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emmnment m whxch 11: opm'ahaa. L

A mntmuaﬂ and sustamad pmductzwty'unprovement is as vmi t,a the mzmng | -
mdustry, as 1t isto tha ecanomy Ifthe mdustry isto remam a v1brant &mPIGj’er ;;,f__:-' L

“ _' 3 many thausands vathm i.‘Ins country, and to oantribute towards the 1mprovemmt of - :
B hvmg standards mthm South Aﬂ'lca tius c:a:n bcst be achleveci through productmty T

R _-_-3;1mprovements. L

: The mdustry has dOﬂe mﬂCh w address thﬂ camges__ﬁprOF pl‘oducﬁvxty m :‘ecent
. | _'yearsa | W‘e have trm ned pepple, tﬁed to mpmvs sIciHs, xmpmve educational

: 3_'-?'__-standards, pmmotecl pruducthty cnncspts, mtraduced new Iechnolugy and h‘mﬂad _' 3
. our managers. However, the queshon needs to be asked; "how eft‘ectwe hava we R

becn andwhatarathe results?"

R The above efforts, Whlch deserv: ‘0 be apraudeﬁ W111 in themselves not msmlt in a SO

o .-'-';_"Sustamed pmductmty xmprovemenh s much Iihae n'eanng the symptamg ofa - -
L dlsease. mthout trenting ihe mat cause uf the prablem - Sl

o _-The mdwstry w;.ll have to dmlap long term strategms almed ata sustamed 3
L pmductmty }mpmvement, rathe.r than focus on shurt hann measurw Clear .







- sodiety mm&rwmng &m&ucnv:ty

S '_ - Inthe _ahonal conte:ct there isa dm:ct hnk between we -..hemg o*’ tha ;sopnlatx
. and pmductmty Impmvement in the wards of M’!t;m 1 dtnam, Yin the I
o 'run nnthmg is mm'e nnpartant for ﬂw ectmomie pmspeﬁty of'a t:oumrﬁhm_a

o :.. eontmual xmprnvement m prnductmty " o R

B f--ﬁvm'ﬂﬂng consumed as geods auﬁ se,mices hastu be patd for m the long term R
o ; "_:.:We have Iimnaed reserves m tarms of finances, skﬂled labour ete., and the stasidard f' _:'-7 -
S L 'of lmng_ wh;ch can be afforded depends on what v-ﬁue. of goods are prodnced '_;; -

_ B - ';'_What 1s tme for th& natltm, is just as valid for any orgamszttmm ' Everytlung Lo

S cotisumed as resoumes, mcludmg Iabour has to be pmd for. The sustamahihty ancl - ';
o L _'prospemy of the orgaumanon depends on how productwely the resources are used _ _ | _

L '.-'_.='Slm11aﬂy, in the Iang term: nothing is more mlpormnt far the economic prospenty nf:_

e . ’.;._'an orgamsaﬁon thau a contmual mpmvement in pmductiv;ty EREENE
. -How far South Afﬁca's pmducﬁv:ty perfomance faIIs sherrt af that nf cnmpemlg
e _-_-_“_.'caunmes is evxdent hy companng ﬁgures with those of the UK and Japar. From -

"__mﬂleUKincreasedatanavemge;_}j“” B




m_-th_ :_ Ula_ | cr&asad at a rat& ef_._

busmess sector gavs muse_for mncam, ™ 198’?‘1‘11& pmducnm per umt af capxtal-" |
* was only 63% of the level achievedin 1970, During the same period the
pmductimt;sféf Iahour mcrésed in wtal'-bjr 39 95 whmh means that tonal factor

mamty meased hy oni 13 %_dnrmg tmspenoa. _(2)"” 2

S Whﬂst the ﬁgures are shghtly outdared itis oerram_ mat the mcmm'has not chaﬁgeti
‘-__jfor the better m the Jast few years The South Afncan eeunumy hag ﬁlerefog CEEN
: '.j_slzpped badly in the Iast deoacle and a ha!f w1th overall produchvxty barﬂy '
ST _';"_.'--_mc':reamng whﬂsl; sigmﬁcant ga:ns ate bemg made by siuc main trading parmers It i |

- -’_-.:ma,t well be said that we have davelnped a culmre of poor productmty

o ”"he cansequeme hds undoubnedly been a de;enoratxon in the standard of lwmg of '-; SR
L _ 3-theS A, pcpulanon ymafter year, as we fall ﬁxrther beh;nd our major trudmg o
A :_:Imtm,,rs e RS -

- .ﬁ. If the hlgh expactaﬁons ofpeaple are to be realxsed m the new South Afnca, T
e : -'-'-“'.'_“-jconsmemb}e funds wﬂl have. tobe gemmted within the Sauth Afnc:an ecommy | SR
B .;-mrough high acenomlc gmwm or altetnauvely Inaned on the mternananai markets;_; ':-
S . - Laans and aid. are slwly not a long term soluﬁm, and there are always cendmonsf _f S




nquﬂan, but to 'ysiema

smprovexnentaf m&uéﬁi‘ﬁﬁg*{ﬁpmsﬁ;tha Téqﬁn my ,itti_"




: Thelack nf edum‘hnn and ttaming mthin %he rmmng mﬁustry must ba seen agamst- B
the backgraund of hzstcmcal and pahﬁcal ﬁavelegmmts w:t]un the mmmg mdustty;:-.

L 3{} ; :The labour mtanmve mmmg methods perfecteci dunng the decatles smce tﬁe tum af - 5

_ -the century have tradltaonally sourced zhe: Iewest levels cf eﬂucated and tramad e
SR Iabour ava:lable, often from rural areas and ne:ghbouring states{S) I.abour Was )

R mcnnmd on a short term nontract basxs, and consequenﬂy traml!lg Ieﬂe““ed 3“‘*‘ i

i .Pohcles The S}stem was alsa parpetuated and re‘enforced by Yemrs of apﬂrtheid

5 o jl-The shﬂed labour POOI from whxch thc rmnes have drawn, whllst more stable has '
o :_also been fmm the lower educahon and tmmed mbegones wuh a certam negatwe L

o - shgma attached bo worlung ﬂi‘l the mmes

SR :However, the mining mdustry tOdaY has total freedom in se.lecung whom it Wlshes 5 o

S _to emptoy, anﬂ What educat:onal standards are acceptabla, .The Ievel of trammg

and course centent ofsuch trammg is also mduslry cﬁutrolled, and ﬂtelavet and G

L B '_{_"’__-_'_-mtensxty af traxmng to mtprove worker s!alls dctermmed by the mdustry SR L




B T St ST O PR SNRRRIPLUT 11 SR RU SIS DY LI | LM Ly, T

_n@t@ﬁously slow, aﬂd ﬁIEt thh V&ry hmlted success Many rea:ms and emusea

o _:_:.:m be g;.ven, b m: m & agam ﬁ]& trend is sm:utar to tha bmad Snuth Afrxcan

.. . The rer.my of thf‘ global ermronment is that krwwiedge IS expandmg 91 a.n - L
B -Bxpﬂnentsal ratae mth the totaI knowledge in the world daubimg every 2’/& yeaxs ané ot s

. N with thenme penod o re~dcub1e shorhemng. Researched and developed Imowledge
P :-'_,-__-'-'-:"'_--"mappliedasnewteehnology R I AEY SR

o : - "'--Whemer we, Iikae 1t or nat, the mmiﬂg mdustry aampetes mternanonally and _
ﬂompames which can successfully 1mp1ememt relevant new technolagy wﬂl have a.
e _-_oompetmve advantage e R |

L ;.__53.The. msponmbﬁlty for the xmplementaﬁon of new_mhn"l"gy resis 5‘1"‘"‘33? on “‘“
f;:'_'shoulders of the m:mng mdustl'y ﬁmlf

#H




L :.; prod‘uce frult A fundamental ¢ If
L ._;?."reqmred 1f the pmducnvity culture_xs to be changed for tlw betﬁat’ o B e

- B ned pmduetw_ y._improvement must b& seen as a Iang feﬂn strategy with' long-
_ term beneﬁm. Effort and. resm:mes :nvested may take years. w gémmw an 4

"'e, in nutlook by the mimng industry w:ll‘ ”be; '




= : Ail the above efforts have been gnod but the qﬁestlon 0
— '_have they beeu‘?“ In the wards nf Petet' Dmcker, "Wathout pmductnvity

oo ._.fprnmnted pmductmty f*oncapm, mtroduced Hew technolugy and tramed nur -
o "'\..;"""mnagemsnt. O R o N M R R

st be asked "'how 'effacuve

Ce | objectwes‘ a gmsmess dous xm? hava auy d;rectmn. Wnthﬁut pmﬂucﬁwﬁy

- :"jmeasurement ﬁ does nox: have mntwl" T S | e

S Thisbm gsu s mt‘%kw w 01‘ ds m:mpro Vmgpt‘odnetmty S L

B Objecuves axe: what keeps us focused or gwes us cllrectm, and i v1s:on of’ where, :

; * we are going OhJectives must be srmple, aasy to understancl and taken down to e '-
:[f"-___thelnweStMels. e LT SR :

o p ubjectives must be translated mto 3 ¢Iear acnon plan or Strategy of hﬁw to dchxe*-e

- ':theob;ecuve

o _-In most. attempts to improve produc:t:vxty we have mther not had cbjactwes, or

- o Obj .ves have been marlaquate. . An objecnve ofa reducnon m labaur of weﬂnng
B r:osts by 5 % ,}cr annﬁm in. teml ter;. s 1s ofno use zf an actmn plan does not spell g.ut '.

| : hOW the 0[‘5]60th5 w;]_l be ac.hleved



7 | _: A One of the mam rmsms why management has faﬂed: o set ohject:m and ﬁraw up
R acucm plans i due taa]ack of nnderstandmg of pmducmty lssues, oran fnabitity

N '_to measure pruductmty effectiveh' -

N '__}'A sustamed long term unprovement in pmducuwty can best ba achlevad by

: . g developmg . Iong tenn strategy based on cIeaJ: abjecnves rmted to alt factors e :
e navmg an mﬂuence on pruducnvxty Effectwe preductmty measuremen: isa pre- L

431mmlnmlmmm

Inc:neased wo:ker invnlvem»nt has becume a reahty Workers, often tﬁmugh
employee orgamzanon and unmns are mcreasingly makmg more demanrls an

" ;';_employers relatmg to wages conthtmns of emptoyment and safety Emp]gym m : |
ot | __'be:l‘ig subjected to further pressure to assume 4 greater socml mspons:{;.my m .
o ..;mpmwng tlw standard of hving of emplnyees and the commumty at large. A |

e o m-d,ata mamgement has been on t.he recamng en&, gwmg zn to demands but .

e -wlthout securmg prodllcthty gams in retum. The facua ofall negotiauons must he_ _' '

S ‘on productwity 1mpmvement, thh an understandmg that heneﬁts wxll be shamd hy S

. both parties. A good relationship of mutual trust must be developed between -
. f-workers and management, _'l‘he achxevement nf ﬂns objecnve wm nnly he pass:ble ] .

. :_ :t‘ productivxty cnncepts are understood hy all, and if acceptahle Means ofmmm g_*
PdeUCﬂV!W can be agread tn. _Under these clrcumstancm mcreased worker




B _volvement wﬁl be most pusme and desnrable A trcnd has become evndent in
g "the minibg mdustz:,' of late where pmﬁt shanrtg tmnus sl:mcmres ﬂre bemg o
s __-__;_-;iegotiatett. ’I‘!‘us mav laaf.i to warhers}mcemng camplehely the wmng srgnals as E
e they have no cantml aver 'th' _ ces'of me. mputs and products It m therefore quwe -

- feasihle that warkers eouicl mcmve mcteased bcmus payments_based.
pmdnct prices Whﬂat real produ;:nvfty is dechnmg ar vzce wrsa

" ‘I‘he quesnon | __hich | st be answemd xs qu:nte sxmply, "_does the transfef of weaIth -
fmm shareholders to wurkers result in an merease m productmty If it ﬁoes,_thaﬂ
3 the me.asures enwsaged may be mnomcauy Jusﬁﬁed PRt '

o The. sucoessful 1mplementanon of new. tet:hnolagy wﬂl require vasrly more |
L resouress thare commitied p:aavmusly Relevant nerw technology mustbe :
ST f',-.':'i ldmﬁed aﬂd Suocessﬁﬂly iml’-'iementeﬂ~' o

: _. me agam, the quesuon whieh :must be asked and answemﬂ rs the same a8 abo\,e’ R
o m oﬁlsr words witt the resultant mcrease in pmduatwity _;usnfy the lncreased =
L 3 pendxture, Itas uhwous that ttns qnﬁsﬁan can oniy be answered ifpmdmm ty :_.:_\ :.

- '.cha:nges as a result nf the ﬂew ﬁechnolofry can be gffectmly measured L

-4¢3'.3 _ B . O
B -The successflﬁ 1mplementation ofa long term producnwty unprovment strategy
R : i-__jrests largely w;th management, and tha managcment skills and ta»hmques
"":"_':':'3'afnploy&d» E T S e
| The successﬁll management uf worker mvolvement and the mplementatmn of new“f--'-':' . f
B :iechnology will require 2 clear understandmg of pmducnvity concepts, and the o
| ’ -='- -_'.__'__“.developmentofnewslalls. T T T SR ':-
S '-New nemands will be made tm t:admonal orgamsaﬁonal sn-ucmres and on trmmng _-:f;’ o o







'-nnproved and vme versa It must be rememberad that Pmducnmy meesummm

'_ : | always campares resuits fmm one penad thh another In verms of the theofy ese -
: '..:""are deﬁnedasﬂw old and.new penods. ; SRR :

b T reality__ it i not'only q nues Whlch change betwaen’ pe:nods, but pnccs as wdl;_

: _'-Th:s m,d be pmes gf ]nputs orpmducts between the penods. Pﬂce R.ecovery 1s | L
S ::__fdefined as the rano of the product Pnce over tha reson..rca Pﬂoe- e U

._:_:‘I'he relatmnshlp betwen Productml)' and Pmﬁts cm"'be mtmtwely understaod anﬁ :_3{;'{ o

e ; B . lt stands to lﬁas(m ﬂl‘ﬁt i f' th . m Of PI'Odlwt Quant]_ty over ReSQurCﬂ Quanﬁty 13

SR f-_mmproved that thzs wﬁl contn"ou:e posxtwely to Profits,. Sxmﬂarly zf‘the Pnce
o Recovery eompunent has mprove1 tlus wﬂl aisa have a posxtwe contnbuuon ta

L The lmk between Productmty I’mﬁts, and Pnce Recwvel'y is s;mple, Wlﬂl changes ’“ e

B meits betwem two penods being *he sum af changcs m Pmﬂuetwlty (quantlhe&) and' 5

e '--changcs in Price Recovery (pnces)

- L Profit change = Pmducnvzty Vanance + Pnce Recovery Vananca. -

o in Pmﬁt ean be ealculated anﬂ hkewise the conmbutlﬂn to ﬂns Pmﬁt change from |

| '.For each resaurce used in produczng a product the oonmhuhon o the overail cha.nge )

.  the Pmduchvxty and Price Recover? vatiarices. The term variance is defined as tha
s dewauon fmm a ﬁ.xed !mear relanonshlp based on the o!d penod Proﬂts and
. -'Revenues, S P | : .




': .Calculaﬁun bf lthe pnca recnvery varignes
Rlong _ _an(l?nr Pn}

o -_:-Tha applzc.anun of zhe theory is:best xllt:strated hy the 'worked mple bas
L _;_':_:_;_results fi‘om an operatmg mme,_
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-_-xmbarIant npsranons assemated wuh i ng.

S is Joca m 6Westem Tmnsvaal, andan industnal mimml'is ﬂmm_
o An mendy lS developed alang stn‘kg mthm the alumi na nch shala bami sithe.
_:_-_base of & banded masm : 'ndge m_ the fooﬁzﬂls D fa moummn range :

‘Anglovaal taok over fhe uwnersh:p and management of the. mine & ﬁsw years ago
:.-:(')re is ‘eaﬁposed ing number Bf plts by smppmg the tapml Ioadmg aff the . -
TR weatbezed werbnrdau w4 waste dump. . “Theore s shake blasted dependmg on
i S how dlfﬁcult 1t B to Iaad and Ioaded wﬁh 3.5m’ shovels and transported to ths |
i :_ _=::_"'-'_-'p1ant hy means of 35t dump tmcks;. :-:;.-A@cess tn tha plts 1s obtaméd by a. senes of_ o _if__

cmmps

| | 'Qre is crushed acreened and separated ina heavg medium nnder the addmm of »
R - fm 5111(‘&!1 Thﬂ mateﬂai iS thﬁﬂ ﬂned 1n an Qﬂ fumac% aﬂd tb ‘3 ‘pmd u Ct ﬂ‘l I
S _. .:_::-_-_ .. by amagﬂetl(} sepal'atmn pmne;s el S

TR :'__180 000 tpm is tzeated and anpmximately 96@0 tpm of pwduct is producad “The " i.-_".”

o | :Prodnct is transported w the raﬂ siding: by truck and rmletl to Rmhards Ba.y fOf -
. o axPOrt or dB‘SPatched to the domestic marlmt. Markatmg trends over the last few :
o Yenrs shew an mcreasing Pmﬂuctmn bemg ‘01‘1 an the rzxpurt market . S

e .:';.-':_._':'_In order 1o apply the thsory o tﬁe actil f*"s“m °f W‘“’“s’ itis “mmy w

. s madel the overall operatmn by brealang 1‘ d‘“"“ mto smaller nperatmns The. S
' output from orie oxmanon then becomes the input to the next, and the Pmduc‘?“”ty ._: e
. vasiance and price regovery variance for each of these operations canbe
© . caloulated. T fevel to which the overall operation should be broken up dei”e“d""
o as to what detailed mformauon 13 avaﬂahl& aﬂﬂ thﬁ deﬂfﬁd resu’lts N




Eo ._ 0 pmﬁons

h__fch m tum pr__ ey an output wh:ch rnay be the f‘nal product The theﬁry e

| __;_'the tntal busmess is _themfm-e the. sum nf cenmbut:una for all the. mtennedlate g

'accammodataes the caIculatwn of Pruductmty and ‘Pmce Racovery va.r;ancas for _
each af these mtermed;ate aperahons 'I‘ha contnbutlons to changes in Profit for "

| In thenry ﬂ1ere ls no lumt to the number nf mtermedmt:e operatmns ¥4 the Ievel to -.35
o .--wlnch one wants to apply ﬂie theury m term& of trar:ldng mput quam:ltms, an d th& _
L | 'contnbutmn o Proﬁts frem the 1ast nut and holt us&d 1s pussxblé. In praCtice, the L R

LT mcdelhng of the busmess mto nperatmns depends m: what the purpose is nz the

-"_"Produc:txvzty measurement exermse, and secondly by what mformatlon is avax!able 'ﬁ_":
o The pu:pose may vary fmm broadly tracking the busmess asa whole, tcr a very"
- detailed level trackmg ‘of each resource such as is hemg 1mplemented by

. SAMANCOR. In general the availabiity of information should not present & f'??"*_'_f?' o

R pmblﬂm andis already avallable from the exisnng accountmg systems. I-Inwevﬂr, = =

Citis important to ensure 2 certam level of: accuracy or 3133 results caiculated ma.y e

o '_-'-.-:be quesuonable agood eucam;ﬂearedismpanmes between sunrey, hmm and
plant tonnages. T SRR

S "_:Brmdiy 'spealang, the most approprlate model ls determmed firstly by what ST

. -lobgecnve:s have baen set for she pmductmty measurement exarmse, in terms af




o -' ;L(}) Where outputx and tnputs were read:ly deﬁnab\e and easily quannﬁable in’ 5
_' L phymcal terms, the Total Produc:nvm Measumment {TPM) methad of B
. = 'determmmg pmductmty performance %s um'l Th& metrxoti deternunes a o
Tl change in perfonnanoe asa change ir the relatmnship bemeen total output
e quantﬂy and total mput quannty for two gwen penods of time. Both
-~ revenue and cost are hmken dewa into a quannty element and a pnce

' (2) - _In mnst of the servwe related ﬁmctions where oﬁtputs are quahtatwe as. well’ : S .
Sl as quantitatwe, and te.nd to be more of a sub;echve nature the Objecuve g

'I'wt:v types of TPM mudels WEre deve]oped S BT

. : ._ _"- ."I'he Prof‘t Model expla.nrs tha changes in proﬁt betwem tWﬂ nme penods 1“:!'.' - -
e taerms of what zs attnbumble to a change in pmducuv:ty and what ;s caused' S
- byachangei in price recovery. The Cost Modei explaing the increaseor <
G _-'.':"":_decmse in total resource costs bstween two gwen time Pmﬂds m tenns "f ..1 :3 :
- o _changes in produchmy, rtmurce pnces and oulput voiume Both mcdeis T
use the saune data S T TR







Tatal Rmources mcludmg f*.amtal 3

: "rwo ﬁ'emt nt and xmportant quasnons have however beenan wered af Iate _ the |

PR _Davzes . The ﬁrst has to do mth the 1dent1f‘mﬁon and sepamhon ofthe
B B mﬂuence of change*a in the. go!d gmde ami the second wn;h tha changang stare of
et o -'the surface stockp:le and 1ts mmrlbuuon to pmductmty afd proﬁts. g

S | sequence, namely Mxmng, One, Stockpﬂe and Grade. These faur taIceﬂ tagether
L . constitute the total mine. The mining opemnon is considered furthar in terms nf e
L -'-':'_"_-ﬁva c]ass:ﬁcatmna fresoumes S!ulled Iabo x other lahour, power, stores and

s s : Cﬁambet of Ivﬁnes Pmductmty Momtor and by further work done b}' Workman * :.i -:-

o -"The Prednchuty Momtor model has four 1dennﬁed operatmns m order of




Othe.l' la,buur
:..".._"j?.--Power '. e aananncancun MO R SRS
Stt: res o _. R

 Seled taour - 1

An s sesilts published i the Chambar of Mines I’mductmty Momm'- B

hurh Sme i..:partanca of momtonng tre changes in proﬁts dueto changes in grade

ama stoclq, ¢ mnvments, as the change m pmﬁts duc to both these operations zs
-_-nnrr-erxcally L_rge. B T Vo B

._'rt is themfore assemual that 11’ the tota! mme pmmre is E@ be momtarad, that thm o :_ ; |
o _ophratwnsbmncluded and that d u 1mpomnce Is attacﬁwed te the accurate e :_ o
- =measurementand management of‘ these :woogmnms ' S P T t

Product Stﬂckpll@ and Sales. S% Figﬂtﬁ 8.

P M . 2% S PP S T A R

I‘I'Le swmll opemnm hasimn @ht mto 3 bmad afeas, namely Pmducnon,

e 2,

S SR B o
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e g o e

'3"_’This is :!ue m 2 ﬂetailed brealcdbwn of cbﬁts nar. bamg avaﬁahie f' e e

o o product:wty mﬂ“‘i"““"“

o 824

o _'Grade talms mm account the diﬁ’erence bezween head grade aftms repamng zo ma -
B . plant between the two penods A.n 1mprovement in gradewxl} b&aposmve
e -.__nmducuvxty comnbuﬁon o U o SR

o The plant operahun calculates the produchwtyéontr:‘butwn af the plan't in berms of__ '_ -
. --.-"_f-mcuvenes Onee: agam, an impmvement in mcavenes xs apnsiﬁve pmqucmry j__-

__The pmdimnvny and pnce recovery eontnhutmns oi-‘ &ach af these mpnts haa been f'"_fj

a . .-j'r're nre operatmn takes acwunt nf the differeme between tons of am mined and
. the tonsof ore to the plant. “The same cnst is carried throngh, and thereforea
- o pmductmty gmn or Icss fs aalculated depending ﬂn whcther tnns are gained nr mst L g f :
e h.e. if more tons raport to the plant than a.ra mined, t‘hen thls is a posmve R




he. nature of tha aperatwn resmts m the product swckpﬂe ﬂucmating B
SRR trammdousiy. as nnt ali tons are soid in the penod produccd Tons produced at e
:._-._'5_;';"_tha c _"'st of pradm’:tmn are bwught mto thus operanmr, and onlu the tonvs sbld

"-'_transt‘erreﬁ to 6 next operatlon af the unit cnst caf prod uction The pr xl { _tzvity
"conmhutiott is calcuiated fgr Prmiuct Stgmlcplle5 bemg pos:twe 1f mare xo arex
f-sald aff the ﬂnckpﬂe than pmﬁuced duri ng the pemd 3

Lo :.___.-'costnfsalw Smce thetonnage :s unchanp, ,mﬂy a:mce recweryt rm i_' i
5 S o calculated mnmtoring the cha%'ﬂe to prﬁf‘it 'iue tcs chang¢ in the cmr ui’ sales.

';'..'.:'.'_____'_'I‘lae mputw this ops.;ratmn is tons for sales a the nost Df prodwt plus t.m-. mst uf
: o '.:sales, and ﬂte output is tons scld at the umt revenue received Sim:e tha samﬂ o |
t e nnage 1§ carried thraugh fmly apnca remvery term xs calculated monitonng the:_:':_:"'__ L
S change toprom‘s clz:eta chauges in revanue._ N RPN I

o _‘-:i"_The input clata for the model has bean obtametl fwm the monthlbf results Uf
. operations for the nperatmg mine, Changes in ({Ua’t“"' 8 have been nmnimred SRR
| starting with quarter 1 in 1991 and extending to quarter 2 in 1994, in all a total °f o
4 quartars for whiclt data was uyaljable, ~ Actual quaﬂtmes and Pf‘lces were used'
. forlabour inputs, whilst & price mdex, the PRI Mmmg and Quaﬂ?lﬂg 91“5 et
- felectricxty and gas has been used as a substltuté Pﬂﬁﬁ f‘m‘ ail 0“‘3’ mputm o .f:?' o ' -.;

o _.___'As menuuned l:he durahon between periods selected 133 mcmths Thts duratinn ' y
"f___.should be determmed with the overall objechves in mind, Tn tlus case it was felt
| -that a monthly pemd wnuld gcnamte too much ﬂata, and hkewme a l year peﬁod_'f_ R
s ofew datatox:l&tecttrends AT L T T




o :_:_ mm 3 a wﬂ nraﬁucnvity gam is zalaulated far Qre, as tons sent ta tha plant . e
o _:_ matched mn&mmed dunng tl‘lﬁpﬁﬂﬁd - o . e

- _': On page 2 tha camn’tmt:on for'each resnume m terms of‘Prc&ductmty nnd Fnce Recovery

. 3has been calsuiated Usmg labnur nﬁ'mals as én axample, wa see that the Frodﬁcﬁmty
S B Variaisce is RI 59 370 and the i’nc& Recuvexy Vmame R520 The ::ontnbutmn to the _\
o "__:'-_-charge in pmﬁt:s from thus resource is therefbre the sum of‘ thesa erRISQ 390 oA o _'

o The decrease m grade between the m permds is reﬂec.ted m 2 Pmductmty loss ef -

L | m:.added to the smckplie

S The mcrease in racnvery between th& penuds ss reﬂeuted ina Productwrty gam of
R R‘?lz 890 fnr thts nperaﬁon As ahnve, t}ns operatiou has no eﬂ%:ct on proﬁts.

- - - :IUZ? 330 Tlus aperatmn ﬁoes not contribute to Pmﬁts, as the ldss zs aﬁ‘set by an equal




P m _ old 'relaﬁanshlp is to be mamtamed It can be calcutated a5 fa!lows4
" Old Margin Varianos = Old Profit X% Change in Revenue,
SRR As a: sevond checlc, the changa in Pmﬂt can i'Je calculated as t'eilnws'
ISP }:r:hange in mﬂe = TNew Prafit - ~zoni Proﬁt T
. 'Where Old Profit = Old Revenus - Old Costs and.
. "?Iwhem ‘New Pmﬂf = 'New Revenue'? New CZGSts ﬁ:r each operaxg




“The pmductivxty a.nd pnce' recovery-_ oontﬂ‘buhuns have heen caicumted for each
operauon bel.ween quarhets', allowx fm' an accumte aontnbutmn to the pmﬁts for
" wach resource, - By comiparis g_stmesswe quarters, changes in the pmductrvi y
f‘conmbunons far_tﬁa resouréas can he mked Thxs mfomation w:lI HSSISt L
manage:nexrt in cbncenn*aung an the most 1mp0r|mnt resaurces, and 1dent1fy v
i‘._'negatwﬂmds forcloser scmtiny R !

Not cmly ha the prOductmty and price recovery contnbutions bﬁen calmﬂa dfor
SR st but'm this case and due to the way the model has been constmcmd‘ o
S ; . th:s informauon is also avaﬂable for each operahgn | SR

Lcmg term trends have heen ana,lyzed by plotung graphs nf the productmty and R
- pnce reoovery oontnbutmns for successwe changes in pennds frnm 1991 to 1994

| _'f:'._' “The graphs reﬂect Rand values plotted which is really current Rands in the quarters.};-- o

g in which it 1s spent and have not been adjusted for mﬂatmn, and therefora the Rand-
va[ues sﬁonld not be dlractly cnmpared However, tha Iong term trends are vahd s e

o me th& m d an alysxs, clear strateg;es cm be dev elo ped for 4 kmg term sustamed s :
R proclucmty 1mprovement Obgecnvescanbe set,, ciear action plans ﬂsfabHShed R
o and most zmportant of all a clear measurement of resnlts achleved has been :

estabhshed L . L e e

o -'?f"rms graph has been plotwd in mgurs 10 i I’roﬁts have been generaliy pbsmve, E

L and are }argely mﬂuenced by Jarge smckpxle producnwty movemetits as sales s L

B ::_tonnages swmg between penods A far clearer trend analysm can be made fmm the- o
cumuiatwe graph m Fxgure 10 2 L o s
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| ' "-{-j'ffMinmg pmductmty cmnmbutmns secm ta bc shom ng & sllght negatwe tI‘EIld Thls_ B
S "may well be due to the mcreased d:fﬁeuity of the operatmn as more waste tons arg
L :-'_bemg moved, and more blasting ot :he ore may be requ;red These aspects need to o - o

. -be mvestlgared further. R P

= Gre Pwducmwsmtverys'amﬁcant asme contribution in value terms s small.

s _. 'Gr ade Pmduc;tlvlty shuws a dramatxc m

L .pmvement durmg the permd reﬂectmg > R
T generallj‘ hlgher grades. _ Th& net contnbunon frm‘n grade pfﬂdmﬂ"iw 15 50‘“3 R5 5': :"f. S

o mlllmn, I—Iowever, an mterestmg trend is observeel in that a deﬁmte. mverse:

rela.tm\‘Smp s«:‘ems to ex:st butween the gradﬁ prodnmiwty curve: and the piant

L -'."_:_pmductiwty ﬁeclmas anﬁ wce ve.rsa. _ The mst cnntmbutlen from p‘ant productmty

:.'_produr.:nwty curve re”tentmg yzeids, When gmde productmty improves, plant :
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) pmductmty declmes and vme versa. _ The n t_contnbntm ﬁrom plant producuwty’-.
N :_._-'m anegam R4 mllwn. In Figure 10 4 a.graph has haen plotbeﬁ of'._ "fwal'grades
-~ and yields arters.. he same trcnd is nutad ‘bt is nut ﬂearly as evident,

_.“5""5?“““‘5; that_ it thmgs femain equat, may he smd that the__opemtmn has. pursuad
ST _""ipohcy u'f"nu' ing from- hgher gmde areasx, wnhont ebtammg the proﬁt benéﬁts due.
R to a declmmg yzeld at h:gher gmdes. - S

g -Tha magmmde of the conmbutmn from":tﬁese two operations is’ the largeat 31____
'-mOSt contnbutmg factor o pmﬁts and :focus attentlon (m the importance of grade :

S "__The conmbuhons 01“ aIl thc mputs fcu' the quarters has been plotted m "F:gures 10 5
S and 106 Skﬂ{ed and catggory 1abnur produclmty ccmtrtbutwns have romained
- - '_."stanc thh httle change The nature of the operauon is. therefore Dne m whlch duecf o
| _' Iabour costs and prnductzwty can make a hmlted oontnhutmn Stores prnducnwty R 3
S e eonmbutmn seems tabe shong a negative trend am:l is prabab!y the: reason for the:_ e |
e nverall negatxve trend of the mmmg operat:on as a whola. e e e R

| j '"?:": -The pwducnvﬂ.y cmtnbutwn froni "other and head office charges shows a negauve--
. '-_'.contnbuhon, S S e T

o104, Prody fy R PR PR RO _
_:_ "-__’I‘he pmduchwty conmbutmn of the prodtzcl: Smckplle operahon has been plotted in e
e }.._.'Fzgure 10.7. Two thmgs are nanceable firstly the ma,gmtude of the swwgs R
o _-between quarters due m me natum of the operanun, and semndly the cumulauve
o trend shuuld be mo untess the sﬁockp:le pmgmvely shﬂnks or gmws. The
o '- f-'cumulattve producuvxty cuntnbut:on :s 2 negamfe R4 mnlhon for tha 13 quarters, ARG
L '-'--'and i explamed in that progresmvely smckpﬂs mnnages hama been gramng due ta
" ﬂultmarkeungcondmcns. SR R o LR RV S
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nereas _'of RG,S mﬂli i -'I‘h pnce reacWery conmbunon fmm cost f 'sale has

b '.mmamed constant, ’I‘h g co _trlbunun fmm revenue seems to he nsing steadﬁy in th
B 'Iast four quaners, after showmg & cumnlatwa ncgatwe trend In Flgum K} 9 th
E mvenue!t ﬁold and cnst of sales/t sald has been plotted The revenue trend rer‘.lects
S ':"difﬁcult tradmg condnnons thh a slight mcovery in r'wlast quart:ers C:ast of sa.#:
;18 *sh" wm";:_m mr:reasmgly upward trend xiue to mcreased effnrt‘; tawards expcmng;
o duct on the mtematmnal market R B THEUS

| fﬂ‘rhe mine has connnued w Qperate makmg & cumulativc profit of same Rl’l' n‘ulhun“r BRI
R __'_aver 13 success;ve quarters o 3% years. ‘I‘his IS sume RO 9 mdlmn per quartw
e 'or same 12% of net expendztura. G B L

U The proﬁt has been made up of a posmve pwdur‘twlty conil‘lbution of snma AT
| - R 1 6 mﬂhan winlst the pnce recovery nver all the quarzers has been numulatwely S
: negatwa at snma R2 mzllion An bl margm vanance of m.gative R3 rml{ion can be B
S _calwumted a8 change in prufit 7= producnww val‘lﬂﬂﬁe * Pﬂﬂﬁ mm"m‘l’ * ‘ﬂd A

o __:-margm varsancaf L | | L |

_ | .j_ 'I’mductmty contnbutiens fmm the operatmn for the 3‘:& year periad may be R
.-'summed up as follows,_ S SRR .

(l) The mzmng aperanon, whlch in tlns model mpresems au the apuratinn mputs,

| o 13 shawmg a & 1g’htly negatwe tr end Tius negatwe trenti ia largeiy due tn l:he:
T : _.znputs uf starcs, “other" and head ofﬁce charges m 'that ::-rdﬂr of pl“lm‘ity
o ‘Contrzbunons from tha other mputs, mcludmg labour are statlc. G
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P % PR

T SRR, ST ST

o f ) ___the_S'& years‘ 15 cantr‘buted tu by tbe t‘ollawmg operatmns‘ .

s (1) A n egahvtﬁ pricé mcgvm-y af RO ﬁ mﬂhon mn revemze.
SRR :hfr‘ cult traclmg condltions durmg the permd However there seems to

: '_ .' rsvenue m the last 3 quarters‘ suggestmg that a new phase of the
- f_economlc nycle 15 bemg eritemcl mm. L SO e el

'mtamaﬁonaily o

S supply of product. g

; The negame pm:a recovery af some 122 m:llion for the entn-e aperaﬁon

| -’I‘Ius mﬂes _ tha"

R he hght at the end. of me tunnel thh an mcrease ia prme recnvary on _' S

--_-The pnm recavery on cgst af sales is: cumulatwely statm for tha periad,
__and tlus, desmte mcraasad

-eff’urts ta markat Surp}us Pmduct S

. ﬁ negauve old margin variance uf RS mnrhon means that the 010 .__.:.. B SL

' mlauanshlp of Pmductiwty and Pnce Recwery cmﬂd nnt he mmniﬁmeé
| : ) :3-_as a constant. 'I‘he targct F gura uf the olci relatrunshlp cmﬂd therefore
L nat b'.* mamtained - e e




S : :C_’;)’}_-_-’: ;'Cnnmderatmn shouid he'gwen tc the mcluswu af capltai expendztm‘e mta

"e_'for ca:-h resource used in a parncular operatmn

L ._The pncmty Operatmns in terms of unprovmg prof‘ts are grade and plam - A high R

| _. | _:- :Ievel uf techmcal work ta cumnﬂy bemg tlone xn {crms ﬂf cummissmmng a
o oomputensed geolagwal modelling and geostats systém Further problams '
- : 1dentlfied w:thm 1he plant are umiqhtnmeter canveyar 1nstrﬁmentatmn wluch are
o i | bemg upgradecl The acc:urate measurement of tqnnage 1s v:tal tﬁ r:::alcuiatxng "

- meanmgful cunmbutionstapmfits. o

[ ‘I‘he mme is aware of the pﬁm: carreiatmn hetween head grade and plant recavenes, but--_

ERE (;am'lot as ye{, explam tha wlzenomenun {Dutslde help i bemg sought m trying ﬁo reach- =

L 'an axplanaﬁan. Thls worf»: should he persued as a matter uf urgency due to the




large_ mﬂueme an botwm_lme profits; *I‘fxe' evel of technical staffing covering the

i.-The model can he used aSa very eﬁecti,ve strategxc piannm '_ l:otﬂ aﬂowmg fnr trends
o and cyctes 0 be analysed, and the co:rect strategnes tq:s be a&opted i reSpunm :
A Sxmiiarly, the medel should be used as 2 todt for analysmg e regult that clianges
3 have on the opem ‘on and should be used to just:fy such changes As an example,' e
. i the upgrade of plant wetghtcmetars and the lab wauld result fn acloser carreiauon}f-_-_f

" * betwesn grade and recoveriss, !
- "Tht: model, and patts nf the mudel -can' ba *used in heﬂchmaﬂang the éperatio&

i addntiana! expﬁudtture caui& be easﬂy Jusﬁﬁed

A : . ._ cherapenplta’PIant Wenesew! e
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