘:__,u-;\

All metal pnces were gathered from the Metal Bullenn, an Amencan jOllt‘llﬁl which pubh.e:hes
daily, monthly and yearly price ﬁxmgs

=
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2 . PRICE FORMATION

iy
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i

One af the nnportant critetia in waluatmg a nroject is the change m the mcomc and
cxpendmn-e of a mining company. ‘The greater part of the income of mmmg companies,
desived from the sale of mmeral commodiues they-produce, is determined by the volume and
the final matket price received for the commomues. 'I'he market price of a commodity 1s
determined, in turn, by the point of intersection of thc market supply and market demand

 curves for this commodity (Van den nusac:de, 1976 : 22).

‘However, instability in the mineral industry , as stai.d by Tilton (1¥77), occurs when an

unbalanced state exists between supply and demand, leading to fluctnations in pﬂocs The
historic price changes for platinum in particutar, have made it difficult to predlct the price, due
to large prive fluctuations and uncextainty about utput and demand. '

Price elasticity of supply in the short-term is due mainty to substitution, expansion and distance
of transport. Both an increase in supply and teports of substitution were responsible, to a lugh
clegrce, for the drastic price decline of PGM ﬁ-om 1989 to 1991

In the case of an oversupply, scaling down of output can occur within a reasonably short period
by PGM producers in Sonth Africa, However, when the market is in a state of under-capacity,
it takes about 3 yeass or more to develop a new mine. The change in the price of PGM does not
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havc as much of an effect on demand fn the short term, because of the mtcrmedxary status of a
mineral commodtty In this case only a nummal amount is used in the final product, aud the
user is hesitant to use a substitute because of the expectancy of a decline in the price of the

original pmduct and the uncertain efficiency of a new product {as 1s the u\case thh

Models of price predictions are numerous, Theories concerning the supply and demand of
‘PG'M are, howi:vem not yet fully develnped by contrast to the many models developed for
other minerals and meta!s In order to calculats accurate revenue figurcs, each metal waa

treated individually, However, the primary role that platinum played in decision makmg when
embarking on a new venture, diminished during the 1980’s and carly 1990°s when the

' _pmpomon and high pnce of rhodium in the ore shifted thn attention from the Me*nnsky Reef m ._ " E

the UG2

Thus, to get a clear ind&lcauon of mnvements in the market, price forecasts must be made fm' a

least six PGM (plammm, palladxmn, rhod:um, mthf-nium, mdmn and osnritm), as well as guld o

and three base metals (mckel copper and cobalt). -

i?or the purpose of this study, the less important metals were eliminated by multiplying the
volume of each metal produced in 1991 _by“it's average yearly price for the same pericdl, to

determine the contribution of each metal to the revenue of mines (Fig. 2.1),

Three metals, namely platinum, fhodi_u_m sind nickel were responsible for 88 per cent of mine
income. Analyses of those metals were done in more detail, in order to determine supply and
demand patterns from whick prices-were then determined, Price forecasts for the remainder of

the metals were deduced by linear regression calculations, in order to detanniﬁa the future

trend.
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_ Fig. 2.1 - PERCENTAGE CONTRIBUTION BY
~ EACH METAL TO THE REVENUE OF MINES, 1991

B3]

Platinum 46%

H S N e Other 2%
Gt - NSy Coppser 2%
S 3 - Gold 8%

o | C 0 NGO Palladium 6%
| . HAhodium 80%. &E '

P Nickel 12% .
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This attempt was, théfefore, not to predict or explain evary short-term #ﬁcé_movement cf the

metals, bat to try to defermine a relationship between certain variables and previos

 predictions, in order to forecast a price pattem for the metals to be used later in the final

evaluation of the mmes ’

Where poséible_, this analysis is based on established evidence, but in cases where there are no
data available, the study relies on analyses of previous studies and empirical data.

21.1 Supply: o N ”

B
Y
\

Pris...y Supply

Some 281 000 kg of PGM was produced in 1089, The largest single producer, South Africa,
pmduccd more than 48 | per qbnt (131 592 kg) of the total WO.l‘ld PGM production, followed by
the USSR with 127 500 kg\ “The output from other countries is mgmﬁcantly smaller (’I‘able
2.1). The three major pmducars, South Africa, USSR and Canada accounted for about 96,7 per
cent of total world produruon.

Secondary Supply

A significant po:ﬁon of supply of platinum-group metals each year originates from seoondéxj
sources, ie., is recovered from scrap Supply from this sector vanes over time, partly in
response to cyclical phases in the plaﬁnmn price. In 1989'3_ }@aﬁnﬁm price of $_500/ozt acted as
a lower limit for feasible recycling; this, however, has changed. Tn 1990 and early 1991 the
price of rhodium, another substance used in autocatalysts, expelienced a shaip increase in pﬂcc,
which allowed for a reduced platinum price.
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Table2]  WORLD PRODUCTION (?;; PLATINUM-GROUP METALS

Coomty | 1988 | 1989 % | Rak ]
South Africa * 131592 1322891 473 1
USSR | 127500f 127500| 455 2
Canada 1 13444) 10921 39 3
USA 4970| 6280 22 4
| Colombia 810|973 03 5
Australia 433 500 02 6
Other = - 2217}  1538| 06
TOTALWORLD | 280966 28000%| 100
. -
)

Sourcé: . BGS, 1991, p212 i
- * Minerals BurcauafSou!hAfﬂqa _

Scrap material, which accounted for about 6 per cent of total platinum supply in 1990, has-

~ been growing in impoftimce over the past decade, and in 1990 was the third largest source of

supply of platinum. Recovery of the other metals has aléo grown substantially., Large
quantities of thodium, first introduced in autocatalysts .19'83, are likely to become more fully

available for recovery in the 19907, ince the median age at which cars are sorapped is eight

~ to ten years.

212 Demand

' The biggest outlet for PGM in 1990 was for the use in autocatalysts. Deraand from

autccatalysts in the Western World during this period a¢c0mited for 39,3 per cent of the total
demand for platinum and 84,4 per cent of it of thodium. Demand for platinum in jewellery
comprised another large consumption sector, which used 35,3 per cent of total platinum
demand (Table 2.2). |
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It i's‘.*ﬂms clear that these sectors were consuming a large share of the total supply of PGM.
Consequently, the irregular price belmwor of rhodmm, and in pa:ncula: that of platmum,
subject to the change in demand from these sectors.

Table 2.2 WESTERN WORLD DEMAND FOR PLA'I'ETUM PALLADIUM

AND RHODIUM, 1990
| Platioom - | Palladium . Rhodium
Application - — U
S kg %} kg | kg %
Autocatalysts . | 47277 | 393| 9642 | 88| 10575 | 844
Chemizal 6376 | 53 _ - - ' 809 6.5
Dental . - - 31414 | 288 N s |
: . |Electrical . - 6376 53 52098 478 . 373 3,01
. HGlass - 4199 3,5 - - 280 2,2
s - 1investment 6221 52| - - i
|Jewellery | 42456 | 353| 6065 | 56 I
Petfoleum 3732 3,1 - - .
Other | 3732 | 31{ 9798 | 90 498 | 4,0
Total 120369 | 100] 109017 | 100{ “12535 [ 100
Source: Coombes J.M., 1991, p6,10,59 |
Motor vehicles emit large q_uénﬁties of carban monoxide, h}'drocarbons, nitrogen oxides and
other toxic substances, such as fine particles of lead. Bach of these can have adverse effects
Vit on the health and environment. In an effort to minimize the motor vehicle pollution problem,
k ~ emission rates from cars have been limited by legistation in some of the industrialised
Y

countries for over two decades. Since then the motor industry has become the largest
consumer of platinum and rhodium, and an important end user of palladium. In 1990, the .
1 _ autocatalyst industry accounted for 39,3 per cent of total platinum demand, 8,8 per cent of
io total palladium use and 84,4 per cent of total thodiom offtake (Table 2.2). Given this
- | predominance, it is evident tha the PGM indusiry pays a ot of atiention to the worldwide

trend towards adoption of PGM-based catalytic converters, Several countries have, dnring the
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course of the late 1980 and carly 1990°s, adopted standards whieh will rely on these controls
 for the first time, including parts of te rapidly industrializing developing world.

Dunng the. 1980°s, much time went into ressarch to fmrll alternatives to replace the two

metals, plaﬁnum'and shodium, and in 1990 and 1991 several announcements were made of

 alternative compounds to replace them, None of these substitutes, however, scemed to be
": cbmpeﬁent enough to meet all standards but did, on the other hand, depress the prices of
 rhodium and in particular that of platinum, and harmed investors’ confidence in platinom.

-_Jewellexy

Demand for expensive Jewellery pxeces in Japan, the largest consumer of platinum for

'Jewellery purposes, contintied during the late 1980°s to early 1990°s. The market size of
- jewellery gifts, according to a Platinum Jewellery Fair press release in 1991, is antlc:pated to

expand 'ﬁ1rther in the foture. These are signs of a shift in preference from combinatieli__ |
Jewellery of platinum and gold to pure plannum, while combinations of the two metals have a

: tendency 13 emphamze platmum

Further grow:h is expected as fashion and expertise in jewellery making, spread to other

countries,

Fuel Cells

In spite of the relatively high cost of gemerating power using fuel cells in 1990, the

environmentally friendly nature of eperation is resulting in their adoption in a number of
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. .
markets that will lead to lower cost of production. In 1990, at least five compan’es, in Japan

and the US‘A, were close to offering phOSphonc fuel cclls oommcrcmlly, in stzcs rangmg from

10kw o tens of megawatts The phosphoric acid technology, which requites platinum coated

electrades for sansfactory performarnce, is now sufﬁcmntly advanced for commercial
oporanon. |

b

Fuel cells, in paricular the platinum, sotid polymer sell or Proton Exchange Membrane
technology could have a significant future as a mobile power sourog,_;p__gp\ociallj in cars, trucks

and busses with a 10 kw power unit. | : oo N

)
'Fuel cells look set to become a major consumer of platinum over thc ne xt décade, wnh the
market growing to 1,2 million ozt by the year 2000 and to 2,8 mﬂ(gon by 2010 (Nurdm 1991

R O .
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22  Metal forecast
22.1 Platinum
Supply

This section surveys the probable increase in mine supplies of PGM during the next ten jrears,

| upto and including the year 2000, The main foous is on South African mines, as these will -

provide the bulk of new metal tc come onto the market.

Futum supply calculations were made on the assumption th{ht cusrent mmmg development

will commence as originally plannod in 1990
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_ ~ METALS IN THE MINERALIZED LAYERS OF THE BUSHVELD
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15

South. Aﬂ'wa i€ by far the largest producer of PGM. Due to the high raﬁo of platim:lm to other

PGM in South African ore, the counitry s' shzme of world plammm productmn substantla]ly -

exceeds its share of Woﬂd PGM productmn (Table 2.3).

i
/

i\\.

- COMPLEX.
| h&bmansk§~ | uee | Platreet
Pro ions: '
Pt port _ 59 41 _ 42
|Pd _ . 25 34 46
Ru ' S 8 12 _ 4
Rh S j 3 9 3
hiy S 1 1,9 _ 0,8
- |Os o 0.8 17 0,6
Aus o 32 - - 04 34
: Recovery T :
~ Grads PGM+Au g/t : 55 6,0 34
N _ . _ - | - —
| Content % i 0,18 variable - variable
Recovery Grade _ _
Ce | ] | -
Content % 0,11 Iow . variable
- Recovery Grade - - -
ke/t o 0.8 Y 1.8

Source: Von Gruenewaldt, 1977, pSS

In 1990, South Africa accounted for 74,5 per cent of the total world supply of platmum,’

which stresses the mlportant role the counlry plays in any pnce move due to changes in
supply.

In order to obtain a realistic scenatio for 'supply of the PGM and by-products, the analysis of

- each mine was done on a Quatro Pro spreadsheet by feeding in different parameters obtained

from company reports and other relevant publications.




The parameters are as follows:

Tons mifled: The tonnage received at the mﬂl, less waste rock sorlnd on surface,
plus or minus ore taken from or added to mill bins and stockpiles, after adjustment
for the moisture content (Storrar, 1981: 230). '

i
Jdo

In-Situ Grade: Tenm used to distinguish material eg. rocks of minerals found in
their onginal position of formation, deposition or growth, as opposed to loose
disconnected or denved material,

' Overall Mmmg Recovcry (OMI\) -The ratm of mill head gmde to the in-situ grade
Rcducuon ﬂikes place due: .ﬂ
* Losses which are brought about by geologl.cai dlsturbanccs made up of -
potholas, displacements and intrasions.

* Dilution due to shortfall and gullies. -Bot_h increase the tonnage'but reduce

-the grade. Shortfall is tons unaccountable by survey measurement and is

explained by inaccuracies of stope width measu_mmeht underground.

J!

.- £ Metal Proporuons Table 2.3 gwcs an indication of the average metal pmpomons in

m the difforen” layers. 'These proportions do change, however, throughout the
o Bushveld Complex, so tﬁat mines were treated on 'anjndividﬁalnbasis, each with its
g - | | ~ own grade and proportions. o |

|

- _Perccntage Recovery or Extract:on at treatment plant. The ratio &xpressed as a
=, g percentage of the mass ofjthe specific mineral product actually recoveretl from ore

o treated at the plant to its specific mmcml_ content before treatment (Storrar, 1981:
g . : : i




o Dcvelopmentsmthc South African platmum mdustry and the future out.ook are discussed in
‘more detaﬂmChapterS "-* . ' ' |
* Projectsd outpat of PGM in South Africa is expeotod eventually to riss
sharply o reach a peak between 199smni 1994, due to the |
commcncementofseveralp].anwdmmesandtheexpanmmofmsung | t-__;
mmes,aﬂawhlchnwﬁllcwloﬁ.

A further sharp mc:mase is expected after 1997 due to the coiﬁmencement of other new mines
 Iike the Southplats, Kennedy s Vale and Severin prospec'ts to meet mcreased dcmand for -
platmummfuclceus(F@urezz Append:x 1). T : ;/ | '

- North America is the Séoond fargest produoerof PGM in the 'Wéstem World, l-'I‘hcr-e' are
~currently about 30 exploration projects in the USA and Canada. - However, in Canada,
cﬁipluration activity at potenﬁai -PGM-pmducing. $ites was eubdued duriny 1990]91' as risk -

¢ capital became less readﬂy awlable due to the slowdown in the economles of the world.
Increased output is, however, expecied ﬁ'om the Madeline Mines® I.ac des Tises prospect in

Ontario. Established production of PGM in Canada is limited by nickel output,

Mme capacity at the Sullwau}mﬂme in the USA is 27 *00 tons per month with & ratio of '
plahnum to pa]ladmm of 1:3; 5;Coombes 1991, p17) and nnly minor amonnts of nickel and
& rhodium as by~pmducts. Rscovcary by Hlotation i is over 92 par cent. Aecordmg to Coombes

=

.“5__

R
ot
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 Fig. 2.2 - SOUTH AFRICA'S PRODUCTION OF

PLATINUM-QROUP METALS,

1989~2000
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(1990, 17), plans to expand mining at Stillwater have been put on hold for the time being. I

- was, howevcr, assumed for the purpose of this smdy. that further expansion could take place |

by 1997, Expansinn of the project could double capacity to about 5 287 kg platinum and

A2 441 kg palladium per annum. According to Mancusso (1990) development of 2 second-

nine is expmtad to commence at East Bonlder, adjacant 1o the Stillwater Mine in 1993, and
will produce 3 421 kg platinum and 11 508 kg paliadium per annum by the end of 1998, The

- Stillwater mine is, however, vulnerable 1o any pronounced weakness in the platinum and

palladium price. However, with a grade as high as 27g/t platinom and palladinm in some
places (Coombes , 1991, pI7) high prices of these two commodities will assure the

company's continued existence.

| The USSR supplies 2 large percentage of PGM to the Western World, | The Iargest output of

PGM by far in the USSR, comes from the Nqul’sk—Talnakh and Kola Peninsuls, dcposﬁs as
by-products - of massive disseminated Ni-Cu sulphide deposns. Accerding to Von
Gruenewaldt (1991:24), PGM production ongmates from the Noril’sk area, which amounts to
close on 95 000 kg, and other producers in the USSR, notably the Pechenga area on the Kola
Peninsula where grades are only 0,04 . 0,4 ppm, | |

| A representative of Inco, who vxs:ted thes Noril’sk deposit in 1990 has given the followmg

Approx:matc gradés:

Nickel 3%
Copper 5%
Platinym 2,2 ppm |
Palladium 1 1,{} ppm

Rhodium 0,6 ppm
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¢ bpply of the USSR to conntries in the West is expected to incrsase, but availability would be
affected by increasingly volatile political conditions during the period under study and change
. in domestic requirements. If the Soviet indusuy were eventually to be restructured as part of

a market orientated economy, increased output of consumer goods, to make up for the present
scarvities, might result in increased internal demand for platinum. The spplication of
emnission control for the 1.3 million cars prodﬁced each year in the USSR, Would furlher erode
the export allocation of platinum. | '

Zimbabwe will probably also become a large producer of PGM in the Wstern World within

the next faw years. The platinum deposits along the Great dyke in Zimbabwe are probably |

the largest outside South Africa. Within the Great Dyke is the Hartley Complex, which js
100 km -loﬁg and 10km wide. A $193 million (capita! cost, mid 1990 valug) investment ﬁo
bring a mine on stream is enﬁsaged by Delta Gold,. an Australian company and BHP-Utah
Intemanona.L Recent expenditure at the developmg mines in South Africa would however,

s S ugg 3 St 1 “—Hq.__‘.l.lis may be too congervauvg, espec]a]ly m Zimbabwe. Pl‘Odl.lctIOIl of PGM is

i
b
Era

expected by 1996\ !
N

" Secondary Recovery of PGM, accoding to Saville (1988) falls into two broad olasses:

() Industdal recycling, which follows normal business principles of maintamning

minimum inventorles of high value scrap. This is done by recycling promptly under
' rcﬁni_ng' terms, which fairly reflects services supplied, prbccssing_ costs and profit
requirements of refiners, |

(i)  Scrap industry recycling with a speculative motive, especially if the scrap arises as a
Jow cost by-product. Recyclers then tend to hoard and release PGM scrap according

_ )
to their assessment of market price trends and their cash flow requirements, Here
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' autocatalyst recychng is the most likely gmwtl'l area for PGM recychng, because of

the :egular large mput of PGM into this markct.

By 1995, 14 789 kg of platinum and 1 088 kg of shodium ase likely to be avilablc from spent
catalysts, By thc year 2000, these figures are cxpeched to reach 22938kg platinum and
3241 kgrhudmm (Figure 2. 3

. These figures are based on the following assumptions:

* 15% loss o the PGM in place
* 60% of Scrapped converters being l'ecycled g

* Platinom and pelladium recovery of 95 per cént and recovery for thodiut varying

from 60'to 75 per cent, _
* Life expectancy of 10 years for autocatalysts. " | o

B -"I‘he application of platinum-group metals in the petroleum and chemical mdustms is well |

known, These industries are also comparati mly meture indusiries, thh well deveIOped
patterns of recycling. Spent cata_l_ysts are returned to the refiner on a changeout credit basis,
where new catalysts are supplied and the consumers charged for the refining and metal Iosses

in refining. Typical refining terms give PGM returns of 97-99,5 per cent. External supply
* from this sector is thus negligible. - | | s

Betwesn 1990 and 1995, annual supplies of platinum could increase by about 43 030 kg, or
38 per cent. The overwhelming majority of these extra kilograms will originate from South
Africa. i
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Fln 23~ SEOONDARY RECOVERY OF
PLATINUM AND RHODIUM FROM AUTOOATALYSTS-

1982~2000
kg '000
5
B PLATINUM |
EZ) rHODIUM FORECAST
20t
15F

1982 1984 1986 1988 1990 1992 1994 1996 1998 2000




1984 to 1988,

.

Wmidsupplyofplahnumisprowﬁudtol%ﬁﬁzkginthayearm_ |
.whmhmeansawmghmdavm'agegmwﬂlnfs,ﬂpe:wntfmmﬂn .
122 547 kg produced in 1990 (Appendm 2),dependmgon* '

% The sucosss of the first phase expansions by the established South
 African producers and the success of the new ventures |
* Whetlm any of the So-;th African producers etabark on any second
- phase expansion - '
¢ Lovel of sales emanating from the USSR
o _Ihesuocessqfthsp:ojecfs in Zimbabwe, L

' Pistinum Demand

The ana'ifsis'and dévelopment of dermand is based on a number of pubﬁéaﬁbﬁs. Most of the
historic data comes from the widely regardod Johnson Matthey pul:nlmati-:ni1 "Platinute’, This,
combined w1th models and theories published by: economic Joumals and stcckbrokmg
companies, prov:des a chronology of the PGM market, ’

Increased demand is expected from thice major demand seciors mamely sutocatalysts,
jewellery, and foel cells, However, the big unknown factor is the investment sector, vihich
has the capacity to absorb well in excess of 9 000 kg, as was demonstrated during the period

Autocatalyst demand is expected to remain the largest consuming sector of platinum. A
worldwide trend is conimmng towards adopung PGM-based catalytic converters to reduce

vehicle emxssipns.




B

' to be the universal chaice of carmakers in Europe for emission contml.

. h24..

Figure 2,4 depicts the growth trend in the demand for platinum in aumataiysts. Sales of cars

equipped with antocatalysts is expected to grow fronk approximately S0 per cent of all cars in
- 1991 to over 75 per cent in 1993. | : I

Accordmg to Walsh (1991) theé annual growﬂl in vehicle mgxsn'anons around the world since-

1950 has ave.ragcd 5,9 per cent for motozcars and 5,6 for tracks and buses. More recently, the
trend has slowed down. Since 1970, muai car regmtrauon growth averaged 4,7 per cent per
antnm while track and bus registrations averaged 5,1 per cent per anhmum,

A

- The world vehicle population has been growmg faster than the overall munber of pcOpIe, -

indicating that there may not be a natoral limit or at Ieast that it has not been reached yet.

£

' Accordmg to Walsh (1991), anticipaﬁed new car sales for the different regions of the world

inidlcate that while North Ame.nca is not forecast to grow, the Asia Pacific region will grow
,”rap1d1y Furthermore, while the next few years are expoctad to be eoonom:caﬂy difficult for

 Eastern Burope, rapid growth in this region from the year 1995 to 2000 is kkely. Coombes

(1990: 24), receutly gave the forocast growth figures for this region. New car registrations
are expected to rise from 700 000 in 1990 tD 1,2 million in 1995 and 1 6 million in the year
2000 whxch means a substantial potential for the application of autocatalyst tchhnolngy

The tougher standards of emission control set worldwide, ruled out the use of’ the Jean burn
engine with a simple platinum-palladiom catalyst as a means for the small car to mieet

legislative requimmcnts Consequently, pl.atiﬂum-rhodium catalysts, in the ratio of 5:1

(already the favoured configuration for larger cars in Nurth America and the EEC), are likely

A%

Another large ouﬂct is in the motorcycie indusu-y. In Taiwan, where emission control on

motorcycles was implemented in July 1991, 1000 motoiuy'cles are produced every year,
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With a Sg PGM load per motorcycle th13 area could become another large outlet for PGM

'when nnplemenﬁed Iater in all countries where these vehicles are used.

- Jewellery is an area of demand which has been a mainstay of the platinum induetry gince the

mid 1960’s.

In 1990, 87pg» cent of platinum consumed in the jewellery industry was accountaed for by
Japan. ‘It was then assumed that the outlook for the Jeweﬂery.mdustry largely depend_ed on

the continuing growth of consumer spendmg and favourable fecep_tion for ew designs by

Japa'e’s younger set.

"ﬂns ratio is ﬂlustrated in Figure 2.5 where a relation between the devxat:on of GDP from its

5
,’.'!(

long term trend and the demand for platinum for ,;ewe]lery is evident.

It is thws inwitively assumed that, under normal conditions, the demand for platinum

increases when per capita income sises. To check this possibility, the historical GDP and
platlnum demand were used to calculaie a linear regwsmon of Jewellery demand on the

~ buginess cycle of Japan. The result was a conelauon coefficlent of 0,86, which indicates a

very good oonelauon between the two parameters.

A growth cycle was then determined by taking GDP from 1965 and deflating it using the CPI
of Japan. .A path of the business cycle was then calculaued by substracting the long term trend

from the actual values, to get a positive and negative deflection of each following year
 (Lombaard and Stadler, 1981:46). | o

By using this information, the trend in the economy was then deduced and drawn for the next

ten years, under the following assumptions:
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Fig. 2.6 ~ DEMAND FOR PLATINUM BY THE

~ JEWELLERY SECTOR, 1978-2000
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o

-* The Japamese economy was at its peak in 1989 resplting in high demand for

plaxmum in jewellery consumpuon This demand contmucd in 1990, although a

slowdown i in the economy already existed.
* A trongh would be reached by the economic cycle by 1992 - 1993, but not as deep
as _the previous slowdowns, becanse economics are better geared for recession

_ periods.

A growth-trend for jewellery demand was also calculated, with 2 resultant averaga yearly )

growthofS 24percent. _

e

e

Both these factors were then used to establish growth.

Fuel cell develt)pmcm is the most prormsmg development for platmum in thc ncxt ten to
fifteen years. '

Al u

 The US Public Utility Association plans the establishment of 15 0004w of fuel cell capacity

in the Western USA eas:ly next century, In T apan the New Energy and Industrial Technology
Dcveit)pment Organisation published a forecast that by the year 2000, phosphotic acxd

* technology will have an installed capacity of 1 900 megawatts in Japan, whlch will be 85 pe.r

cent of all alternative technology installed, This alone will account for 300000 ozt of
platmum In the year 2010, this will rise to 5 800 megawatls, which would account for almost
one million ounces of platinum (Nurdin, 1991: 102),

Forecasting of platinum application in fuel cells was made under the following assumpuons*

% Lawge scale commm‘cmhsanon no later than the mld-199@'s (Amencan PubIlc
Poveer Association, 1988: 9). 5 L

1
¥
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* Consymption of 1,2 miltion ozt platinum in fuel cells by the year 2000, and 2,8
million by the year 2010 (Nurdin, 1991: 103).

=t

* Loading of 5 g glatinum for each kilowatt of electrical capacity (Coombes, 1991

44).
* The substztuuon of one technology for another according to Ma.runo (1 972: 110)
showsaﬁ S- shaped curve, _ S

‘The new technical approach such as the case with fuel cells in 159 0, has not yet pmved tobe
econozmcally viable, but as the ﬂf w approach contmues to prove itself in an ever W:ldenmg
variety of applications, the clde:mpproach is abandoned. Thz new technology will also not be

adopted at ofice. There will always be some risk involved in adopting it. This approach was

used to fit a Pearl curve on the data available. _-

Figure 2.6 shows the expected growth in demand for platinum in-fuel cells.

- Some 80 per cent of the platinam is recovered when the cells are replaced after four yeais.

Other sectors in the platinum industry which absorb about 25 per cent of total Western World
platinum demand, include investments, petroleum, chemical, electrical and glass indﬁ;nies.

A

Due to the expected lacklustre performance of platinum from 1991 o 1993, investors are _

'cxpected to turn to alternative mvestmems during th.s period, but renewad mwrest is expechcd

in 1993 and the remainder of the decade.

The new drive to lead-free petrol is causing petroleumn refiners to use higher platinum catalyst
loadings. Projections agree that if new source refineries in the Pacific Rim come to frvition, B
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this will mean an increase in demand for new catalyst installations of up to 8 per cent by the
mid-1990s, |

The other sectors are set to remain sme’i. Futher demand in the chemical sector will merely
be to top the exmﬁng catalyst instailations. Over-capacity in the fertiliser industry will cause

a gradual de-acmration of plants in the 1990°s. This is due to pressure within the EEC for

farmers to vse natural dressing instead of fertiliser, Platinum aud palladmm use in the
electronic sector will remain liralted due to the ongoing move to miniz.urise electronic
componcnts Other endtuses in the glass-fibre, pmnt and phaunwcuucal mdustnea arg not

seen as significant zrowth areas.

" In order to pmdlct the demand for platinum in these sectors, a regression analysis of demand

over time was done {(Fergusson, 1976: 115),

Wold demand for platinum is projectsd to 206 674 kg in the yoar 2000
Whichmeansaweightedmmgegrowthofsmperoentmmthe
120 423 kg produced in 1990, | |

Platinum Price

For the purpose of determining the price of platinum, the above-metioned factors were
investigated to find means to forecast the. price Firstly, a correlation between th'é.:' actual
historic data of the supply and deinapd balance and the yearly price for the commadity wes
investigated. On visual estimation, a corrclation was evident between the changes in the
balance, negatiire or positive and the change in the price of platinym, bﬁt the lindar regresgion
correlation of price wﬂh balance was very poor. The assumﬁtinﬁ was made that sorse
difference or lag must exist because of expectations of market players, which could influence
any correlation. Data were smoothed by apply_ing'a three year moving average on the two
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. sets of data in order to attempt a Getter correlation. A much betier negative _carrelaﬁon was:
Lo ~ then achieved, which fits with the assumption criginally made (Table 2.4).

Table24 - LINEAR REGRESSION ANALYSES OFPRICE
' OF PLATINUM PLATINUM ON THE SUPPLY-DEMAND

BALANCE FROM 1976 TO 1990.
' Applying five year moving average:
| Corretation Coefticient )
|Before 0064743
Afer - | -0,51486

@ These criteria were then used to calculate the price of platinum. The slope of the increase
in the price of platinum was determined by the hnear correlation of historic perfonnancc of

 the price.

reacn a poak in 1993 when demand for antocatalysts reaches its foll swing:
in Bnrope. During 1994 to 199%, the prics is 2gain sxpected to degliné. n
fsoent years Japanese investors have accumulatod platinum following the
‘systained riso in the price. During 1990 and 1991, the Japaness have
encountered Tosses on the ‘stock markét which will Bave 1 be offset by
way of selling platinum stocks. Purthermore, secondary supply is likely 1o
'_mmwlsmgnpummammmmmgSoumMa{-m
mﬁllreachfullproducﬁon while the demand for platanummEumpe
1® | moderates to stay in Jine with annual production of motorcars, By 1998
e negative sitaation is expected to be offsst by the increase in domand -
| fortheusemﬁwiceﬂs,andﬂ:epncelsexmtedmmwhWozt

I..@ 2‘?) L

g & W - Theprice of platinum is expected to improve in the second half of 1992, t0

L
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222 Rhodium

Rhodium is produced as a by-product by all the platinum-producing mines, which means
that supply'is inelastic to changes in price. This was tested by applying a regression

- analysis of supply on price, which resulted in a very low correlation coeificient. Keéping )
" in mind that the autocatalyst sector absorbed 84 per cent of the total demand for rhodium
 in 1990, the dependance of price on autocatalyst demand was calculated and & comrelation

'rhodmm (Figure 2.8), This price is expected under the assumptions that;
* future production will be stable, without any dmmpuon, as happened in 1990
- when Rustenburg Platinom Mmes experienced refmmg_ probiems
*" thers is no disruption of supplies from the_USSR

223 Prices of other metals.

The price trends of gold, copper, palladium, ruthenium and iridivm were caiculated vsing
linear regression analyses to get the best fit line, Price forecasts awe represefited in figures
2.8 and 2.9 (Appendix 3). The gradual weakening of ruthenium and iridivm prices
conforms to the supply and demand situation in 1990, where supply was able to cater
comfortably for the demand for both metals. A further increase in platmum producuon
will inevitably result in increased supply of both ruthemium and iridium in arhalready
saturated market, and will result in lower prices. . = _ 'ﬁ"i& .

Thie price of nickel was determined by finding a relationehip bstween the production of
staindess steel and the demand for uickel in this application. A correlation of 0,76 was
calculated. A Gompartz curve wag applied onto stainless steel growth to foréeast growth -

=2,

"‘/;

of 0,78 was obtained. Demand for autocatalysts was then used to obtain the future price of |

%

Y
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t0 2000.- These caloulations were fitted on the linear regrossion calculations to find the ¢
price for nickel. | : |
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3 . AN ANALYSIS OF FUNDAMENTALS OF THE PLATINUM INDUSTRY IN
SOUTH AFRICA | |

memd}ofmmpwrmmdemmeﬁmnymmﬂmoeufm |
meesgwenforﬁmpemdlmu)ZOOOoneachoftheSouth
_\lenmmmgcompames. |

Mme evaluanon tonsists of the physical aspcc-ts of the mine, whwh are ai.so linked
mtnnately with the edbnonuc conditions prevalent dnsung that Speciﬁc period and which

were dealt with in Chapter 2. Although the troe value of a mine is never known untﬂ such

2 mine is completely worked out, the value can be dewrmm.ed exﬂxer tbrough an eshmate or

an informed guess.

i

31  The South African Platinum Indostry.
311  Progress of the Industry

The first report of pmunumm South Africa was made in 1892 by Wﬂliam Betel who
identified PGM-bearing concentrate from the Witivahersrand gold-bearing ores. These ores
contained mainly two plannmwgr‘wp metals, namely osmiuin and iridium, in alloy form,'

commonly lmown as osmiridiumt. Sixteen years Ia.tsr, Drs A.L. Hall and W A, Hemphiey
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' ;.-mporhed the oecurrencc of PGM—beam:g ore in the Rusnenburg districts, but all deposlts

were found to be unéconomic.

In June 1924, Dr Hans Merensky received concentrate panned from alluvial deposits on
the farm Maandagshpek, from Andries Lombaard, a farmer in the Lydenburg district. To

_ Mefensky it was clcaf that the concentrate originated from a nearby"mother lode’. Soon

afterwards, dunite pipes were discovered at Mooihoek, Drickop and Onverwacht. In

 addition, Andries Lombaacd had discovered a 12 metre-thick band of platiniferous rock on
_ Maandagshoek which pmved tobea platmum-beamg magmat:c layer. Merensky was

able io trace the horizon north and southwards for a distance of 100 km. Tn September

-1924 Merensky proposed that the layer be known as the Lombaard Reef, but saon
afterwards it was acknowledged as the Merensky Reef. ’

e

_ The Metensky Reef is found botween the Main Zone and the Critical Zone of the Bushveld

Complex. As it persists downdip for several kilometres, the resouree is bsyond calculation
and the economic, measured reserve calculation is defined mérely by heat gradj.snt and the

| technology to overcome it. The Reef attains its typical development in the Ru;stenburg'and
' Lydenburg districts, where it has, the charactéristics of well-bedded,' sedimentary strata,
‘dipping inwards towards the centre ‘of the Complex at between 6 and 25 dggl'ees

According to Wagner (1929:101), the horizon attains its greatest importance du the
Rustenburg district. PGM grades in the Lydenburg district, average about 3,42 ght
compared to the Rustenburg area, where the average tenor excesds 10,26 g/t over stoping
width of 762mm. L -
A prospacung programme was started in March 1925 in the Potgictersrus district, Acuvxty :
was concentrated on a pyroxenite layer, which pro&cd io be the main platmum carrier and |
which is now kniown as the Platreef. '




In June _1925, attention was focused on the western section of the Bushveld Complex, and
‘the Merensky Reef was located soon afterwards by way of ﬁ‘ci:chss, on the farms Waterval -
and Turffontein. '

Despite the attention given to the discoveries at Wénarherg, Lydenburg and Potgietersrus, -

the focus was centred on the Merensky Recf near Rustenbarg,

El

A rapid and sustained weakening in the price of platinum in the rarly- 1“30’3, led to the
 closure of several t)peratlons, except at Eerstﬁgeluk and Waterval near Rusﬁe.nburg

During this depressed market, rationalization of the platioum industry ook plice, which

" resiilted in the formation of Rustenburg Platinum Mines (RFM) in Septomber 1931, by the
* amalgamation of two operations, namely Potgietersrust Platinum and Waterval Platinum,

After World War II, an upstrge in demand occurred in the chemical industry. Platinum,
formerly-used only for jewellery, was then used by the chernical industry, as a catalyst for

nitric acid and sulphuric acid pmductlon, and for hydrogeneranon and synthesis of

-hydrocarbonsB und hydroxylates.

Thid led to the start of new miges, and renewed competition. In 1949, The Union Plativum

Mining Cowpany Limited, administered by the Anglo Rand Mining and Finance

- Corporation, commissioned a plant near Northam. Steps were takcn by RPM 1o absorb the

Company and it bacame what i is known today as the Union Swﬁon of RPM.

)
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Further mine development was, however, hampered by a fall in the price of platinum in

1958 tp almost half its original level. This was caused by a sharp reduction in offtake by
the end industry and the dumpu?gjof excessive USSR stocks on the Western Market.

The next development came in 1966, when UlJiO;’i!': m‘ﬁaofaﬁon announced its intention to
establish a new mine on & property held by the Bafokeng tribe north of Rustenburg. This -

o becameknownaslmpalaPlaﬁnanimted

" The renewed achvity and competition, hastens RPM’s exploration activities in other

areas. The company recommenced its prospecting of the Potgietersrust leases and of its

property north of the Union Section, on the farms Middellaagte and Amandelbult. In 1972,

a decision was faken to open the Amandelbult Section, with the intention that its plant

would produce 225 000 ozt platinum per annum, and act as lever to provide RPM with the

flexibility to react promptly to any changes in demand. This was followed bjr Anglo

 Transvaal’s decision to mine at Atok, in the Pietersburg arca. In 1977, Atok Platinum was
‘acquired by RPM.

Westem Platinum lemd, managed by the Lonrho grqlup in association with Faloonbndgc
Nickel of Canada, was commissioned in 1971, on the }\‘qrms Middelkraal and Wondérkop,
near Brits, In February 1987, Lonrho purchased FaIconbndgu 8 49 per cent, stakc in
Westplats, bringing its share in Westplats up to 99,44 per cea-::

Although the UG2 chromitite horizon was identified in the 1920, af first no attention was
puid 1o its potenﬁal. RPM, however, conducted studies on the UG2 ore since, 1976, while
Impaiz Platinum has been mining UG2 ore and processing it as a blend with the

: run—of-mme Merensky Reef ore. Miniog at Westem Platinum was initially cpﬂcemrated

’4“'

on the Merensky Resf, but in January 1983, mﬂhng of the Uoﬁz o&@emd
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‘I'hereaﬂer during the penod 1985-1989, several annovncements on developments of new
mines were made. In 1985, the London price of plaunum rose sharply fom $291,47Iozt o

aver $552/02t. The mmmg houses then reahsed the opportumty that existed and feasxbrlxty |
studies and development at different prospects started. '

_ 'However, in the late 1980’s, a collapse in the prlce occurred; 1vh1ch led to the closute of

mines and the suspension of several pruspcct dcvelopments.

In 1987 plans by Severm to deve.lop a 50 ktfmonﬂ:l mme were: abandoned ‘when the. o

company failed to taise the mquncd capital.

Tn 1989, operations of the companies Lefkochrysos Ltd and Rhodiom Reefs Lid ‘were

affiliated to the holding company Barplats Mines Ltd. The Leﬂ:ochxysos mip? at Brits was
renamed Cxocodﬂe River, and the Rhodium Reefs devclopment near Steelpoon changed its
name to Kennedy’s Vale. The Ctocodﬂe River Mine was, however, plagoed with
problems throughout 1990, The ensuing delays in reaching production targets reduced the
planned oi:_tp'ut of all metals, after dEfficulties in underground extraction of ore, mechanical

failufe at the milling plants and arsenic contaminaﬁnn at the refinety, aooenmat_ed' the
| Iock—up of semi-refined PGM in the refining pipeline. As a resuit, operaﬁons at Kennedy’s |

Vale were deferred until subh time that Crocodile River reached its production and
generated a 'poSiﬁ\}e_ cash flow. Hdwever, the ill-fated Crocodile River Mine soon run into
cash-flow problems and was acquired by Impala Platinum in ':he third quarter of 1991, A
month later, Impala decided to mothba]l the operation, due to tha high-cost mine layout

which made the raine unviahle at the prevailing low platmum and rhodium prices.

- Western Platinum acquited tue Karee mine from Impala platinum in January 1990, in

terms of which the Impala Group acquired a slightly greater than 25 per cent equity share -
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._and a 27 per cent pmﬂt parnclpanon in the future camnings of the merged Wasmm-

Despzte all closures and restructuring in the industry, by October 1990, RPM, bascked by
’r‘.'.stmng financial reserves, continued to incréase output and raised output of G2 ore by 30
- 000 tpm at the Union section. This was scheduled to be followed in September 1992, by

an additional output at the Amandelbult Sof-uon, further to the north, compnmng
100 OOOtpm from the UGZ Reef and 40000tpm from the Memnsky Reef. Atok Mine,
with a mmmg and mﬂlmg capacity of 70 000 tpm, undertook a 100 000 tpm cxpansion

e

'programme, dus to be in place by Augnst 992,

Future incregses in output cmﬂd also stem from the start of the Southplats project

(Southern Witwatersmnd Exploration Company (Pty) Ltd), frhé Sevplats project (Severin

and Anglovaal) and ﬁ'om the copper-mckel prospects of Anglo American and Anglovaal in .

' the Eastern Transvaal

The expansion by existing mines and the advent of new producers, have

 cuede the piatinum business environmeh,  \ore dompetitive.

The structure of the South African platinum industy in 1991 is depicted in Fig. 3.1,

32 - The Platinum Mining Operations in South Africa R
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In South Africa, the ggining' of PGM ore is-similar to-gold mmmg, inasrﬁuch as it oocurs in
layé:s in the Bushveiﬁ Complex, wlﬁqh_ enables a pfagressivc minjng method in stopes.
Platinum mining, however, differs fron“?g,gold iaing -in several reépocts. PGM reefs are
igneons in origin wherees gold reefs are sedimentafy. This resuits in a much higher heat

| gradient in PGM mines, Oncofthemainffannesoftheplatinumreefs'is;_mﬂwl’ésin:t_hg_
plags. of the recf, varying from 30 to 500 metres in diameter and cansirg rapid sinking or
rising of the reef. These potholes disrapt the smooth cycle of drilling, blasting and stope

clearing, which results in geological losses, Further dilution of the ore takes place through
inaccursts biasting and the inchusion of waste rock; and during the blasting of gulliss, Tn both
cases, an increase in tonnage but 2 reduction in grade takes place. Dilution was therefore

taken into account durmg the valculation of the overall mining recovery, which is the rati6y of
mill head-grade to mé-fiii-sim grade, expressed 4$ a percentage.
_ . . ._ L,I! . . .

322  Concentration, Smelting and Refining

The treatment of platinum-group metals is 4 complex process. The main source of ore has

* teaditionally been ths Merensky Reef, which is relatively amenable to- processing. However,

the UG2 Reef, lying below the Merensky, poses significant metallurgical problems, The high
chromite content of this reef accumulates as a solid deposit within the fumacc.. It is only with
recent inferest iy the UG2 Reef due to its higher ore grade and rhodium content, that new
processing routes to exwact PGM from this ore, have been developed. Recovery is further |
complicated by the occurrence of PGM, not as 2 separate mineral type, but in chemical
rombination or solid solution, either with base metal sulphides or within a sil_ica‘né miineral
matrix. In some aress, as ju the proximity of dykes and other intrusions, the base metal
minerals have been altered geolog_icaﬂy, and this affects their resnoase to the extraction

mé_thods used.

g




Crushmg of the ore to pamcle size is done to promote the metals chem:cal and bhvémﬂ
| separatmn or concentraﬁon procasse& Ttis dunng this stage that a percenmge of PGM i is iust
in the diﬂsrent proocsscs Metal recovery dunng concentration is usually m the wunge bf
71-93 per cent (S Allison, 1982 and Mining Mmr, 1988), Froth flotation, whl arehy selechsd
chemical reagents induce bubbles, and create an affinity for the metals to adhew to the surfaoe
of the froth from which they can easily be gathered, is used, |

During smelting, the flotation concentrats is mixed with Hmestone (10 act as €fux) and is then

P imé,ted iﬁ a furnace o produce copper-nickel matts which absorbs the PGM, ' The product of

smblung is n‘eawd in a base metal refinery to extract the metals, mpper, nickel and cobalt and
"11 - R

Finally, the PGM metals are refined by essentially conﬁdcnual prooesses. w0 separate the six

_ constitment metals. o

S - S oo

33 Evaluation of the Mining Companics

Al

Several techniques exist to determine the status of 2 mining opefation. Thcse techniques were
used for gvaluation, and to- demonstratc ﬂ:n impagt of variables on the prcsent and future

L status of the mines (Appendix 4).
{o] - A brief description of the variables in the final equation, which combines profit, cost and
b revenue, follows.




331  Cost

Costs arc obviously fvolved in any mining operation and are one of the most impor_tant.' B
critetia in the evaluation of the plzﬁinum' indﬁsu'y,'f_and an’imporiani measure of the future

feaeibiﬁty of an operation. The problein of keeping dey-to-day running costs within bourds,
is a difficult task. I is aggravated in times of bigh inflation in & country like South Afriiaa,"
when extra efforts have to be made either to increase production, 10 mechamze, or to

_mtroduce new operating techniques. The cost factor was the main reason for rhe closure of
) the Croeodﬂe River Mine, me_ntwned in section 3.1.1.

In 19(90}D Russel (1990: 14) estimated the average cost per ton io be a:dund R130. The
author, however, estimates this ﬁgure to be more in the region of R1004. In the avera'ge cos_i o
breakdown, ot-mine costs account for 82 per cent of total expenditure, treatment and reﬁning |
12 per cent and nther expenses 6 per cent, Operatmg cost over and above on-mine cost, add
atound R19/t to the costs of existing producers. These costs comprise milling - 37 per cont,

smelting - 21 per cent, base meial refining - 32 per cent and PGM sefining - 10 per cent.

- Costlton of Ore Milled depends on mining depth and haulage methiod, Increasing depth will

raise cost, while the method of haulage can vary from labom' intensive on the one hand to
completely mechanised on the other, These differences resu]t in the cost/ton of ore milled

varying from one ming to another,

The South African mining industry is undergoing a period where incrzasing labour-cost and

inflation play a major role in the accumulation of costs.

In figure 3.2 the expected cost per ton of ore milled and the cost per kg of platinom produced
is plotted against cumulative tons milled, by the existing and developing platinum mines in

Souath Africi.




=

Figure 3.2

Cumulative Tong Mitled % ve Cost/t
[4:2 4]

.

 Gumulative Tons Milled % vs Gost/kg

B

1 : Platinum Produced, 19887
Cost (RS Cost (R
400 (R/1 000 [j o
180
100— Mapsing
Lainauing
[ P Mok
Weaisrniiatey
50‘ - - -
ke 1000
. a 1 .1_ L. 1 1 L PR [ —— o L ) 1 L i - l_.'l. N ix
¢ 10 20 BO 40 BO 80 TO 86 80 WO 0 1 20 80 40 50 60 70 80 80 160

Tons Milisd (Cumutative %)

Tona dilied {Cumulative %)




&

Q
"
o

L

. . . . . o . - "

Tymulative Tona Milled % va Cost/t.
' 1880 :

O A Oost (R/t)
- 200

Y Runtanbure

1001 . . . rguosils nlv/

Iapsle

D L i 1 1 k I | 3 ] |

ol | 0 10 20 60 WO &0 80 7O 8O 00 100

Tona Millad {Cumiative %)

Flgiilfa 3.2 . '

Gumulative Tons Milled % vs Cost/
Platlnum Produced, 1906 -

Cost (R}
00 (R}

E]

6000 |

40001

PP Rust

8000}

Wunter/KRrea . ]’

2000

D{;I R N T B 1 L ]

0l 10°20 B0 40 60 B0 70 BC 90 1
. Tons Mllled (Oumutative %) °

)

)
‘\\\,.

=N

-
2
ot
.
=

o

. A
Y
.

2

}Il

(#)

—
i

s

A
2
§



P R T

Interesting to note is the ciange in ranking order when the cbst/kg platinum produced is taken
into account. ' -

High cost producers include Lebowa, Messina, Crocodile River and firortham. These mines
will, in future, have to find alternative means to counter ever increasing costs. RPM, for

instance, is experiencing increasingly difficult mining conditions at certain shafts of the

Rustenburg section with increasing mining depth. However, in future, trackless mining

methods at RPM. and the introduction of a chrome 1ecovery circuii, will help to lower the cost
of producﬁon. Expmsmn at Amandelbult and Umon sections, msults in margma]ly lower
cost, due to shallower depomts at Amandelbult combined with hlghcr grade. Mines in the

‘Lontho group are e.xpectad to nnprove profit/t -dramatlcaﬂy after 1992, when teething

problems at their mines are sorted out.© - o h
The deteriorating effect of increasing cost is, however, acceletated by the forecast deciine of
the platinum price from 1994 to 1997, whereafter an improvement in some mines i# expected.

'The impytance of cost was demonstrated with the closure of Crocodile River Mine. On the

other hand, Western Platmum enhances cost effectiveness at ifs shafts through ' the
parucmanon of cmployees in certain decision-making. This contributes to labour productiwty

. and better cost figures.

332  Ore Grade and Revenue Distribution

At 1991 metal prices, the average value of the Merensky Reef was R303,42%, (about R10
more than that of thc UG2 Reef), and that of the Plal:teef was R210,23/t.This indicates the
advantage of high grade Merensky Reef ore, as is the case with Rustenburg Platingm Mines
and Northam Platinum. However, the UG2 has an advantage over lower grade Merensky
Reef operations, dve to the high valus of rhodiusn, which is more abundaat in the UG2. The




o

.5

fact that it can be exploited from existing vaderground shafts 'By some mines, makes it even

mote attractive,

Figure 3.3 indicates the revenue contribution of each metal in the different layers.

333 Revemue

: Rﬂvenue'calcﬁlﬁﬁon was derived from five PGM, gold, copper and nickel Although other
' pmducts like silver, cobalt su]phunc acid a..ad ammonium sulphate are also pmduced by the

larger mming groups,’ for simplicity, they have not been included in the calculations.

Furthermore, vevenue was based on the calculated quantities produoed and the expccted pnces__

recewed for the metals dunng each year under review.

Northam Platinum is by far the highest fevenushton mine in the industry, followed by the

combined mine output of Rustenburg Platinum (Fig 3.4). This can be ascnbed to the high

gradcs which ongmate from the Memnsky Reef. Worthy of note is the fact that both of these
mines were also classified as hxgh-cost producers, which has a_ negat_we effect on profit

(Fig. 3.5).

334  Profit

Profitfs received by the individual mines gives an indication of the control of mining costs by

each mine, Figurés 3.5 a,b,c show the forecast profit/t of companies. Bespife lowor reventieft

figures at the mines of the Lonrho Group, cost control by tbcse mines contributes to the better

L
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Fig.3.3 - CONTRIBUTION TO REVENUE FROM
PLATINUM-GROUP AND BASE METALS, 1991
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Fig. 3.6a - Cumulative Tons Milled vs Profit/t
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performance, for example, Western/Karee, which are now beiter placed in the ranking order.
| It is also clear from figure 3.5 that opencast operauons are highly profitable. Comparcd 0

 underground operations they also have the ‘advantage that income is generated more qulckly-_

at the start of mining operations. ‘The less profitable mines are Messma, Lebowa,_Northam
and Crocodile River. The first two of these have additional cost associated with economies of

scale, while Noriham has extra cost due to .the:depth of the mine. Ali three companies have |

the disad%rantagc that refining is ddne eithior by a sister/parent company or toll refining

overseas, which lengthens the reﬁnmg pipeline of PGM. This is a drawback for mew mines,

because. time is of uie ufmost importance during the refinmg of a high value commodity hke

| theplamum—groupmetals _ s L ' E

. If prices perform ds assumed in Chapter 2, distinctions between the different mining

companies for the period under review are posmblc As indicated by the pmﬁt/t calculations,
the companies most ;hardc.st—hlt by the low platinum prite in 1991 1993 w1!1 be Lebawa,
Crocodile River, Wester .Pl_;atmum, and Northam with its entry in 1992. There should be,
however, a notable recovery of Nord\am in 1993 and also a strengthening of RPM, This is

due to the expected. nsc in the plaunum pnce, which will benefit high-grade Merensky Reef

exploiters. It is possible that dunng the next downturn, these companies will fall back in
sank, due to their reliance on platinum production. Although the grades of Potgictersrust

Platinum are lower than producers of other reefs, the company benefits from the high nickel .

content.of the ore and the fact that costs of opencast mining is lower.

335 Profit/Revenue

Profit/revenne mdzcates the change in mﬂ:ler price or contml in cost. At each mine, costs are
keptata constant growth rate, which means that changes in the profitfrevenue are due mamly
to better metal ratios and initial cost. It is anticipated that Eastern Platioum conld be a highly

e /\) E

k
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R4
-proﬁtable mine in years to come, followed by its smblel&late Wesm Pla(mum ‘The same

. "
et

/ 3 E . applies to Potgxcﬁarsmst Platmum

336 Prof'Cost |

~ All the technigues used so far incorporate oniy one or two variables and might give an
inaccurate mine rdiking. An example is the case 01‘ Impala and Messina i in 1995. It could be

* o esoumed thar beoase of a constant costt ate of change for both cotapanies, Messina, with
) _ the higher revenue/t rate of change, compared to Irﬂpala, will expenence a less severs change
- in profit/t However, this is not the case, as van be sﬁ:cn in Figure 3.6. The line AC fepresents

the revenue/t received at t; and AB the costft,whxch means that pmﬁtfﬁ equals BC. As_tim_e
progresses, revenue/t and cost/t increase and since the rate of increase in"_:post)t_is g_rehterﬂmn

that in revenue/t, the slope BL is greater than CK.

It could thus be assnmed that proﬁtft (’.pl’) will dccliﬁe over time to an amount equal to p2°
: at tz, due to the increass in cost/t from "c1* tw "c2’ being greatét than the increase in revenuo/t |
Y from *AC" to "DE’ . The project will eventually reach a time t3 when the cost/t line crosses
: the revenue/t line at "H, where proﬁtft equals zero. Note that at ts cost equals ‘od and i

/d._,\,‘ revenue equals "JK”, giving a negative profit 'p4’ (loss).

Y ®  Ttthen emerges from the graph that, should no cost reduction measures take place, that the -
P - profitable petiod, ’ts minus t;’depends on the ratio between initial profit *p)® and initial

{ cost/t *cl’. Should "cl’ increase at the expense of 'pl’, the ;ii_ntersen.:ﬁon H gill move to the
left, that is, occur at a time earlier than t3 (giving rise to a shorter profitable period).
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F:Iands

| Fig. 3.8 - Relation betwasn Rﬂ;inui. -
: «.. . Costs and Proiits, '

Increase Irf Revenue/t
_ - e

cd

11 o t2 t3 t4 Time

t = RIC-1 (Large Positive) | R
tp = R/IC-1 (Small Positive) . |
ts = RAC-1 equal 0 |

and

tg= R/C-1 negatwe
where

JL =04 and KL = p4

KL = KJ-IL
= -p4 (negative)




"This statement as formulated as follows: | | _

wheroProfitt = Revewlt-Costht P

.and Reverue/t | iﬁl Pnce(R)XOIeradﬂ(g&) ' |
' - n = numaber of commodities '

s S o
: Profit/t Revenve/t- Cost/t

Costh  Costht

i

T
g

Revovelt  Costh
_ é_ostl_t'_ : Cost/t

 tws
" Pofit - Reveouslt

' y J
: . _1 . P . ’ : ¥ . “

[

This means that the higher the profit/cost facmr,: the better the performance of a_company; . '

| Tmpala  Messina
Revenue/t Change “o.5% 11,14%
Costt Change - 203% 04w
*Profitt Change 45%  642% __
i -  ProfitCost 0784 R




Table 3,1 {3dicates the proficost-facsors for all PGM producers as calculated in this mamner
for the 10 consecutive years from 1986 to 2000.

. i :'.l'}

Teble3.1 - PROFIT/ACOST FACTOKS FOR ALL PGMPRODUCERS

| 1 2 -3 4 5 6 71 8 9
© lieso| 124 109 167 044 020 - - - 046
|| 09 os6 019 088 001 - - - 0%
- o1 | o086 061 085 027 185 - - - 045 |
¢l | o060 08 L4z 054 508 042 - - - |
| 1993 | 071 098 165 065 242 054 - - - I
11994 | 058 o078 141 051 213038 05 094 - |
1995 | 040 06 120 039 188 03%.041 078 046 | L
199°'] 033 054 L,10 033 174 0,18 034 070 0,39
1997 | 03% 057 1,13 035 178 020 037 073 04l
1998 | 034 D67 120 042 194 029,.-837 083 049
1999 | 045 965 126 042 194 039 044 084 049
|2000 | 051 072 135 046,204 035 048 091 054
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It is clear that certain companies can expect to show a deteriorating profit/cost-factor, Th:s is
mainly ascribed to the high cost of production these companies will experience, dug % high

* iriflation and rapidly increasing fabour cost. However, companics which are able t0 keep costs

low and the mme—call—factor high, are able to out-perform certain higher grade mines. Also.

 clear is the better than ~xpm=tcd performance by the Opcncast operations, Eastern and
Potgietersrost PlatlnBM( - '

It is important to note that cepital expenditure and taxation are not taken into gecount in these
calculations. This will put Rustenburg Platinum in a beiter posmon with respect to the offier -
producers, which are heawly burdenerl by ca;ntal oatlay for the next few years.

Finally, an equation given by Posel (1989: 34), was used to determine the pcl'formance of the

different mines over the whole decade; t> indicate the overall increase or decroase in profit;

\

'Changeim-oﬁm = ('1:7;'-':‘- v hatleh

)L—m—-——-
:oﬁtlt!‘nst
where e = % increase predmed in the revenus/t
~h = % increasd predicted in the costt

The factor "¢’ was caloulated, in this instance, from the expected increase in revenue received

from 1989 to 2000, from all the metals, and was found to be equal to 18,31 per cent.

~ The factor *h’ was calculated on the assumption that the platinum min--~ will experience the -

same increase in cost/t as the gold mines had over the past 10 years. This was found to be
equal to 20,3 per cent, It is envisaged that *e® will experience & lower growth rate than 'h*
(Also demionstrated in Figure 3.6 by curve CK having a less steep gradient than curve BL).
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These factors were caiculated to obtain two scenarios:

' Actual e=18 h=20
 Pesstmistic  e=15 h=20

" The point at which the. graph crosses the X-aw, indicates the minimum value of the
' proﬁtfcost—factor which is pczmmed under the assumpuon" of the predicted values for " e and

"h" as indicated on. Figure 3 Tar point A=D, 38 and 3, 7 b pomt B-O 10. 'An optimistic
scenario was not necessary becaus(; all the mines a*heady satisfy the x:ondmons as stated in

. the acteal scenario.

Figuse 3.7 shows the influence of the changes in he price of commodities on the different

mines.

One mine, Northam, at the lower end might experience cash flow difficulties at a lower.
revenue growth rate However, this mine is the first entry of Gold FieIdsiSOum' Africa
(GFSA) inio the platinurﬁ markéf, and with éapital .oufl:ﬁty already more than R—billion on this
mine, it is virtually impossible to postpone deve_;iopmcnt further. ‘This mine will, however,
benefit at a later stage, when other mines reach the same depths, some at & lower grade than
Northam. | o

Two mines also at the lower end are Messina and Crocodile River, These two mines were

| closed as & result of long-term incapability to produce a positive cash flow, due to the fow
" PGM prices at the start of the mines. Eastern, Western/Karee and Potgietersrust Platinum are

well geared to withstand virtually any price decline, while Impala is not expected to
experience much difficulty. It must be kept in mind, however, thet Impala does haveia beavy

,.
)



Flg. 3.7 - Influqnoe of Revenue on the Proflt—!Cost-factor
and Consequent change in Profits |

Flg a - Pessimistlc Scenario where e=15 Fig. b - Actual Scenaria where e=18 and
_and h*=20 _ h=20
- Profit: % 'Ohange : Profitt % Change : _
= 16 e 20 ' _ .
Lo Eastern | i ~ Eastern_| |
o Impala _ E
4 Western/Karee 1, PP Rust Western/Karee -
10 16T Massine S Rp and Crocodlle River
PP Rust bowa )
impala Northam _
B . e 16+ -
_ RPM and Crocodlle River _
Messina $ :
Lebowa
_ _ N _ |
w Fs) . . 5--
o Northarh ' . o _ o _
3 B : ' . .‘.F_
N ~5 0+
4 _ o .
. BT NEEEERE TSR A NEANENR NN N ERNEE I AW AN Al ey ]
y 026 06 0768 1 126 15 - 7B : 010 04 066 08 15 14 186 19
Profit/Cost-factor | Profit/Cost-faotor | !'




Expansion at Amandeibult and Union sections will also result in marginally Iower cost dus to.

64

capital éxpenditure burden which will have an influence on the final distributable profit.
RPM is expected to fare better against the other companies during the period 1991!_1992.

shallower deposits at Amandelbult, along with higher grade.
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4.1 Introducton

=

During the 1980’s, plahnum group metal mining became a feasxblc alﬁcmauve to gold tmmng
- for mining housas in South Afttica, but mcrcased explorahon and exploitation creatcd an
' oversupply of platinum which the market was unable to absorb. The condxﬁons which are o

blame for matket msequﬂ?\}:vnum mre cansed by various factors. : : '
_ h) . : ' i j

Prior t0 1989, PGM pro&lcers ability to adapt to market conditions was mugh greater than [

after the Ford announcement in that year, that it intended tsing palladium as a substitite for

platinum in autocatalysts.  After this announcement, consuers were in a position to |
. ni‘anipulatc the platinum markét to[!‘a greater extent, in particular the autocatalyst market which

is thé biggest consumer of platinum. Also during this period, e third force became more

apparsnt, naifiely the role of the investment sector. Investment plays a dual role in that it |

tonds to stabiliss the masket in'both directions,
PGM producers in South Africa need to take notice of thess important

* signals,bocanse they arc a warning that futuee cntry and the acquisition of

 market shat is going % be more difficult than before 1989, .
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L a2 Plaunum-&uup Metal Supply, Demand and Price Forecas

A technical approach has bcen followed to fomcast the ﬁmdamental changes in the PGM
market for the next ten years, but the final results conform well with market expectanons
The relationship between the world consumntion of platinam and price is strong and formis

the basis for price expectations over the next ten years;

S o

The forecest indicates that copssmption wifl continue o be stuggish uutil
the second balf of 1992, when demand will start 1 increass. Production
'_______J'willhavctnbesetmdmgly but will recult in an oversupply in 1996
: _:_:_;._whcndemandlsexpccmdtomodeme Asurp]nsafp]ahnumwﬂlmost-
.*'kclybemkenupbyfuelcells when expocted largs soale
* \rymercialisation tiles place atﬂlccgﬁofthcdccadc | s

Thc tcuhméai approach which. has been followed to forecast the prices of commodities, give a
expccwd Ionge;‘ Term view, but it fails o identify shost-term fluctuations. 1t is, therefore
impossible to identify short term influences. It does, however, gives an clear indication of

future cycles which is needed for futore planmng

f& 43  The PGM Industry

i

. ~ PGM have many unique properties and as such bave found many applications lin industry.

The high pnce £ some of 1l;hc mc’tals, like all other cxpenswc metals, has exposed it 10
i -' ~ substitution. Platinum, shodim and palladimn however, will,Continue to be the important
metals in- autocatalysts, and many new and excmng uses are continuously being found for

‘them through research.
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Extraction methods have become very soph:sucaned, but the . bst of pm?hcnon, as well as '

capital mvesnnent cost to start & new mine and reﬁne.ry, have become ver'f high. Up to 1989
many producers could afford to explmt several platinum deposits, but high cost, the lack of

- funds and low platinum ptices, haﬁre forced less ecotiomic prospects temporarily out of -

business. - Even the established producers, fiks Rustenburg Platinum Mines and Impala
Platinum, have found it difficult at prevalent prices in 1990-1992.

The rising production cost and difficult economic milien, have caused a shift backwards to an
oligopolistic- m.afkct, which existed befere the expansion boom in the 1980°s. It can also be
argucd thg;l: the closure of mines poses a threat to supply for the ne:{t three years, However, it

can bcl ;.i;tcd that when that happens, the free market price wnfl ad]ust itself to allow new

prdduoers td commence operations. . - : o

-Chapter 2 identified the important fundamentals in the world PGM markets, and e interpliy
 of oligupoly in the major producing country, namely South Africa. Until 1989, this market

worked very effimenﬂy in favour of producers who were able to adjust to changes in the
fundamewltals

Adrastwehangehasmmredml%&mﬂwonsumers’ influence on
the price of the differsnt commodities having a much greater effect on the
price than before, This is booause of dio sbsolute nccessity of platinum
spplications in expanding sectors. A third foroe, namely investment, has
also ame #ato play. By conirust to the one-sided flow which is demand
_oﬂwm%&biﬁvﬂammmsmdwphyadmlmh,i& on
ﬂieomhanditﬁmdstosiabiﬁseﬂmmmtwhamiwgmbuyatahm
thmbyacungassuppmt.andonﬂ:eothmhmwndstosellatany
observable rise in the price.
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It is clear, howévér, that after the announcement made by the Ford Motor Company eatly in.
1989, PGM joined the ranks of other metals with oversupplicd markets at the begining of the
- economic downturnin the early 1990’s; a siﬁ:aﬁdn which has kept prices under pressure
The platinusa price underwent a complete re-rating during 1990, and it is unlikely that the

" world will soon see platinum breaking the $1 000/0z¢ level again. |

It emerges from the graphs that ‘Westplats/Karee, Potgietersrust and Eastplats are highly |

profitable producers in the longer term, with Rustenburg Platinum Mines and Impala,

Platinym,medium profit mmcs. Noxtham Mcssma. Lebowa Plaunum and Cmcndxle River

Iv.hne are uneqmvocally Iow profit mines. '

4

Rustenbnrgﬂannumwnesmthe maﬂ:erlcaderinbenns ofplatinnm productlon and as such

exhibits the most stability in the market. Geographically, it is better situated than Impala and

T.ebowa platinum, both of whom largely employ homogenous labour. forces and experienced
- labour untest in tﬁe past. To date the mmmg dpefaﬁons of RPM have not been plagued by

serious incidents of labour unrest. In addition, RPM has a sound balance shect, which en‘ables.
 them to withstand any short-torm problem; -

In terms of long-term growth, the company stands solid, due to the even spread of metals and-
the high grade of its lease areas, It is evident from the profit/cost-factor that the company will
greatly benefit from the turnaround in thes platinum industry in 1992/93 and agam in 1997.

i
' Rustenburg Platinum Mines also has the advantage that Johnson Matthey, one of the world’s
o - largest platinum dealers, is marketing its pmducts '
A B The sharp decline in the price of the commodities in 1989-1992 undoubtely had a negative
i o influence on the performance of fmpala Platimm. It came at a time when the company
L expetienced labour problems, and when it was committsd to expansions dus to the shortening

A  Xife of its existing areas, The company also faced major upgrading to its refineries due to

g e

R

,.
At




metal lock-up. Should the company overcome these problems, it is Hkely to perform better in
- the longer term, | Impala 4lso has the advantage of income from the Loatho Group of
companies (Fig. 3.1), | SRR "

The Lontho Group of compénies, Wostsm/Kares Platinum and Eastern Platinum, with the
| mam advantagc of shallow deposns and cost cﬂ"ecuve production, are in the best posmon to

. avercome the d:ﬂicult times. : ' ;;;"':'__;
Four compsnies nemely, Lebowa, Messina, Northam and Crocodile River are, however, |

facing difficult times. In the case of Northam and Crocodile River, which are hlgher revenue

earners, reduction in cost conld put these two iines in a better position.

_mwmmmmdmmm. i

e e

Lebowa Mine is already an estabhshed mine that could adapt toa certaﬁi extent in themarket, |
 and as explained eartier, Northam Platinum is the first entey of GoId Fields into the plaﬁnum |
arepa and they are expected to do everything in their power to remain the platinum industry,

Al new underground operations on the Mefenskyl!nefand UG2 Reef

~ | werz to  large extent unsuccessful, which leads one to the conclusion

B : that, provided there are adequate reserves at acceptable recovery grades on

> tho Mercnsky Reof and UG2 Recf, it s casior and chosper o expand

| msﬂngope:anonsﬂ:anmmnm,mmdphhmopemnonsﬁom_
|

_ ‘However, South African producers must avoid adverse competition, which could lead to
Jé ' ~ imbalances in market conditions and price volatility.
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Although the fotare looks very gloomy for at least the largest part of 1992 the produoers

which survive the recession pcnod and can unplcment ei:‘fecuvc cost saving measutes, will

contiriue to make proﬁts. Weakncsscs in the local currency will be an addxﬁonal bonus for

'_ producers
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