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METHOD OF ANALYSIS 

To maintain o b j e c t i v i t y  i n  t h i s  examination o f  the  e f f e c t s  
of exchange r a t e  changes on t h e  mining indus t ry ,  t h e  s tudy i s  based 
on an empir ical  assessment o f  published and f r e e l y  a v a i l a b l e  
s t a t i s t i c a l  information.  Company balance s h e e t s  and indus t ry  
average d a t a  co l l ec t ed  by t h e  Aus t r a l i an  Bureau of  S t a t ? - s t i c s  
have been used a s  a  base f o r  c a l c u l a t i o n  and i n t e r p r e t a t i o n .  

The method o f  ana lys i s  c l o s e l y  p a r a l l e l s  t h a t  adopted by 
G i l l i e s  and Thomas (1977) i n  a  s tudy o f  t h e  e f f e c t s  of  t a x a t i o n  
l e g i s l a t i o n  changes on mining company p r o f i t a b i l i t y .  Data from 
published annual r e p o r t s  and f i n a n c i a l  s ta tements  o f  e i g h t  si .gnificatlt  
Aus t ra l ian  mining companies have been examined. This r ep resen ta t ive  
group i s  based l a r g e l y  on t h e  s e l e c t i o n  used by F i t zge ra ld  (1974). 

The ya rds t i ck  used f o r  t h e  comparison of  p r o f i t a b i l i t y  r e s u l t s  
w i th in  t h e  s tudy i s  cashflow r a t e  o f  r e t u r n  on company equ i ty  
investment.  In  adopting a  p r o f i t a b i l i t y  index based on equ i ty  
y i e l d  r a t h e r  than t h e  y i e l d  on t o t a l  funds employed o r  on c a p i t a l  
expenditure,  t h e  p r a c t i c e s  advocated by Merret t  and Sykes (1973) 
have been followed. The c a l c u l a t i o n  of  p r o f i t a b i l i t y  indices  i n  
terms of  equ i ty  investment r e f l e c t s  t h e  a t t r a c t i v e n e s s  t o  shareholders  
o f  a  p r o j e c t  o r  company. Furthermore, with t h e  coillplex and changing 
p a t t e r n s  o f  geared f inance  experienced by niost con~panies,  a11 ana lys i s  
i n  terms of  t h e  t o t a l  funds employed o r  t h e  c a p i t a l  inves tcd  i n  a 
p r o j e c t  i s  l i k e l y  t o  se r ious ly  d i s t o r t  t h e  perspec t ive  t o  shareholders .  
Merret t  and Sykes emphasise t h a t  i n  i n d u s t r i e s  such a s  mining, t h e  
p e c u l i a r i t i e s  of gear ing  a r e  such t h a t  t h e r e  i s  no a l t e r n a t i v e  t o  t h e  
d e t a i l e d  c a l c u l a t i o n  o f  r e tu rns  on a  b a s i s  o f  equ i ty  c a s h l o w .  

EFFECTS OF EXCHANGE UTE CHANGES - 

The e f f e c t  of  an exchange r a t e  movement on coi~~pany p r o f i t a h i l i . t y  
can be est imated through t h e  a n a l y s i s  o f  induced changes i n  t h e  var ious  
parameters which aggregate t o  form t h e  accounting s ta tement .  For 
t h i s  s?.udy, t hese  s i g n i f i c a n t  f a c t o r s  a r e  revenue generat ion,  loan 
repayment committments, opera'ci.ng c o s t s  and capi tal .  wr i te - .of f  dedracti.on 
These w i l l  be examined i n  turn f o r  s e n s i t i v i t y  t o  currency fiuctlda-tions. 
The ove ra l l  e f f e c t s  on company p r o f i t a b i l i t y  can be est imated .through 
aggregat ing r e l evan t  component r e s u l t s .  

' f i e  e f f e c t s  OF currency nlovement on company accourits a r c  
i l l u s t r a t e d  by the  imposition of  an assumed 20 per cent  devaluat ion 
of  t h e  Aust ra l ian  d o l l a r .  A change o f  t h i s  magnitu.de has been s e l e c t  
a s  it i s  l a rge  enough t o  cause r e a d i l y  d i sce rnab le  chal~ges i n  t h e  
parameters which in f luence  prof i tab i l5 . ty  while  being o f  s i z e  which 
could reasonably be expected t o  p r e v a i l  i n  t h e  f u t u r e .  



While Aus t r a l i a  a s  a  nat ion i s  a  major cx]>ortcr  o f  tiliiny I I ~ ~ I I C I . ; ~  b 
products ,  t h e  mining indus t ry  a l s o  supp l i e s  a l.arge ho~ne consinl>cr 
market. In  t h i s  s tudy.  t h e s e  two markets have been tre;rted sel>arately , , 
and i n  d i f f e r e n t  ways. 

Overseas t r a d e  can be negot ia ted  on a  spo t  p r i c e  bas i s  For small 
quan t i ty  s a l e s  o r  through w r i t t e n  con t rac t s  f o r  l a r g e r  d e l i v e r i e s .  In  
t h e  long term, con t rac t  p r i c e s  mir ror  tendencies  e x h i l ~ i t e d  by spo t  s a l e  
i n d i c a t o r s .  Cont rac ts  may be w r i t t e n  i n  one o r  more i n t e r n a t i o n a l  
cur rencies  and lnay in t roduce  provis ions  LO a l l o ~ v  f o r  exchai~ge r a t e  
movements. In  t h i s  s tudy,  it  has been assumed t h a t  cotn~~lodity pvlco 
l e v e l s  immediately r e f l e c t  t h e  f u l l  e f f e c t  of  n cllrrency change. 
Moreover, t h e  con t rac t  currency i s  not  t h e  Aust ra l ian  d o l l a r  and no 
provis ions  f o r  exchange r a t e  movement adjustnien% havc boert included. 

P r i ces  fo r  mineral yroducts  so ld  wi th in  A u s t r a l i a  a r c  influenced 
by many f a c t o r s .  Although i n t e r n a t i o n a l  p r i c e  1.evcls i!rould lta.lrc solile 
long term in f luence  on t h e  p r i c e s  of corllmodity transact:.ons wi.thir1 
Aus t r a l i a ,  t h e  present  s tudy has  been performed on t h e  11ar;is t h a t  p r i c e s  
a r e  independent of  overseas e f f e c t s .  

Mining companies wi th in  Austra1i.a vary i n  tile detai l .  of  
t a t i s t i c a l  information published on t h e i r  opera t ions .  With .regard 
o s a l e s  of mineral products ,  marly p r i n t  inforlnation i n  t h e i r  annual 
epor t s  d e t a i l i n g  productioi! ancl revenue da ta  f o r  each product rni.ned 
nd g ive  a  breakdown showing t h e  propor t ion  exported. Some companies, 

wever, do not give f u l l  d e t a i l s  of t h i s  information :in whl.ch case ,  
erage s t a t i s t i c s  f o r  t h e  i n d u s t r y  o r  a  s p e c i f i c  commodity group a s  
mpiled by A u s t r a l i a  - Bureau O F  Mineral Resources, Geology and 

physics (1976) have been used i n  t h e  c a l c u l a t i o n s .  

Within t h i s  s tudy,  t h e  ques t ion  a r i s e s  as t o  l>.o\+ cornpan), roy:llty 
e n t s  should be handled under varying condi t ions  of p r o f i t a b i  l. i.l:y . 

? l t y  imposi t ion wi th in  Aus t r a l i a  i s  complex, -[:he roy;il.%y paylnents 
g on a  s t a t e  by s t a t e  and product by product b a s i s ,  Royalty 
a t i o n  t y p i c a l l y  t akes  one o f  t h r e e  forms, 1.c. ba:;etl. on tonnzige 

ced, revenue generated o r  annual. p r o f i t  l e v c l .  Due t o  the 
x i t i e s  involved i n  c a l c u l a t i n g  roya l ty  l i a b i l i t y  f o r  a  company 

a nulnber of d i f f e r e n t  minerals  and beca.llse t h e  r o y a l t y  J.eve1.s 
t cases a r e  low i n  comparison with o t h e r  forms of  % a x - t i o n ,  i n  

dy roya l ty  l i a b i l i t y  has  been assumcd t o  he gene ra l ly  
ed by c.hanges i n  colilpany prof: i~tahi l j . ty .  Tliis sim~:)l . iFicntion, 
has not  been maintained i n  t h e  examination of' t h e  p r o f i t a b i l i t y  
Broken l i i l l  Li~iii ted and adjustments have been inade t.o r o y a l t y  

Y a s  p r o f i t  l e v e l s  change. Royal.ty calcuJ.a"i.on f o r  t h e  Duoken 
e s  is on a  progress ive  p r o f i t  b a s i s  and liability can be 

t a t  high l e v e l s  o f  p r o f i t .  To have ignored t:h:i.s 1~oul.d 
ced s e r i o u s  d i s t o r t i o n s  i n  t h e  comparative ues~ii l :s  of t h e  

currency movements on t h i s  company's p r o f i t a h i  l i i y  . 

ab le  1, t h e  e f f e c t  on tlle e i g h t  con~p:~~i ics  of  n 20 )>or  con? 
n on revenue genera t ion  i s  shown. 
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Table 1 

Efffcts O F  i-urrt.11cy iLt~,:llu;~t ion 1 I I ~ V  t't'~kt 1\11 rt?vt?titit> 

generntion for s ~ ? i ~ ~ ' t ~ ~ ~ I  mi11 i11g CC>III\~:II\ 1 ~ 5  : I : :  { 11d i ~ > t 4 l  vd  I > \  
variation of cashflow rate of return* 

rate of return on revenue 

Comalco Limited 

Consolidated Gold Fields 
Australia Limited 

Hamersley Holdings Limited 

MIM Holdings Limited 

North Broken Hill Limited 

Peko Wallsend Limited 

* Base data from 1975 published annual reports. Where appropriate, 
accounts referred to are those prepared on a consolidated group 

From Table 1, relative profit sensitivity of companies to an 
increase in export revenue caused by a currency movement can be seen. 
Companies supplying export markets, experience a significant increase 
in profitability. A simple average of the increase in company rate 
of return values indicates that a 20 per cent devaluation of the 
Australian dollar leads to an almost 50 per cent increase in 
profitability resulting from the generation of extra export revenue. 

LOAN REPAYMENT COMMI'ITMENTS 

Australian mining projects are considerably financed through 
loans from both overseas and local sources. Statistics collected 
by the Industries Assistance Commission (1976) indicate that in the 
decade to 1973/74, capital for Australian mining projects was obtained 

1. share issues - 30 per cent of the total 
2. foreign loans - 40 per cent of the total 

3. local loans - 30 per cent of the total. 
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For a company with loan ob l iga t ions  w r i t t e n  i n  a fore ign  currency, 
an exchange r a t e  movement w i l l  lead t o  a v a r i a t i o n  i n  both c a p i t a l  and 
i n t e r e s t  repayment committments. In t h i s  sec t ion ,  t h e  e f f e c t  on c a p i t a l  
repayments i s  analysed while the  importance o f  i n t e r e s t  charges i s  
examined i n  a l a t e r  sec t ion  on t h e  inf luence  o f  opera t ing  c o s t s .  

The s ign i f i cance  of exchange r a t e  movements on loan ob l iga t ions  
i s  recognized by many mining companies with t h e  inc lus ion  i n  t h e i r  
accounts of an exchange f l u c t u a t i o n  provision t o  reduce t h e  shor t  term 
impact o f  changes. 

Most companies wi th in  t h e  present  s tudy include d e t a i l s  as  t o  
t h e  country o f  o r i g i n  of loans.  However, t h r e e  companies i n  t h e  year  
1975 d id  not  include t h i s  information.  For Consolidated Gold Fie lds  
Aus t ra l i a  Limited, t h e  c a l c u l a t i o n  on t h e  e f f e c t s  of currency movement 
on loans has been undertaken over a range t o  give maximum and minimum 
s e n s i t i v i t y .  In the  ins t ance  o f  two o the r  companies with low l e v e l s  
of indebtedness, namely Peko Wallsend Limited and North Broken H i l l  
Limited, it has been assumed t h a t  they had no overseas loan l i a b i l i t y .  

I n  Table 2 ,  t he  e f f e c t s  o f  a 20 per  cent  devaluat ion on company 
loan l i a b i l i t y  and the  r e s u l t a n t  r e l a t i v e  change i n  p r o f i t a b i l i t y  a r e  

Table 2 

Ef fec t s  of a currency devaluat ion by 20 per  cent  on 
company loan l i a b i l i t y  

1975 a c t u a l  Result  a f t e r  

r a t e  o f  r e t u r n  
a t  4 2 . 5 %  t a x  r a t e  

27.8 - 28 .5  



The r e s u l t s  i n d i c a t e  t h a t  some conlpanies a r e  very much lnorc 
s e n s i t i v e  t o  t h i s  change than o t h e r s .  A si.mple averaging of  t h e  company 
r e s u l t s  i n d i c a t e s  a 15 per  cent  decrease in p r o f i t a b i l i t y  over t h i s  
sample of  t h e  Aust ra l ian  mining indus t ry .  flowever, from t h e  spread 
of t h e  r e l a t i v e  e f f e c t s  of  overseas loan liabi.lS.ty r e s u l t i n g  from a  
20 per  cent  devalua t ion ,  i t  i s  d i f f i c u l t  t o  accept  t h i s  f i g u r e  f o r  
genera l ized  app l i ca t ion  without f u r t h e r  j .nvest igat ion.  

OPERATING EXPENSES 

Considerat ion of  t h e  e f f e c t s  of currency movement on t h e  
opera t ing  c o s t s  of  t h e  sample of  Aus t r a l i an  mining companies has been. 
d i r e c t e d  a t  examining e f f e c t s  on t h e  imported component of  expendable 
c o s t s .  I n i t i a l l y  i t  was necessary f o r  a  r e a l i s t i c  es t imate  of  t h e  
value o f  t h e  imported component of  c o s t s  appropr ia te  f o r  t h e  d i f f e r e n t  
s e c t i o n s  of  t h e  mining indus t ry  t o  be ca l cu la t ed .  

Company annual r e p o r t s  provide l i t t l e  d c t a i i c d  information i n  
t h i s  a r e a .  S t a t i s t i c a l  d a t a  on n~ining lndi is t ry opera t ing  expenses 
obtained from mater ia l  co l l ec t ed  by t h e  Austra1i:ln Bi~rc:au of 
S t a t i s t i c s  (1977) have been used. Indices on t h e  in~ported c o ~ ~ ~ p o n c n t  
o f  opera t ing  expenses f o r  t h e  mining indus t ry  a s  a  whole and f o r  
commodity groupings within i t  have been obtaj.ned and en~ployed 
appropr i a t e ly  i n  t h e  s tudy.  For example, t h e  index of  i.mported 
content ,  ca l cu la t ed  f o r  t h e  m e t a l l i c  minerals  s e c t o r  of  t h e  indus t ry  
was 11.2 pe r  cent .  

The e f f e c t s  of  loan i n t e r e s t  c o s t s  have been ca l cu la t ed  
sepa ra t e ly  and then combined with t h e  value obtained from o t h e r  d i r e c t  

The r ecen t  second Hanger uranium environmental i nqu i ry  r e p o r t  by 
Fox (1977) made some re l evan t  comments concerning opera t ing  c o s t s  
a s soc ia t ed  with uranium mining. The r e p o r t  s t a t e s  on page 353 

"Since about 15-20 per  cent  of c o s t s  assoc ia ted  
with uranium product ion seem l i k e l y  t o  be spent 
d i r e c t l y  and i n d i r e c t l y  on imported goods, 
which i s  s i m i l a r  t o  t h e  average import content  
of  t o t a l  expenditure i n  Aus t r a l i a  . . . .  I I 

The es t imates  made from t h e  Australian. Bureau o f  Sta . t is t : ics  da t a  
an t h e  imported content  o f  d i r e c t  c o s t s  compare favourably wi-th t h e  
f indings  i n  t h e  Fox r e p o r t .  

In Table 3 ,  t h e  inf luence  of a  20 per  cent  devaliiation on 
opera t ing  c o s t s  i s  shown. 
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In thi.s section of the study, an index for the imported content 
of each industry sector has been applied to company annual write off 
provisions. These indices have been calculated in the same way as 
those used to estimate the influence of operating costs. As an 
example, the index calculated for metallic minerals industry sector 
was 27.5 per cent. 

In Table 4, the decrease in profitability caused by a 20 per 
cent devaluation on capital expenditure write off provisions is shown. 

'Table 4 

Effects of currency devaluation by 20 per cent on 
company capital expenditure write off provisions 

1975 actual Result after 
result - cashflow 20% devaluatio 
rate of return 
at 42.5% tax rate 

Comalco Limited 

Consolidated Gold Fields 
Australia Limited 

Hamersley Holdings Limited 

MIM Holdings Limited 

North Broken Hill Limited 

Peko Wallsend Limited 

Utah Development Company 

Western Mining Corporation 

From the results in Table 4, it can be seen that profitability 
is less sensitive to this Factor than the others examined earlier. 
A simple average indicates, a decrease in the rate of return by two 

COMBINED EFFECTS OF THE COMPONENTS 

Four component parameters of a profitability study wllich are 
significantly affected by currency variation have been examined. 
Aggregation of these results gives the combined effects on company 
profitability. The results are shown in Table 5. 



Broken H i l l  Limited I 7 . 9  I 9 .8  

A simple average o f  t h e  e i g h t  company r e s u l t s  shows t h a t  f o r  a. 
20 per  cent  currency devalua t ion ,  a  20 per  cent  i nc rease  i n  p r o f i t a b i l i t y  
occurs .  Further ,  s i x  o f  t h e  e i g h t  company r e s u l t s  a r e  c lus t e red  
r e l a t i v e l v  c l o s e l v  around t h i s  mean. t h e  two o u t r i d e r s  being t h e  Utah - 
Development Company and Peko Wallsend Limj-ted. 

The b a s i s  and overa t ion  o f  t h e  Utah DeveIo~ment Comvariy d i f f e r s  . 
i n  a  number of  r e s p e c t s  from many o t h e r  Aus t r a l i an  mining conlpanies. 
Company production i s  almost wholly mined f o r  t h e  export  market. Loan 
f inancing  i s  l a r g e l y  from overseas.  hloreover, an ex-tremely high degree 
of  p r o f i t a b i l i t y  such as  t h e i r ' s  is unusual .  These con t r ibu te  t o  an 
inc rease  i n  t h e  s e n s i t i v i t y  of t h e  company's p r o f i t a b i 1 j . v  t o  exchange 
r a t e  moveme~~ts. 

Peko Wallsend Limited on t h e  o t h e r  hand, recorded poor r e s u l t s  
i n  1975 with an income at  a  l e v e l  which incurred no t a x  1iabili:ty. 
The inf luence  o f  t h e  imported content  o f  opera t ing  c o s t s  and c a p i t a l  
expenditure w r i t e  o f f  provis ions  was almost s u f f i c i e n t  t o  negate any 
inc rease  i n  p r o f i t a b i l i t y  through increased  revenue caused hy a 
currency devaluat lon.  
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CONCLUSIONS 

This study has attempted to examine the effects of exchange 
rate movements on the profitability of Australian mining companies. 
This has entailed examination of the accounts of a cross section of 
significant mining companies to determine the sensitivity of a number 
of factors to currency variation. 

It has been found that the combined effect of a 20 per cent 
devaluation leads to an approximate increase of 20 per cent in company 
profitability. As the significant component parameters of a profitability 
study form a directly proportional relationship one to another, it 
would not be an oversimplification to interpret that this particular 
case can be generalised to conclude that a currency change up or down of 
"x" per cent leads to an inverse shift in profitability of the same "x" 
per cent. The question remains unanswered as to whether the companies 
under study mirror the reaction of the total Australian mining industry 
to exchange rate movements, both for the year under review and more 
importantly, over the long term into the future. 
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