operating peried of up to 30 years but this can be
extended az appropriate.

Price Waterhouse (PW, 1993: 102-103) meption the above
phases but also note that the exploitation of minerals

i regulated by mining —authorizations; — kuasa
pertambangan (KP} ., Foreigners are not permitted to hold
XP and would have to negotiate with Indonesian entities
and then the government to participate in a CoW. A PMA
isem 3.2.1}) entity 18 =met up to sign and take

responeibility for the CoW.

Papua New Guinea

As in the case of Chile and Indonesia, ownership of

inerals is vested in the State. The basic procedural

quidelines for doing business in PNG have bheen
discussed above but, of specific relevance to mining,

the following stages are recognized:

Prospecting Authority: This gives the holder the right
to explore for gold, or specified minerals, for two
years in an area not exceeding 25 000 square
kilometres, An unlimited number of two year axtengions
to the initial period are allowed provided the area is

reduced by 50 per cant each time, to a minimam of 250

ayable by the holder,

Mining Leases: Although the usual authority granted is

the Special Mining Lease (SML) there are the Gold
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Mining Lease and the Mineral Lease agreemenf;s. Title
may not be transferred without the consent of the
responsible Minister. The process for the issuing of
the relevant Leagse ie contained within the Mining

Development  Agreement  {Contract) which has been

discussed above (section 3.2.1 - PNG).

South Africa

The S.A. mining title code is quite different to many
ntr hecauge min
owned, as opposed to being vested in the State. In

consequence o the political transitione that have

taken place in 8.A. there has been considerable debate
about the effectiveness of thig system. The main igsues

which have been under scrutiny are noted (Kruger and de
wit, 1987: 10-11}:

* The mineral righte can be held indefinitelvy with very

- -_—

little cost to the holder, thereby increasing the

chances of sterilizing the land from exploration and

-
development:

* There is a problem with ‘fragmentaticn’ of mineral
rights where tracing all the owners becomes axtremely
time consunming, let alone the difficulties in

reaching an agreement: {gee also wvon Below, 1990:

314).
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various proposals have been put forward and mainly
revolve around ways to transfer the private ownership
of mineral rights back to the State. The major problem
with thig is that the system, which has evolved over a

period of gome 100 years, will be extremely difficult
+to reverse equitably (Segal, 19%4). Significant funds
have bean spent on exploration and acquisitionsa so that
a sound basis for subsequent valuation and compensation

would be extremely complicated.

Nevertheless, as Segal points out, the effectiveness of

the regulatory and permitting procedures gshould be

given more credit. Notwithgtanding the above areas o

£
F

difficulty, the xight te prospect, and to nine, c<an
gtill gnly be authorized by the State. After all, the

&.A. mining industry hag worked and genarated enormous
wealth for the region: the undsrlying system camnot all

be bad.

The very basic alements of the pexrmlitting procedure are

noted {Minerals Bill, 1991}

The prospecting permit: Upon lodging the appropriate
documentation concerning mineral right ownership and

proper conduct while prospecting, authorization 1is
At the

ericd of twelve months. 2 I

given toO prospect for a p
aiscretion of the respective authority this period can

be extended on written application within a month of

expiry.
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The mining authorizatiom: Upon submission of datailed
documentation pertaining to the method of extraction,

funding and rehabilitation of a mineral beaxing area,

an authorization to mine iz igsued.

& criti i .
appropriate system for the future, but extreme care
mst be given toc counting the costa and benefits by

changing the status quo. Drawing on the findings of the

L L

urle, inve e loatha

surveys and the litarat
uncertainty and the potential for drastic change.

 ppfortunately, this is precigely the factor that the

indecision and acrimonious debate on S.A. mineral

f

tenure ia likely to instil io

As has been highlighted previously many other
developing countries are attracting the attention of
mining investors. It appears that the challenge is not
only ExCm within but also from outside competition.

Investment funding will flow to where the risks and

rewards are CONBLOBYel favourable; the simulacion
framework implieitly addresses thig fundamental

principle.

Zimbabwe

All rights to minerals in Zimbabwe are vested in the

state, similar to the situation in many countries. The

_ gtate maintains contrel (in the positive sense) of

exploration and mining activities through a claim
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staking procedure which is administered by che
respective Mining Commisgioners. Ownership to the
claims is perpatuated by the issue of an annual

ingpection certificate from the Commissioner (Kruger

: L}
Il - .+ |

another facility, the Bxclusgive Prospecting Ordar
(EPO), can be igsued to individuals or corporations in
regpect of the prospecting of large areas. In this case

the government becomeg involved and ratifies the terms

_ of the programme to the gatisfaction of the Mining
Affairs Board.

The system appears to have worked well for many years,

having been retained by the new government after

independence in 1980.

LY
[
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iscal Regime

One of the most important aspects that must be

 considered by any investor is the level of taxation =

applied to corporate earnings. The salient components
of the fiscal regimes pertaining to the five selected

sountrieg are summarized below.

3.4.1 Production royalties

ot the five selected countries, Indonesia and Papua New

Guinea le




are provided in Appendix G under the respective

countries, but some brief comments:

* Indonesia‘eé royalty on gold and copper sales is

forrmla based (IWGMI, 1993b: 20) and ranges between
1.5 - 3.5 per cent of sales of copper and from 1.0 -

2.0 per cent on gold sales.

* pntil recently PNG‘s royalty was a flat 1.25 per cent
of =alex value {Coopers & Lybrand, 19%1: 75) ;

(I : n ournal (1995b)

reports that this is to be increased to 2.0 per cent,

although adjustments to other criteria ars to be mads

as well (see corporate tax below).

* PNG also levies a royalty of 5 per cent on alluvial
gold sales {Coopers & Lybrand, 1%91: 75) ; {IWGMI,
1993¢c: 22).

..... - = s W s aw

Kumar (1%%1: 37) discusses asome ol th

- 14 ]
thie impllications

attached to thix type of royalty. Generally, it is not

2 normlar tax with the investor, especially the revenuse

A pr g =T

_ based version, because it favours the very profitable
coperation. The marginal or low profit operation may not
have sufficient funds to pay the royally. The world
Bank {1992: 28) also comments that profit-based taxes

are far more prefarable to the revenua-hased royalty.

The impact of the royalty

5,0 in the discussion of the regults from the

n framawork.
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3.4.2 Corporate taxation

The Adifferent levels of corporate taxation for each ol

the five countries are described briefly below. Purther
details have been provided in Appendix G.

Chila

A Pirat Category Tax of 15 per cent is applied to
accrued taxable income from mining businesses. A 2==Z0 0

Secondary Tax {or Additicmal Tax) of 35 per cent is

e a3 s E- | vy

levied when any profits are vemitted abroad. In this

jnetance the first tax would be credited against the

gacondary Tax and the effective tax rate would then

amount to 35 per cent {PW, 1594a: B85, 125).

Indonasia

Corporate profits are taxed at the top rate of 315 per
cent {(PW, 1993: 138).

Papua Naw Guinea

Corporate profits are taxed at the top marginal rate of

157). The Mining J

a5 per cent (PW, 19
(1995b) reports that the FPNG goveroment has proposed

that this rate be reduced to 25 per cent. Adjustments

have also been wmooted, however, to the production

royalty (from 1,25 to 2,0 per cent) and

23



carried interest (5,0 per cent), negating to some

extent the benefirs of the tax reducticn,

South Africa

Gold mines’ profite are taxed according tc a formula
whereag other companies are taxed at a rate of 35 per
cent plus a Secondary Tax on Companies (STC) of 25 per
cent on dividands paid to shareholders.

opted for the STC format (PW, 1994b: 180):

Y « 58 - 290/X whazre;

Y is the percentage applied to taxable income, and
X (P/R) which is the taxable income (P} divided by

total revenue (R), written as a percentage.

The formula works on a sliding scale whers the more
pfitable mines pay a higher percentage of taxable

mining companies are not subject to the STC.

Nen-mining profits earned by gold mines, such as

interest from cash balances invested, are taxed at a

rate of 48 per cent.

Zimbabwa
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The genaral tax rate on corporate profits was reduced

Irom 42,5 per cent to 37,5 per cent as from 1gt April

1995 (Deloitte & Touche, 1954: 2, 24) ; (PW, 1990Db:
—120). Unfortunmately for mining companies this benefir

wag largely negated by the removal of a 5 per cent
deplation allowance (see below}. A branch office of a =
foreign company is subject to an additional 8,4 per

cent tax liability, resuiting in a total effective tax

rate of 45,9 per cent.

3.4.3 Additional profits tax {(APT)

Of the five countrieg reviewed only Papua New Guinea

APT, sometimes referred to as a ‘windfall’

- S| =7

tax. FKumar {(1991: 144} desgcribes the terms attached to

the APT in more detail and the probabllity of the tax
coming into effect appears to be quite low. The APT is
calculated on the baais of an accumulated return on
capital invested, the thresh-hold rate being based on a
12 per cent premium to the U.S. prime rate or a flat 20

-

-

f

amount ©of capital invested is netted off progressively
againgt annual net earnings discounted by the thresh-

hold rate until exceeded by the latter, The excegs

) .

—_—— o ke

prevailing corporate tax rate (35 per cent at prepent).

The APT can be a digincentive (World Bank, 1992: 33)

I [ ——) _'I-:ntm hat mdmaeai e By 2 o o
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very risky business and they should be entitled to the




full rewards. If the APT ig to be coneidered at all by
government authorities it should be by those countries
with a track racord of quality projects and highly
prospective geology.

3.4.4 Invastment racovexry period (IRP)

Papua New Guinea is the only country {of the five under

- T mnTd Amer =
AL L ALaL Lw

shorten the payback period for investors, i.e. the

investment recovery period (PW, 1590a: 108)°. During

the IRP, capital expenditure can be written-off against

ey . ——

Pup—— ] 2 am A e i —— - —
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under the normal depreciation rules (see below 3.4.7).
This reducas the tax payable, cthereby increasing
investors’ earnings, which in turn shortens the payback

period needed to recover the original investment.

Once the capital expenditure has been recouped then the

calculation for the addiftional profits tax commences,

which has been discussed previously.

1.4.5 Loy carry forward period

The period allowed for the carry-forward of tax losses

-

= lha AEf_aot arnadnar futrurse nrnF1tﬂl varias £ 1rrm
R Bl L= L [ —4 ™= =1 e 8 W i t114

country to country {(PW, reference pages as shown):

' Co Lybrand (1591: 73-74) mention the IRP but the terms

are mo_te_cmnplgx_thﬂn_ﬂmiui\"en by Price Waterhouse. IWMIL
{1993c: 15-16) give similar tcermm to Coopers and Lybrand.
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Chile : Indefinite {1994a: 96)

Indonesia : 8 years {1993: 148)
PNG : 7 years {1990a: 101)
South Africa : Indefinite (1994b: 172)
Zimbabwe : Indefinite — {199%0b: 120} — —

There are no allowances for carry-back of losses in the

above countrieg. Kumar {(1991: 142-143) notes that this

P A T N Mavadean sedl e TTOR I
JELE Ll W aula alivld L Vi LylL

T A L S 2

. o - =
apital expenditire 1is

given to new mines until taxation first becomes payable
ivan Blerck, 1992). This provision was introduced to
counter the effects of inflation which would otherwise
shorten the tax ‘holiday’ period, i.e. unredeemed
balances in previous yearg’ money terms being off-set

againet taxable income in later years’ escalated terms.

3.4.6 Wwith-holding taxes

With-holding taxes are levied in many countries on
various categories of income remitted to foreign

investors; on dividends, interest on loans, royalty

msrmamiE-a BN manasomant nr aarvinae foaco Tha lavale
PAYy Hreiiu o f=F iV FR LS Ty S B Ak Nl [— &2 SR L B -

imposed are variable and can be quita high in some

cases, thereby acting as a disincentive to many

investors to repatriate certain categories of income.




countries have been provided in the tables and notes
under Appendix G.

The view of the host government might be that foreign

investors should re-invest their —earpings —in the
country of origin (Kumar, 1991: 145-146}. The problem
with this is that the foreign investor may not see the
particular country the same way because there may be
numerous alternate avenues fo:

appreciated that dinvestment information flows faster

around the world, and in a more structured format, than

ever bhefora.

There are usgually double taxation agreements between

.ountries so that income remitted abroad is not taxed

3.4.7 Depreciation for tax purposaes

The rate at which companies are allowed LO ‘write-off”

capital expenditure against taxable income is an

impartant—fdiﬁ}ineentiveT—Iha4tauLer4Lhe4ratagatgmhighggggggggggi
capital expenditure can be written off the lower the
amount of tax payable. The provision can also alter the

amount of tax leosses carried forwarq, theraby

The levels of -depreciaticn and methods applied can be

highly variable between countries. The details in

| Ty F
=

respect of each of tha ive g¢ountrieg have beéen




provided in Appendix G, together with explanatory notes

where neceggary.

3.4.8 Value added tax (VAT) or 4GsT

For the countries under review there were two forms of
consumption type tax levied, namely; the value added
tax (VAT) and/or general sales tax (GST).

Only Zimbabwe levies GST on goods and services, and to
 some extent Papua New Guinea where sgales tax is

administered at the provincial level. Chile, Indonesia

L YA m - —

and south Africa have adopted the VAT system and, as

applied to exports, is zero rated. This means that the
VAT paid on goods and gervices ({inputs} can be

e —=

reclaimed because there is no VAT paid on the exported

product .

2 4. 9 sundry dutlies

- oam e e

Thera are numerous other smaller duties and types of

legal documents, company formation expenses, capital

taxes and transfer taxes on property. These were found
to be extremely variable and details have bean provided

vramrirahla Thaga lavies have nnt
racticanle, lhege lavriggs nDave notc

_ . 3 e M salmavs
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been included in the simulating framework (see section

4.0 later) because of their wvariability and appear

relatively small in the context of a mining project’s

Ly
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commenting that c¢ountries place most emphasis on
royalties, corporate tax, additional profits tax and

with-holding tax.

3.5 Social Security Paymants

Most countries legislate some form of social security

regponsibility for employers in reepect of employees:

Chile

Brnployers are reguired to cover an accident and death

[ aT-5 o ey ~E
EG‘- hS =P ¥ 4 ] LS

galary. The amount varies according to the degree of

job risk.

Any training costs up to a maximum of one per cent of

anmial gsalary are allowed as a credit against the First

Category Tax {PW, 1594a: 57).

Only employees contribute 10 per cent of taxable salary

= to a pension fund, up to a maximum of 60 developmant
units monthly; Ch$654 000 = approx. US$1635 as of May
1594 {(PW, 199%4a: 61-62). Employees are also required to

contribute 7 per cent of salary to medical cover and

Indonasia
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Employers with a labour complement of more than 10
persons participate in the Worker’s Social Insurance

Program (ASTEK)}. There are three componentg to the

scheme {(PW, 1993: 109-110}:

salary; comprising 1.5 per cent from the employer and
1.0 per cent from the employee.

Papua Naw Guinea

Companies employing 25 or wmore staff have to register
with the National Provident Pund, Membership is

compulesory for employees working more than $9% days in a
three month pericd. Employers must contribute 7 per
cent of grosg salary and employees a minieum of 5 per
cent, and up to 10 per cent on a voluntary basis {PW,
1990a: 63) ; (IWGMI, 1993c: 24).

Poreign companies have to submit a training programme
to the Labour Department and should include reasgons for

employing expatriate staff and proposals for training

local perscnnel (PW, 1990a: 61). 500 kina is payable by
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the employer for each expatriate employee. A training
levy of 2 per cent of taxable salary is payable by
employers with payrolls over specified amounts (IWGMI,
1993ac: 25),

South Africa

gecurity system. Cofipanies and individuals must make
provision for pensions and retirement. Normally the

amployee and employer would each contribute

approximately 5 per cent of gross salary {PW, 1994b:

AN _1 A0
LU F=LWUO) .

Companies algo contribute to medical aid schemee for
employees and the amount can vary quite widely. On
average the employer would contribute approximately 6
per cent of gross salary, and the employee a similar

amount .

Unemployment ingurance contributions are payable by the

galary each, in respect of employees earning less than

R58 188 per anpum,

imhabwe

Most companies organize a pension scheme, either

managed by themselves or a financial ingtitution. The




per cent of gross salary. Medical aid contributionsg are
also payable by both employer and employee (PW, 1990b:
71) .

3.6 EKmplcyeaes’ Bhare of Profits

Profit share schemes are generally implemented at the

Ad mmmmiet o mey maFE A wseveeaeae s e d Y = o __ . a - -
GiaSlrevion O Lae company. Lalle, nowever, sStipulates

specific guidelines for a minimum profit share

arrangement. The following paragraph from PW (1593: $8)

explains the terms:

Y e the law provides that companies must distribute
30 per cent of profits to workers. The basig used to
determine the percentage is taxable income legs 10 per
cent of net eguity. However, if the employer paye a

bonug of 25 per cent of the yearly income, up to a

= approx. US5b25), the profit sharing obligation

disappears’.

It would seem that the employer pays a profit share
bonue using whichever arrangement proves the least

costly.

3.7 The Mineral Development Agresement
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The executive survey, the referenced surveys and the
gurmaries of country investment codes have demonstrated
the range of criterla associated with internaticnal

mineral development. Considering the complexities and

the large sumg of capital usually involved in the
development of a mining project, all participants (both
governmente and investors) are likely to be extremely
ecautioug in their dealings. These sentiments would
apply particularly i1in respect oOf the developing
countries where a previous track record of mining

-~ investment may be non-existent.

oy — | L

the operating environment for the duration of the
t and the distribution of the benefits that will
accrue. To minimize the chance of abrogation of the
conditions of developwent and investment, a mineral

development agreement (MDA) would be drawn up. The
gavrme of thisg document have been mentioned

<
3
H
Iy
f
ot
;
b
i
{

above, such as the Contract of Work (CoW} in Indonesia
and the Mineral Desvelopment Contract {MDC) in PRG,

The MDA is likely to be a complex and lengthy document
which would need a separate research effort to cover
adequately. However, in the context of this particular

assesmﬂt. tll
between the participantg and contractual documentation

is a very necessary part of the mineral investment

procese.
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Por illustration purposes, Otto and MacDougall {1994)
discuss the MPA and highlight its importance in respect
ot the project financing arrangements. Project

financing packages usually involve several parties

ranging from equity and debt investors, to product ——
consumers, to engineering service and equipment
suppliers. It would be essential for project
participants to obtain guarantees of conditions for
payment of interest on loansg, profits {(returna) and
settlement of project operating and capital costs, As
most__of the country ecriteria summarized above would

have an impact on cash flows, they would need to be

gpecified in the MDA. It is also likely that the ho

e bd I.I-Vst

country {represented by the government) would be a

cnatorv. Some important areas that would have to be

addressed in the MDA:

Nationalization: Guarantees against expropriation of

assrs and for compeneation ghould this qocur.

interest and principal.

product markating: Invegtors regard government

-
e ha m-nrl.rnt

interference in ths

to competitive sales practices.

Settlement of digputes: Foreign investora may be

the event of

Ty
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disagreement, would prefer accesg o international
arbitration, e.g. ICSID - the International Centre for
the B8Settlement of Investment Disputes - which is
affiliated to the World Bank.

Eavircomental factors: Environmental igsues nead to be
stipulated from the point of view of estimating initial
capital costs and determining liabilitles during the
project’s life. The distribution of liabilities between

the venture partners needs to be clearly determined.

Otteo and MacDougall make the point that, even if the

-

terms of agreement are not particularly favourable in

relative terms, at least they should be rigidly enacted

and steadfastly supported by a stable, credibla legal

framework.

Brower {(1987: 47) addresses many of the issues

mentioned by Otto and McDougall but also highlights the

1 =1

project’s infrastructure requirements. Relevant to this

heading would be, houging, rail and road links, power

If the project locality hag wvery 1little previous
infrastructure development, the costs of starting from
‘geratch’ may totally negate the returns on the single

participants would be to reconcile the infrastructure

costs with the benefits likely to accrue, not only to

the mining project, but to the region as a whole,
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4.0 COUNTRY CRITERIA SINULATION MODEL

4.1 Risks and Returns: Scme Theory

to be c¢onsidered when making internatiocnal mining

investment decisions. Thig would include an
appreciation of the longer term repercussions from
mega-political events, such a8 the collapse of the
former  USSR. Purthermore, the combinationz and
permutations of criteria assoclated with different

mining projects would be endless.

Intuition and experience can provide an invester,
engineer, manager or financier, a good “feel® for the
probability of success, including the riske and the
value attached to a wmining preoject. Even so, the
primary motivation underlying the decision-making

process would be to achieve the greatest xeturn on

investment, suitably adjusted for the perceived or

measured risks. Ultimately these returng would be

by the project {Sterm, 1977). The degree to which these

garnings are assured would be a function of the

in secticon 3.0.

o

survey and gummarize

In order to reconcile the concepts of rigk and return,




countries’ investment codes, a calculating framework
was developed to simulate the cash flow (investment)}

performance of a gold mining project in each country.

Héﬂsre—d:‘rswssi:ng—the—cmnpments—af—ﬂre—simrracion
framework it would be appropriate to revige some theory
on the risk and return relationship and, for this
purpose, the Capital Asset Pricing Model {(CAPM) has
been used. Franks and Broyles (1879: 107), after the

work of Sharpe (1964}, Lintner (1965) and Mosain

~ {1968), provide an overview of the CAPM, which can be

written in the following form:

E(R)= Rf + (E(Rm} - RE)B whera:

E(R) : the expected return on investment.

RE : the risk-free rate of return (e.qg.
U.S8. government stock).

E(Rm) : the expected return on a specific market
portfolio or security (stock, share)

B : the beta coefficient which measures the

or
O

rigk attached to the investment relative
that of the market.

The important issue demonstrated by the (CAPM is that
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return (say, 5 per cent} plus an expected excess return

gver the risk-free rate {(say, 10 per cent}), the latter

being adjusted for risk as measured by the relative




value of 1.10 for a particular investment then the

total return would be 16 per cent.

The beta wvalue can range above and below 1.0 and

reflects the wvolatility of an investment’s return

relative to that of a comparative market portfolio of

investments. If the beta is legg than 1.0 the

investnent’s excess return ig less than the market
portfolio and, if more than 1.0, then the expected
return would be greater than ithe portfolic. In the
numerical example above, if the beta value was 2.0 then

_ _the total return would be 25 per cent.

It is also important to appreciate that wvalue and

return on investment are relative concepts; there are
always alternatives to coneider when making any
investment decigion. A relevant situation to the
regearch toplc would be an investor‘s decision whether
to invest in a *risk-free” U.S5. govermment bond earning

a safe, gquaranteed return or whether tec invest in a

mining project in Chile or even in Zaire or Zambia.

Petrick {1985: 247), after the work of Lesgsard and
Graham in 1976, breaks down the overall riek (the beta
factor) in a mineral project inte the broader

underlying risks. A further classification has been

e o o e oy whatrhar rha andiwvidnal riolra ares
LA L= ap [ =L W9 d e R e R Bk AR T A . B A [= 9 =
‘systematic’, 1.e. common factors to all risky

invesgtments, ©r ‘unsystematic¢’ which are unique to the

project. Some examples are noted:
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Mineral reserve risks: A function of the individual
ore-bodies and would not be related to the economic or

market behaviour; an unsysatematic risk.

Development risks: Mopgtly specific to the project, such
ag timing of development and cost overruns which are

largely uneystematic.

Operating rigks: Parameters such as equipment failure,
resulting in additional costs, would be unsystematic

rigsks. On the other hand, labour disruptions (stxikes)

= e
P

may be syBtematic risks

to general eccnomic conditions.

Market (commodity} zrisks: Reflect the possibility of
being unable to sell total output and unexpected
changes in price. Generally considered systematic in

nature because of the relationship to owverall economic

conditions.

Political (country) risk: The actions of the government

would Aaffect project earninge or cash flows to varying
degrees {as per the theme of this research effort}. It
is arguably the most unpredictable of the risk elements
egcribed. This type of risk, although not clearly

discernible as ‘systematic’ or ‘umnsystematic’, would

probably be considered unique to a (mineral) project.
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Davis {1995) hae added some useful perspective to the
application of digcount rates for net present value
{(NPV) determination, the treatment of rigk and the

(mis-Juse of Monte <Carlo (stochagtic) simulation.

Attention 1is drawn to the common application of

arbitrary discount rates to account for risk, for
example, the higher the discount rate, the higher the
perceived rigk and the lower would be the resultant

The i hlights ig that th a result

could be achieved by reducing a parameter (e.g. milled

. — o e e e A

Xample, persisten

tonnes throughput) because of, for

labour problems. Davis cautions against confusion of
these concepts and, for purposes of demonstration,
compares a hypothetical PNG gold mine with an identical
mine situated in Nevada (USA).

In view of the above complexities, and in terms of the

gimilation framework, there are limitg to the

quantification of countrieg’ mining investment codes

Journal:

will adequately assess risks and make forecasts.

Asgesging political and security risks is more of an

art than a science. While quantitatiwve approaches are

[ A | e 1
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be the final arbiter, not the computer. But some order
must be introduced into the process.” (PSA underline)

The simulation framework has been developed to achieve

exactly thig and take out ag ouch of the ‘guess-work’

as poesible. An additional objective has been to

provide a means to think through the dimensions in
decigion making in international mining investment,
which include some of the theory in mineral ecomomics.
Throughout *any evaluaticn process, however, the

— soncepts of stability and variabllity in earnings (or

returna) ghould be kept in mind continuously by the

investor or analyst.

4.2 Components of the Simulaticn Model

An important facility which has enabled the development

of the sgimulation framework is the personal computer

L LoOtliDowWisL N L e

based technology and its flexibility and “user

friendliness® (for the resource engineer). Microsoft

Windows wae used extensively. Essentially, these tools

enable an aspiring professional in a particular field
of endeavour to project his or her knowledge and
experience into a fast calculating medium

having to become a computer programming expert

= beforehand.

112



The three broad elements that would play an important

role in the performance of any mining project or

* the technical and operating characteristice of the

particular project;

* the host country’s mining investment codese; and

* the macro-econcomic environment (glebal and local),

including the commodity markets.

In order to incorporate all these elements, a modular

the following:

* project module

ria module

*

Country crit

* cimulation module

The detallg of the modules and their composition are

described below.

4.2.1 The project module

The project module comprises the production, revenue,

operating and capital expenditure parameters for the

roiect which, for purposes of the analysis,

.
mining project

Al

have been based on a convenlent, average-sized Wits
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gold mining project (discussed below). In essence, the
module represents a hypothetical or ‘test’ project

an he ‘erangnnrtad’ antn any c@mtl}r

environment, the latter comprising the country criteria

module and the simulation module.

Although the S.A. gold mining industry has provided a
basis for the project parameters, the latter have been
simplified so that analyzing the impact of changee to
varioug criteria was made mor
focus has been to goptemporaneougly simulate the
_ investment environment of the different countries and

1]
E
r:
g
[
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b
;
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not the project technical detaile explicitly.

The components of the project module have been

n the printout Appendix H. For purposes of

&
e

global standardization, the project module cash flows
have been calculated in U.S5. dellar terms, converted to
the currency of the particular country in the
simulation module, then back to U.S8. dollars to compare

and analyze the results.

The principal components of the project module and the

agsumptions made are presented below:

Uv.8. inflation rate

Thisz has baen based on U.S. price index data over the
last few years {(IMF, 1%9%5) and forecast to average 3

per cent per annum over the life of the cperation.
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U.8. interest rates on loans

The jinterest rates applied to the loan financing have

been baged on the long term U, S. inflation rate plus an
arbitrary variable premium. For example, a 10 per cent
interest rate would comprige a 7 per cent real interegt
rate added to the 3 per cent inflation rate. In the
project module the loan rates have been included as a
variable input o that each lender’s assessment of the

rigk profiles can be accommodated.

Comnodity prices

n 1
M L0

{1955 money terms) has been assumed for the bage case

gold price of U.8. § 380 per ounce

1
T

scenario.

2

a mining project

sal sharacterisatics

The technical attributes of the ‘test’ wmining project

have been ixﬂﬁﬂigtﬁr—aggeenvenient——sizeé—JﬂicwaEersrand
gold mine (COM, 1994}, primarily because the public

reporting of the operating results 1is adequately
detailed and confidentiality problems reduced.

Consideration wase given to basing the test project on a

Chilean or Indonesian copper-gold producer, but was not

pursued because the ocbjective of the study was to focus

on and compare country investwen




simalation model would have becoms unnecessarily
involved with the more complex technical attributes of
such mining projects, such as emelting and refining

logistics and transport economics for the higher

bulik:low value cammodlities, i.e. copper concentrates.

Life-of-mine:; The life of the operation has been

assumed to be 20 years, inclusive of a 3-4 year period

to gelf-financing status. The build-up and end-of-life

i
production profiles have been displayed in Appendix H.

Ore grades: The recovered gold grade over the life of

o & P

the operation was forecast at a convenient 10 grammes

per tonne of ore. This would be considered a high
in South Africa, being of gimilar order
of magnitude as Driefontein Consolidated, and compared
with a South African geld industry average of
approximately 5.3 g/t (COM, op. cit.). Profitability

ourge on the operating costs of mining

at full production capacity has been assumed at 100 000

tomnes per wmonth {convenient size} which, at the
assumed recovered grade of 10 g/t, equates to annual

gold prod duction onnes .

b
ct

-
L

C
"h

Operating costs: In arriving at a working cost

gtructure it was assumed that the project would

generate approximately a S0 per cent operating

1lls



equivalent to a long term cost of production of

approximately US$ 190 per ounce gold produced.

The cogt sgtructure was subdivided into four categories

to make provieion for the appropriate sensitivity
analyses. The total costs were apportioned as follows:
power, 11 per cent; eervices and stores, 31 per cent;
human resources, 47 per cent; other, 11 per cent. The
figureg have been based on the average of the last four
years for the Vaal Reefs complex (Annual Reports, 1992

and-1994)
LS

Capital expenditure: Capital expenditure to the end of

the first year of production wae set at US$225 million

o=

£ = et o
 Radl AL

uim o
of 10 per cent per annum would be achieved over the 20
year life. The range was based on the returns indicated

in the executive survey for HNorth American and

mh
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Australian wmining projsc

expenditure has been digtributed over a pre-production

pericd of three years, although this is coneidered

extremely short in the 1light of the usual lead times
required to develop the deepar reserves in the

Witwaterarand gold basin (Bagtvaal, 1993).

It has been assumed that maintenance (on-going) capital
expenditure during the production period would be

budgeted at 10 per cent of operating profits.
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It was also necessary to categorize the capital
expenditure to a sufficient level of detail to cater
for the variable methods and rates of depreclation

adantad hv tha countriag undar raviow {discugsged

TNl R P R ek WY X L — N i S —

previously in 3.4.7). Pacility wag included in the

schedule to wvary the amount spent on each capital
category and the proportion of imported items.

Exploration expenditure: Expenditure on the exploration

programme from initial discovery, to delineation, pre-

£ ibilit I f bil4 } . :
of production has heen aggumed at US$35 million (1995

~  money terms). During the production period amnyal =0
exploration expenditure has been budgeted at 2.5 per

—_—— a

cent of operating profit.
Management feeg: As 18 common with many mining
operatione, specialized technical and managerial skills

- = - .l

are drawn iIrom excternal consultancies or service

groups, often administered by the controlling

companies. In the South African mining industry these

gervices are usually provided by the mining finance
houseg and are underwritten by management contracts

which are renewed at various intervals during the life

of the pperation.

For purposee of the simulation it was assumed that

project at an annmual rate of 4.0 per cent on 60 per
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cent of working c¢oste and at 6.0 per cent on 80 per

cent of capital expenditures.

Funding structure: The capital required to develop the

project hag been assumed to be funded Cthrough both
equity and interest bearing loan instruments. The
exact amount of pre-production capital differed
glightly, depending on the c¢ountry hosting the project,
mainly due to variations in criteria such as import

duties. Nevertheless, it was agsumed that the terms of

repayment periods and interest rate premiume above the

U.S5. inflation rate.

.
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the project module so that sensitivity analyses could
be carried out on changes to financial gearing. A

debt :equity ratic of 50:50 was assumed for the base

gcanario.

4.2.2 The country criteria module(s)

The country criteria module(s) cowprises the mining
investment code data, as discussed in section 3.0 and
tabulated in Appendix G, and these have been integrated
with the simulation mxiule (see 4.2.3 below). The five

countries whose data was collated were:

Chile; Indonesia; Papua New Guinea; South

Africa and Zimbabwe.
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As many ag possible of the quantifiable criteria in the
five mining investment codes were incorporated into the

ndule, Tha objective was to remove as much ‘guess-

work’ on the impact of such criteria in order that the
more qualitative aspects, euch as political and

adminigtrative issues, could be evaluated from a sound

base.

4.2.3 The simulation mcdule

An abbreviated printout of the simulation module has
been provided in Appendix I; only that for Chile has

been included because of the voluminous content. The

each component and all assumptions made.

Country inflation and currency exchange data

Bach country’s economic enviromment would be unique,

with two of the most important elemente being price or

cost inflation and currency exchange rates. The
i{nflation forecast hag been displayed in tandem with

the U.S. inflation assumptions so that the differential

factor can be calculated over time by the relationship:

{1 + country inflation % )/(1 + U.8, ianflation % )

and then compounded annually. This factor has been

applied to the depreciation (or
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calculation of the particular country’s currency versus
the U.S. dollar. The forecasts were based simply on the
historic data in the IMF (15%5) document on country

financial statistics.

Input of the project moduls cash flow data

The U.S. dollar cash flow data from the project module

wag transferred through to the simulation wmodule and

converted to the particular country’s currency using

calculations were carried out under the monetary

P I ]

and other mechanisms were treated more accurately. This

elavant te tax leoss carry forward

wan pahuiu“ -
calculations which would be sengitive to future taxable

income and the impact of inflation thereon.

through to the simulation module.

Taxation

Taxation 1s one of the most important criteria

monitored by invesgtors. Besides the actual percentage

of taxable income payable, there are usually a range of

conditional clauses, TWwWodl




attached to the final computation., Examples include
deductible capital allowances, carry-forward of tax
losases and additional proficta (windfall) taxes.

PBacause of the numerous conditional clauses, a separate

calculating echedule had to be developed to manage the

more complex tax computations, and particularly to

maintain a record of the carry-forward of tax losses.

The components of this schedule have been displayed in
Appendix I.

Depraclation

depreciation of capital items for tax purposes {this

gchedule has not been included in Appendix I). The two
most commonly used forms of depreciation in the five
countries® fiscal Ccoddas wWe
declining balance (DB} methods. Pacility was included

to cater for the variable rates of depreciation

applied, depending on the category or deamed useful

-k o e o Sy -
lilre OL Lile C©

ITn calculating the tax write-off amounts each year,
care was taken to ensure that the sum of total
depreciation for a particular item was aequal to the

actual capital expended over the life of tha operation.

4.2 Balancing Checks for the Calculaticas
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Puring development of the simulation mcdule, by

gra
investment criteria, it waep found that a progressively

complex “web* of calculations and conditional arguments

evolved. A checking structure had to be developed so

=i = et e L mmmm

that integrity
that all cash outflowg (operating costs, capital
expenditure, duties, taxes, et¢. and payments to

investors) balanced exactly with all cash inflows

vl  =wsd
A= ALY Al

) doded =" e e e ]
{iniCial Capicad

checking structures were designeéd in the simulation

module:

4.3.1 Distribution of annual cash flow

An aspect often not given adegquate attention in project

evaluation work is an analysis of the digtribution of

fundg {(initial capital and revenueg generated) to the
- - t I !] ] l L) L] l ﬂ - I l ]

been used to check the integrity of the annual cash

flow calculations.

Each component of the simulation module, as displayed

in Appendix I, has been allocated and distributed to
each participant in the project, coded as followa:

> LOAN: providere of loan finance
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> ROY, : royalties paid te non-resident (private)

entities

> MAN. : management and administration fees

> EMP. : permanent employees

> OMC: on-mine coste or suppliers of goocds and
services

> HG: host government (or the fiscus)

The sum of the individual components distributed to
each participant must egqual all cash inflows, the

latter comprisging the initial capital expenditure and

all the total revenues generated by the project.

Appendix J displaye each participant’s annual accruals

for the life ©of the project under the base scenario

conditionsg, converted to U.S. deollars for country

comparison purposes.

An analysis of each participant’s financial accruals

should also lend some light as to the relative levels

of vrisk attached to their dinvolvement, thereby

= = T

juetifying or refuting the reasons for disagreements

that can arise during the life of the project. These

igsueg have beean explored further in the analysis of

the results.

4.3.2 Totals for the life of project

Rach component of the gimulation module was summed over

the 20 year life in real 1995 {or first year) money




project in each of the five countries, the amounts

having been converted for country comparative purposes

of the project capgh fiowe in Appendix I and Appendix J.

The resultant ‘life’ summation (horizontally) for each

component was then aetted to give the
investors’ after-tax distributable earnings over the
life of the project. This grand total figure was

checked agalnst the annual horizontal summation of the

nat after-tax earoings.

The purpose of this checking structure was to ensure

that all the cash flow calculationg were applied

consgistently in every year and that no funds ‘escaped’

the systen.
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5.0 ANALYSIS OF THE SIMULATION RESULTS

For purposes of revigion, the main reasong for

gimulation model were to:

developing the

* provide a calculating structure to evaluate the
impact of guantifiable ¢riteria underlying an

international mining investment;

* simultaneously compare the investment or operating

performance of any minlng project in any vountry and
at any time during ita life;

* rmroncile some of the responses in the executive
gurvey, as discussed in sec¢tion 2.0, particularly the

ratea of return and payback pericds reguired to

artract mining investment to various countries: and

* presenLaJJ:amﬁﬂork to explain the current trends in

international mining investment and touch on some

philosophy.

The aimmlation structure, as degcribed in section 4.0,
has included ag many of the gquantifiable elements as
poseible. Other criteria such as political stability,
security of tenure and administrative efficiency are
+ ineluded in absolute terms, but the framework

B i

provides a more establighed bage from which to assess

their relative impact.
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Schreiber and Kuestermeyer {1994) dipgcuss a similar (a
copper instead of a gold project) simulation exercise
but they focused on mine operating costs in eleven

gelected countries. Of specific mention, however, wae

that the results ghould be interpreted with an
appreciation of the inputs inc¢luded in the calculations
and on the relativity of the numbers. Por example, if
the leval of taxeg, new infrastructure and the copsts of
administration delays were to be factored in to the

calculations, the relative attractiveness of an

The basic difference between Schreiber and

Kuestermeyer’s costs analysis and this project’s

s

[ = 1% =
el

f
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&

the concept to include mining investment codes. The
ipsue of operating costs hags been handled ag a common
denominator between countriea go that the impact of the

= T wai11 T
[ = =N AL Wil o

recognized that, within the ambit of the sgensitivity

analyses discussed below, the different countries’

¢oets profiles cou r
interpolation of the results. By inference then, the

benefits of the investment code in one country wmay be

totally negated by 1low productivity and/or labour

strife.

Congidering the scopsa and flexibility of the simulation

model there are numerous results that could be

degigned, retrieved and compared. The results would be
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a function of the objective, circumstances and
background of the user. The following discussion of the

interests of brevity, some have had to be excludaed.

The distribution of the cash flow as a calculation

. TR TR e - ansm lnm v ] s o
4 LeeE

checking structul 8

gection 4.3). Figure 5.1 cowpares the present value in
u.s. dollars of the amountsg accruing to each

participant over the life of the project in thse five
‘tegt’ countries.’ The amounts have been displayed in

Appendix K for reference, and also in Appendix J in the

totals column., A Zerc real discount rare has been

applied for purposes of neutrality because the selected

participants, except for the investcors, have not

—  contributed risk capital in the game sense as the

investor.

ointed out that Figure 5.1 does not show

te rovalty holders and managementc

o

It should be

gservice entities as these amounts are relatively small

in the ovearall context. This need not be the case,

hovwevar, and would depend on particular c¢ircumstances

ot cmmam i b

and agresmerncs.

7 whe amounts compared only reflect the actual cas

by the project. No attempt has been wads at estimat
multiplier effects in each countrz?a's economy.
1
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Figure 5.1 pigtzxibution of project value by
participaant in each country
DISTRIBUTION TQ PARTICIPANTS: SEQUITY ENET BARNINGE
e e v — st lirr] ETLOANE HLOANE "ATD-+ INT.

T B
REYIENUED

FEANEA. 1 LARE

1108
1000 4

YALLE {US $'ovilHons}

SITIIEILY.
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The following notes clarify the legend headings:

Equity:

The initial c¢apital injected by the

foreign investor (s} before the project

Net earnings:

achieves self-funding status.
The net after-tax earnings available for

distribution to investors, net of

with-holding taxes.

The amount of loan finance provided for

the project before self-financing.
Intereet payments on loans inc¢luding the
principal repaid.

Comprises all other perating

Oy

oets,

and capital in nature, over the life of

the project (excludes employees’ costs).
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Enplovees : Paymente to employees; comprising wages,
social security payments, and profit

Host govn: Total accruing to the host government;

comprieing all project taxes and sundry

Dranl mcrsanan Fmw =2m el SmmaliavaAadd

B
Wi Sl et Gl s i b he Ll bbbl iited «

Ml e = mb=ac]
WL Ldies LWl

revenues accruing to  the  country, comprising

government, 1l4 per cent; employees, 26 per cent; goods

and services, . 18 cCoOompares w [

per cent to ‘foreign’ interests (equity earnings +
interest and principal on 1loans + royalties +
management fees}. The latter filgure is net of the
original capital injected; total earninge of 27 per
cent less the capital which amountg to 12 per cent of

the total revenue plus capital figure. Thepe

calculationg are shown at the bage of the table in

Appendix K.

By demonstrating clearly  the distribution to
participants of the project’s value in each country, it
may help to reduce misconceptions about the fairness of
their ‘takes’ relative to their respective risks,

Experience over decades has shown that conflict arising

R’ —

between the investor, labour (employees) and the host
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government usually stems from disagreements on the
equitable distribution of the monetary benefits.

The comparativ la of these amounts draws

R

attention to the level of risk carried by the foreign
investor in new mining development vis-a-vis the risk
to the host country. It is submitted that the impact on
the country of losing a portion of the walue (cash
flow) would be far less than the impact the same amount

would have on the foreign investors and their returns,

a businessg destination.

It hag not been éxplicitly mentioned but significant

R - =

nefits c<cain bs gen

E.

mineral resOources, particularly regarding skills
training and ancillary business development. Although
in the context of a poor outlogk for developing country

opment at the time, OfPaircheallaigh

T =LA

(1985) discusses these issues in some detail in the

context of host governments’ peoliciles.

Bazed on the pimulation resulte it is not surprising
that foreign investors should be extremely sensitive to

the amount of capital exposed for a given period,

emall. In relative terme it would appear that there is

nowhere near the same degree of ‘up-front’ rigk to the

country as a whele. It also goes some way ta explaining

the comfort of foreign investors Wwhen W ilti-later
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funding (IPC and World Bank) is involved, just in case
the conditione on which the investment was originally

based suddenly change for the worge. Otto and

MacDougall (1994: 2A117-118) allude to these issues in

] : . . . . ] Lai

loan funding on the basgig of anticipated earnings, but

with limited-recourse to the equity investor.

5.2 Sensitivity of Host Govermments’ and Investors’

Accruals to Changes in Sslected Criteria

Ficure 5.1 has displayed a simplified distribution of

project value between the varioues participants. 1In
terms of the theme of the research project it would be
useful teo congider the sengitivity of the participante’
accruals to changes in various criterla, thereby
providing a gauge on the relative impact of the latter.
In the interests of brevity and to demonstrate the

inciples. the impact of selected criteri Tv £}

host government and the equity investor have been

analyzed.

- vy 11oad P e S a =]
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A concept which has
sengitivity analyses ie equating changes to the gold
price {base scenario: $380 per ounce) with changes to
the recovered gold grade {base scenario: 10 g/t). This
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of the criteria influencing mining investment decisions

can be measured in cost (or benefit} terms eguivalent
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to mineral grade. The principle extends to mineral

economic theory where am investor would regquire a

5.2.1 The host governments

FPigure 5.2 compares the total accrual to government in

each of the five countries over ranges of

profitability, as simulated by changes to gold price

(or gold grade).

Figure 5.2 Host governments’ “take™ per change in

gold price (or gold grade)

HOST GOVERNMENTS' "TAKE"
PRESENT VALUR AT REAL DISCOUNT RATE = & %
| |
600 —o— CHILE  p—
—o— INDONES 1A "
L =% - ING
n8A -
:4" o ZMBABWE e ”fz
& 300 ﬂé i
2 gz ﬁﬂ;
200
4 J——_s
188 1 E
R
20% A5%  -10% 5% ” % 18% 15% 20%
CHANGE TQ BASE GOLD PRICE ($386/0s)
OR GOLD GRADE (10 3/¢

The value accruing, to the government in Chile is
noticeably lower than the other countries. South
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Africa’s accrualg are situated mostly between Chile and

the other three countries’, The position would have

tax (15 per ¢ent of remittances) had not been scrapped

recently, but at the expense of the investor. This is a

good example of changing codes to help attract foreign

can be seen at higher gold prices (or grades) where the

gradient of the curve startg to increase.

Sensitivity analyses were carried out on o

criteria. For purposes of summary presentation the

change in host government total ‘take’ was measured per

one per c¢ent change 1In criteria. e iv
results for each country have been displayed in Figure
5.3. The equivalent amounts for the gold price (or
gold grade) sensitivity are shown for reference

purposes, that is, an abbreviated version of Figure

5.2.

The charts in Figure 5.3 demonstrate a number of

effects on the host govermments’ ‘take’:

* The impact per change in one criterion can be equated

o teIm of another ¢ri

H

in PNG of changing the tax rate by 10 per cent would
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be eguivalent to changing the gold price (or grade)
by appreoximately S per cent.

Figure 5.3 Change to host govermmenta’ “take*
per change in selected criteria

I HOST GOVERNMENTS' "TAKE"
PRESENT YALUE : SENSITIVITY T0 CRITERIA CHANGE
T
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PROD. RLTY
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-15 20
HOST GOYERNMENTS' "TAKE"
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TAX
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o
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* The production royalty levied by some governments has

the greatest impact on their total accruals (see

P B 3
for the impact on

| T I
DBELUWw

* Tha change in labour ceosts# can be equated to changes

in productivity, for example, a 10 per cent change is
equivalent to changing the geld price (or grade) by

approximately 2.5 per cent.

* With-holding taxes on foreign remittances can have a

gignificant impact on the host governments’ total

take. In this case, a 10 per <cent change would bLe

equivalent to as much as a 5 per cent change in gold

ar ade) .

* The additional profit tax does not appear to
much impact under the bage scenario conditions. It is

cueatrionable whether thie type of tax is worth

generated. As commented praviously

3.4.3) investore view this tax as a major
digincentive.

5.2.2 The investors

From the investors’ perspective the net present value

(NPV) at a real discount rate of 10 per cent in each

country has been compared in Figure $.4. The 10 per

requirements of the executives for projects in North
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