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progec((s has recently been lughlxghted by ol

(} w mcreas& m demaﬂd for PGMS, espwa]ly plamum, o
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~an mcreawd persplcacltyu. This mcludes quanufymg lue potentlal ranges of a pro_]ect’

wﬂﬂﬂ-ﬁf evaluating and measunng the mbustness of pruposed ﬁew PGM
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. parametors in their project evalvations, The only certtityers is thatall of
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In generai, m:td unﬁer a normal free»market system Wiﬂl Iittle or no oppoftmties for_ %
@ovmmt asmstance to unprofitable mmmg operaﬂons (whmh is a basm assumpuo;; L
hfthls resea'*eh), an*;ne wﬂl contmue to produeeaslong asitis bmlcngevm on mz_," -
wenrl:m'ar cdéts, mﬂerest paymente and othet such oblf; ;atmns, although its capex plgns |
can be & ited dunng per;pds of iower—ﬂlan-normal preﬁts albeit thus hmungme o
' mmb"’s’k:i potennal to survmz, If th1s lcmd ef satuauon vver&,teeontmue, the o - :
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| o operations would be forped into closure ona-by-one until supﬁly fas been cutq
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I@ should be noted thcat ﬁqmum‘vance has been mada for managmbnt respenae to, ldw
or neg@a\ye praﬁtabﬂlty Na‘t mly*xs it 3
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o g such a response, but it can alds very mdélrbetween s and mining houses,y Zat 7
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% Tlus Aot to say, however, that management responsc cannot be mpdelled If f“ona
7 wete to apply-the techniquels of this stud}r to a paticular mma or minitig grot'p“?iﬁd
assum.mg that management respnnsa couid be nably pm&lénteq, theu a pmject

cauld lze analysed that much moi? thoroughly | O o

Harﬂey ?latmum Mmq,}rr Zlmbgb“ﬁ?hag not gez started ﬁxﬂ-sgale,&pe:auons, but has ” 3_
e nevertheless announced some evaluahon results It is Iocated, ungg Gmat Dyka.m_.___f;;
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_' representauon uf the model‘a Iayout

s 'Il: is nnportam to note taat ag chh Jeahsm as posslblc has been apphed o the R
" numbérs used'in the evaluations of tlns s’tudy However,dhe concfusmns cenire on

. Refer to agpendlx 1 for a copy ofthe madel and pagelOfor a diagramm&ﬁc o

- a

A

© The modei is written in Lotus 1»2-3, release 2 2 soft ¢ and is approximately
N 430kbytesm *uze. - | L

- general peréct behavmur ratber than on the. spemﬁc prg,]ects chosen for this research. .

.“ .

o Refgm_ng to appenduc 1 and to page’ 'm_,‘ the' fquc;wmg 'ﬂe‘sqript_iorifs -apmy o . '_ .

| "";_Insteantanenus Projec? Profitab;lity Sheet T S _ _
“"This shest, also entiticd “Intramarginal Analyas of Plaunum Produg {/ vtmrks from -

in sim grades and splifs, to- head grades, then to recoveries at the Com.entratcr,

o Smeiter, NCRw‘;d PMR and thps to yield, in'g PGM/;, for Meransky and UG2 resfs

o
P

o separataly, for mh metal (Pt Pd, Au, Rh Ru, Ir plx)s the base metals Ni and cw).

.These yzelds are averaged for the percentage of UG2 nulled anid mult:plxed by tlwa'
- sales prices (tree-market prices ad_;usted for sales discounts) for each metol, to pmduce
- a figure for revenus per ton milled. It is an mstantaneaus picture ot & ba:-:e date Quly
1991 for alt ca}culauons in this document) usmg pnces at that date, B

i:-"

In addmon, worlung costs (mclurhng ongoing capex and average royalty and lease '_
paid) are calculated in base date ferms. The results pmclured am ‘profitability ﬁgures e

for .Tuiy 1991, namely, tctal costs net of by«product credits per ton mﬂled (th) and®
- per ounce of platmum preduced (Rloz Pt). pmﬁt per ton mﬂled (th) and per ounce:'_ B

9“// .
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Ttus area is used to assmt the operate;r, vxa men& systems and assomamd macms, ‘by

ofplatmum pmduced (R/oz Pt:), cash margin (profit dwideﬁ by ;evenueexpmssed A o
| 2 parcentage) wid cut-off’ head rades for Merensky ‘Reef,f UG2 Reef- and the S
e @mbined pmdﬁcncm of both for the operatmn belng xa

showmg messages and mstructmns v

o Input ?ammeters o - |

o, Included in this area are baszc parameters used elsewhere m the worksheet such as

. metal, ptpelmes (for yeaﬂy metal pradnction calc:ﬂaﬁons), Tease formua royalty -

i pc:centagm, tax rates, whether there i 13 a tax shield for the prbject or not, base date i o
calculat:ons, sales contract percentages, sen&tmty and nsk analys:s parameters am:l

“‘Wtartmgwnmt data for the previous finauclal year, J‘uly 1990 to Iune 1991 B

L 25 Year Pro,leet Proi’iles . - -
. The input in this area, for 25 financm syeats (July % Juna) startmg in 1991!92
o mclude the SA znd USCPI's, head grades, tons mllled, free ma:ket pnces, exchange n
 rates, tax suncharge Tates aud capex. Figures fmm elsewhere in the wnrksheet are

'_ used to ‘caloulate: metal producuun, gosts and ather financlal data and finally, 25 - |
year: proﬁies of cashﬂows, NPV‘s, t}leal ﬁR 8 and t.he robustness pa:ameters i

#

| mentioned previoosly are i:mduced

Lo ._Sens:ttiwtiescﬁutput Awa ) . : .
oo S&imﬁw@ies ate caluulated and placed in thl.s area far”imntmg
o | a s “

v MacroArea. - KA

" bl .
. )

g <5-<. o /; ) :.' .
.. Macros. are mcl‘ﬁded here for 1nputhng data, calt;ulaung, savmg, Jsmwty)‘nsk
' 'analysis prmung, wawmg results grapm\cally, edxtlng the worksheet, remmmg fo. the

- mam dxrectory ntanu and quittmg from Lotus 1-2~3
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“\The forecast econo;mc parameters used in s smdy untll tha ﬁna.nc.ial year 195572

- by SACPI?&QSCPI in nrder to majntam constant rea.{ metal pnces m Rand taerms A
" Stfalght-lﬂle pnca foracast 1s ‘thus assumed - .' L

000
d‘éjaﬂed ot page 13, These figures represent. pne of many views Of the possi (a’
'Omm scenam for the next ten yws but have a ba’?ls in the predlctmns of PGA

& average annuahsed error of long- -term forecasts is %ften smaliar than that
tm ones’, After FY1999!2000 purchamng—power-—panty is
rices are escalated ar. the USCPI and the R/US$ exchangE/'

A

L "I’he convenuonal tesults ate stra:ghtfarward calculatmns of cashﬂows based on the
- _mput parzﬁneters assumed and thus only one se-t of results in year 25 is produced The
- accouating of %ﬂabtzon is :mportant trom a taxatlon point of view. Ce:xstant mory

| 'L'terms are atrived at after discoynting both neganve and pomtive cash flows by thé
o 'cumulauve $ *sCI’I for each applmble year ' o ”

) _r., ;

" For sensit-.vity anaj;siéz'ghe_%dumng parameters are alowed o vary .

@ Individual Metal Prlces (US$/oz for P(:Ms, US$It for Ni and £/t for Cu)
) WorhngCasts(R) S //

@) Capex ®R) | -
" (v) Recovered Grades (g PGM/YY ¢

()  Milied Tons (t)
iy SACPI (% pa)

i) uscer (alps

i) R/USS Exchange Rate o

) R/E Exchange Rate
.

(%) Lease Payments (R)

o

tol, 'I'hey areconsmered suffisient fm' th.s exercise’s pumoses Tt has been said . L
@ onnnuc furecasw tend t0 be pven less rehable than weqﬂler forecas!s but that, !% o
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. -._-.o ( ) Royalty Payments (R) w-} h _—q .G- i
| {xiiy  Tax Rate (% apphcable to mabie profif),
(xm) 'I‘xmmg of Inmal Production (1mportan i buile

3 . : s ;
-

- 'rhe worksheet mm angws for mpui; yf reqmred sensmwty ratlges " for mstanmébus

T results of net wosking costs per ton=mi;ued net warlang costs per ounee nf plagnum _' "

produced and cash ma:gan. In alt cases ifi flais study, these mstantanmus ﬁgures were,

i

calcnlated fom + 5% o ’the abpve sensitivxty parameters o L _‘ LT

e

Mdmm&, dhe lung-term resnlts for zs—year NPV @ 0% d:scount (R nﬁllmn,
' dai@f“"ﬁ-year Real IRR (%) and pScaIated maxlmum cash expnsure (R ﬁ\ﬁhun
mﬁ} were qalculated for ;l; 20% on the above sanmtmty parameters. '

- ?

ey ) ) O
--\;.{‘} . . . L. . . e ao . . . R .'__"‘-v-\{'

Fmaﬂy, best and worst cases for all the above were. calculated usmg the ;}; 5% or
0% sensiuvxgy as the case may be. 5§ % and 20% were chosen to iflustate the

%

. Q{:’.g. o

At

sensxthty analysm techmque, although different pemeqmges ccmld be. chosg;n, -

dependmg on the prefereuge of the operator.
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ooy Fomcm ECONOMIC AR@METERS
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Paga 21 alsa shows the upper and Iower ponenuais for mput paxameters ("upslde and_}. o
_ "downﬂde") m p&rcenlagq;. ?aerms assum:ad for the I-Iartley Pro;ect. “The follamng. x
: shauld be ncmed - ' - : ’ N

; : . K

™

N {1) le potential for metal pnces to vary fmm forecast is based &’ recent__'

' vananona Gf metal pnces. : {\?:_- o

(‘ ) Worlung costs appear to be exn'emely Iow by Son;h Afdcan gtandards. At |
| e RSG[ton milled, compared to betweent K95 and RI&O{m mﬂled at Sduth‘ |
- '_ oAfncan operations, this is pmhab]y a Jusuﬁed concern. For this reason, the' |

: upmde potenhal is assumed to be greater thatz the down.aide potential7 o

‘o

potentlal on this 1tem o

'(iir) (Genaral economic condmons for Zunbabwe may havs 8 .greater poﬁanﬁal for :

. being. worse than being better than the t‘orecasts shown on page 13, 'mpI
~ upsides for SACPI and exchange mtes have thus been given greater wmghmlg :
 than thelrdownmdes. S S \\_' A

ax

NG

2

L] s

o (iii) ca;’iax aso -"appears o be fow in the ’Delta evaluatim, "'especialuy Whe:i one
R ognszders the relatively high cost of capltal gouds in Zimbabwe. At RS %5
o per annual oz Pt, compared to, say RS 703 per annual oz Pt (m Tuly 1991
terms) for the original underground option at Potgjetersrus Platiium (whxch' o

" has now opted for an’ opfmcast Operatmn), it iy not; tob low by South Afncan , !
terms, but the conceﬂ;»at lugh ¢ap1tai ¢osts in Zunbabwe stll! remams. s Agam, y )
therefore, the upsuie potenual is assumed to be greawr than the /e}vnmde -




@y tis also assumed that tax stes have a greater potent:al to increase than to <
T -decrease because of possible future- mebabwean govemmwt mﬁervennon
- coupled wxm their possible need tomcrease ﬁscalspmﬂgodzgmo_mmmm |
"-'programm&s Thus, thepohtzca! isk ot‘ thepro;ectm Zlmhahwe is addressed o

=

e The I:imi_ng __ancl_ pmdtiction B‘und-up' phase at_;_{aruey amears o b_t;: extfegiely o
- rapid. For example, I?ﬁtgieterﬂuk P!atinum’s original undetground option wgs |

o '_'foreca'st to Tedch filll' prqéucﬁon over.five tn six years, compared to three to

o four yeai{(s for Hartley Potgletsersrus Platlnum‘s ongmal 1mdergmund opnon‘ -

o

a delay in pmductlon than therem furan accelerauon P
- The results of the ﬁsk analysis. for W"*?tley are @M grapmcale on pages 437 ".; -
_sInsq,mmary theyareasfoﬂows' o 1 -_ S
T Expected . Stendard <
R e  Result Deviaﬁon "
- Reat IRR, %, 25 years B8 1010
_.NPV Rmﬂhon, 25 years, @ 0% dlscount '725,9 AR '84_,5_
| . @3%dseownt: L8 v 580
o esmmmmy o 9160 480
. Maxitpum Exposure, escalaied, Rmilion: * 6398 = 388
- Maximum I:ixposure, base date, R nulhon 5538, 3,3 .« .
-_ “Payback Period, years, escalated money e 08
toe | Payback Peﬁod years, base date moncy \\ 10,4 o, 1 1

T

The abd(re expected resuIt for Real IRR after 25 years, of 8,83% s 2,53% less than -

M nthe conventi\bnal esult of 11, 36%, . This amnunt could be chnsidered to be the tisk -

. discount l'ate to bﬁﬁpplied over’ and a“bove a normal" h’urdle rate for an NPV
._,analyms '_: : o . ) o . F S . S 8 i -.
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The results of the nsk analysm for XYZ are. shown graphxcally on pages 94 to- 105
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pmducmg valu&sfurEclosesttozero e T PR

Yeers 6. and 15 17 are the Isenods wben (1) pmducﬁon starts aﬂd (2) R&;

IRRaand NPV @ 0% dxscount ﬁrst becume pomtl\\re, reslnectxvely

T

. . . . . R - : ¥, a

5)”_- T, ) L ;.-?’ __r_n

:he Net R/t and Net Rfoz Pt entem pmduce the worst SD and E resalts of the R

E

T e




¥

R NPV R mﬂhon, 25 y&ars,“@ Q% dlscount . '

 stands out as having better ﬁnanczal Tosults in all cases than XYZ The difference in N
. produanon between fhe twa pro,]ects 1s not great enough for thls 0 u;ake them
- uncompmblc '

om0

O a T e e . -_5)»- L
L T i s L T CE ’ . a
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lf one werc to compare the convermonal resalts for Hartle}' and XYZ from a °

o 'potennai mvastor’spoimofmw, Mllﬂ%ﬂﬁ Wﬁ“ﬁemfg_e R TR

".'6 LRy I TS '_ R o wya

RﬁalIRR'%' 25?%::5 ‘ e o, 36 o 68 L

o
.......

@b% discount ol 333 | |

s L 2 -.»,g

Clea:ly, w:thout takmg strategy o nslc analysns mto account the Hartley pro}eet

S

‘i e

P
@
.

RV

B .e;, Sy R )

: l-m::mﬁxposure, escaliated, R milfion : _5' g:‘a‘os
_.G""'_.MaxunumExposure, basedaae,kmuhon :SIB e

~ ‘Payback Period, yeas, escalated money =
L Payback Penod. ytears, base data mom..y v s “9 _ %15
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_ | _ Rlsk analyms hﬂps to add quant:!atwe results for the peromved unoominﬁo: for both
- projocts. Tho foﬁowmg results oompanson is i:hus pmdnced - -

Heol IRR, %,25 Yca:'s N 3 .‘/,;' o 23._’325‘_; l,ﬁlu L P .ﬂﬂi g -0._.873
| N?V'Rmm'””m'm%"”m o 0 TS L BS L W40 4
S S @amdmos | LY | sBO B0 | TS
' L @s%dwm_« o196 80 -1 . s19. § .a e
1 Mt Bxpoes, escalated, Romilion < | - 630,8 e | 1wy | m2
Al Mo brpos, b duie, Rolon | sssp | oms o owm2 | ass
' Puyhagk Veciod, years, cscalsted momey: | - 7,0 7 N A TEI SR T
} Wkp‘nﬂd. m.'bnso&ommm;y « i};}ﬁ._ o | e Ty |

| _Tlus Cﬁ‘mpmaon is now. different from the ono that the convenuonal msults presents

Hartloy is shown to suffe.r more as a result of the risk quaoui[‘ioauon than XYZ does

In faot, XYZ’s oxpeotod NPV @ 0% d1soount is nbw hlgher than Hartley s and
L XYZ’s maximum oxposuro has decroasor! awhilst that for Hartley has mcroased In
- effoot, tho oonvontxonal results have now. oeon discounted for nsk for both projects.

o For example, the risk dzscount rate for Hartley is2, :35 % oomparod to XYZ’s 0,55 %

B

.»‘. L. _' ’i\

S

. Howevor, tlus oxerciso is not meant td roﬂect a mhgent analysls of oither Hartley or

~ahy Soutl: Aftican PGM oporatmn, bm ‘o above results do illustrate the usefulness .

of risk analysm inlooking bevond convmtional results,- espec:all? when two potenual
- PrOJECIS are mtuated w:thm different uncermmty and risk environments. N

' 'What is 1mporta.nt is that the following aro oommon to both projects with regard to

the robustness cntoma Stlldled -

ES ’ = :
- = o

) Net oost!t and. net cost!or Ptare both meff:ment and inaccurate measurements

. of robustness when conductmg smsmwty and risk analysos, compared to other :

R avmlable oﬁtona which produce lower values of Sitl and values of B oioser to.
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| zeroin the foregoiﬁg analyszs, Thereason that thesearemefﬁczent robustness
“ntena is that varlatzons in metal prices both for plannum and for_ ather PGMs “
_ and base mistale, can affect these  criteria without neoessaﬂly affecting
proﬁiabﬂxty For example, at,reductmn in net cost;ioz Pt cm:ld also be o
aoeompamed byafeducunnmrekuaioz Pt. o K B ’ }\ B
| (_ii) _ Cumff head grade 1si]thc most efﬁcxent of the robustness cnte.na, producmg'

m average ‘standard deviation of between 0,545 and 0,835 for the V-factor
(z+az)lz 1 vrhen Real IRRls divided by it and of bemeen 0 430 and 0 514 L
ferV when NPV@ 0% discountlsdmded by it T .
{ifi ) Cut«off head grade has an. expacted result for V. of between (0 140) and _
© (0,046) when Real IRR is divided by it and of betwesy o 049) and 0009.1 =

o whagNPV@O% dxscountmd:videdbylt S
: S o . . u:-.i.\
(w) Gash margm has a shghtly hatter expectcd re&ult, far V when IRR s
| dmdad by, it ((0,066) ~ (0,035)) and also is relauvely a»curate when_ e
NPV‘@O% dlsoountls d.widedby it ((o 035) - 0071) R

W) Cut«of? head grade 1s abette.r rqbusmmmmon durmg the cnucal pennds R

of (1) stat of producuon, (2) Wher a positive Real IRR and NPV @ 0% B
 discount are first made and (3) when & fresh a ybital pm/gamﬁe is embarked .
on, producing Iower deviations and expected r{fsults closer to zern For v than -

me other criteria in the foregomg ‘ana.lyszs. o o o

 Clash margin is ijual io proﬁ't divided by revenne axpfésbed as 4 percentage, Cut—-dff -
head gratle is-equal to 100% less thls cash margm multiplied by the actual mined head
 grade. 1t c.an be concluded therefore that-tut-off hiead grade is & more accuratg : :
reflection of a project's robustneg;; when sensitivity and sisk analyses are run bacause o
it relates both the ﬁnancial and t@shnmal soundness of the {oroject in one paramemr. -




Y shis 5 the case, then presumably one could m@n a step mnhe: Hy calcnlahng the
o ont-off reco _ﬁ_m gr&de and thus covering alt the pcts.‘nble technical vanatinns To do “[L
- this, one would have to lét mdmdual metai recm‘enes have &n mput vanabﬂlity, but
- this'i 1s not done n the model 'I'hls variabmty wuuld probably be very d:fficult to-

' _ deﬁne ' '
A prohlemalxes in trying to dqtennme _Lgthe cut-off head grada mteﬁon sould vary |
RS hss than the cash margin criterion when the two a;e 50, closely related Qnecan 2, o
: f normaliy determiﬁe the oti¢: if one Imows the other ' - - B

o __t,hepipel.mé effect wmch is bmlt mto the ‘model, achangein head%dewﬂlbe
o ‘manifest hy a changé in production not only in the year dn which the head gmdc .
B changes but afso in the sulssequent yeur. This, dn tﬁrn, spwads the ‘i:hanged ‘i'evenue |
" over those twor years and thus dilutes the effect on cash margin for the first year The -
* out-off h&ad grade however, is dete.xmmed b)r multzplying the M head grade hy a o

b

: As an example, asmme that, m one paxﬁcular year head grade changes by x% ".

e

e

.';

e

[ I

Som
g

'i‘h..answ:er hesm the effectthat changes m head grada have overtime Because of

W

fattor n..larad to t;ash margm. ST

' Furthermgreu the pxpehne effect is only y% ﬂ)r that year and (1 - y) % for the._, )

o __ ,subsequent year. 'I'ha ongmal cash margm TR

Tt new cash margin for that year willthus be 1+
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M mIR_Z,Q, _WIxere R-_ w re&enu_e and C = costs
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o R(1+xy) (R-C)
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'. _.-.'I'hﬁ.new cﬁt'?ﬂff._h@?d gmdeWﬂlthusbe" P
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~ Let us assume that i~ T

‘Therefore :-

=

- (LX) (R(1+xy) C(1+xy» > (1+xy) ®RA+Y-O)
(1+ng(1+xy) C(l-!—x) (I+xy)> C(1+xy)2R-C(1+xy)

| _sijmilarg,_ ."the. priginal' i.:utsoff 'hedd_éradé is .

CQ = HG “where I-IG is head grade

_.HG§1+x) S
Ra*f-xy) e

o _Qm ,HG(Mx}R T
: _.-c_;'a'; R{1+xy)(3 HG :

() Ra m; _~‘ c<-1+'xy>

| R(1+xy) C(1+ xyf
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- .mri-y) > Cx’ e

s R(1+x) C(1+x) > R(i-l—xy) ;C" T |
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 which means'that sevenue rust be greatet than costé by & fator of (1, or mu%
Jess the pipeline percentage applicable for each year, for the effect of 3 vanahon in .

headgfadetobegreéternncut»offheadgl‘ade tha-'ﬂ ﬂﬂcaShmal‘gm -

: nl r: N L . el s . '_-9-"’

. t,‘;% e

The 1mpomnt pomt herms that cut—off hend gmde __ggg vary d:fferenﬂy than cash . _-
margm and that it vanes 5ess when uset,j as a robustness cnterzon for Real IRR or

> NPV @ 0% dzscount. During pmducﬁon buﬂd—up, when mmﬁifferance 13 marlaeii o

b

(R»C) is not large, and may even be negative, an(:l thus R(l-y) C wa.ll probably be
less than zero, wluch from the calculataon cabove, means that the effect of a changc -
in head grade Is greater on cash margm than on cub-off h‘sead gmde_., resulting in the -
distortions in SD for V produged by the cash ma:gl,g critesion du::mg the relevant_'

penodsshownbyﬂﬁssmdy. T |

cost preduoers wﬂl survive longer than lngh cost prodt.ners I-Iowever, higﬁ mvenue
‘ produ-::ers will also survive Jonger than low revenue producers. "The net st mtena _
do not take both sides of tlus aquahon into account. The ofher cntena! fit and o
margm-related) do take. both sides. mto accaunt, but- this stndv shows that margm- o

related cnhena ATE Mmore. effiment mdmatoxs of xobustaess than pro‘ﬁt criteria,

_-:1_- S o S o

 Costs aze Televant as[ a major hardmeter of rohustms Lisa simple fact fliat luwe- o

. B pracncal Apphcatxons, however, it’ mafbc ea.mer to rcfer to cash margm asa
- robustness cntermn rather than to calculate thé cash margin from the: eut-off head

grade 'I‘h:ls chome needs to be made by the person coaductmg the eva]uahoﬂ

[ERd

£
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| o The fgllowmﬁgfsteps‘ arethus sugg 't'ed-_

o

o CONCLUSIONS .

’It is eoncluded that, since the cgsh margm cntenon pmffuaes a value of E closest o
zem, ftis expected to bea more accurate measure of pro;éct rgpbustness than the other
cntena canmdered ‘Hor wever, when rupning sensitmty or nslc analysés, cut-off head; '

grade will be a better. indicator Qf project mbustuess because 113 ‘SD 48 Iower in the __ S

foregomg analysm. L

™ -

G

il Waluatlng 2 pogenualpgmpmjw_

a L

: . .i'l'. ‘)) o

o &) xRun the PGM PrOJect rasults convennonally, predmtmg Real'RR, NPVS and | R

o ) If tﬁese results are acceptable and could possxbly fit mg: wprrate strategm

o Dy Rank thei again, but this time on the basis of the expeated diffefence between

g '; Run 31m11ar conventional analyses for all campetltors or ponenhal"apmpeubors
d) Rzmk these results i descendmg order on the basxs of cash margin
| .e)‘" | Run sensxtmtylnskoanalyses for al the above PGM pmd’%rs. L o

\qﬁler finaneial indicators.

a:ms, oompare thém against aimauves avaﬂable to the corporahon

. C'.“

o heaﬁ grade and r:ut-off hea,d grade, expressed as A pe:rcentagé of hpad grade

g) Ihe position of the progect in the above ranhngs will determine the gb&jeck

robustness and thus provide decmon-malce:s mth the necassm* informanon
ho) assess the nskmess invt:tlved Cem

The assessment of the potent!al upWard and downward pohenual of each mpﬁt_ NI

parameter for each producer is essentmi to this kind of evaluation and reqmres m-'_"-_---";;

: ~ depth knowledge and informat;on Thls kind of cumpetmven&is analysis shiould forim .- L

‘an essential part of any executive summary of a PGM pmject evaluation. A brief . |

- outline of & potennal PGM project’s robustness would pmbably be of greater value L

cnm];ﬁetltwenesa

e

| _m executive decxslon—makers than & mmad of ﬁnanczal data with no reference to - '




8.

8

]

o




Q

- J .

s

- PBwvosz

P

Johnson Ma!ﬂley Platmum Review, Magf 1991

B

: .L°f“3 Develwment Corpo:auon 1939
:_'Th’ej'mnomist;s Tune 1'991', p. _37,_-_ __

. '.__-"_f_"D G. Krige, Journal of the South Ai‘ncan Insumte of Mmmg and Metanmgy,- L
',._‘_September 1973 pp 42 49, - D T R S

AL

 Mining Magazine, Tune 1991, pp. 370 - 377

..Q:_ _









Author: Brogan Paul Louis.
Name of thesis: The measurement of the viability of PGM-mining projects in a competitive market.

PUBLISHER:
University of the Witwatersrand, Johannesburg
©2015

LEGALNOTICES:

Copyright Notice: All materials on the University of the Witwatersrand, Johannesburg Library website
are protected by South African copyright law and may not be distributed, transmitted, displayed or otherwise published
in any format, without the prior written permission of the copyright owner.

Disclaimer and Terms of Use: Provided that you maintain all copyright and other notices contained therein, you
may download material {(one machine readable copy and one print copy per page)for your personal and/or
educational non-commercial use only.

The University of the Witwatersrand, Johannesburg, is not responsible for any errors or omissions and excludes any
and all liability for any errors in or omissions from the information on the Library website.



