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Foreword

The present report summarizes some of thefindings of an UNCTAD project which has examined
therole of the minerd sector in the development process of developing countries (MINDEV). Theam of
the project has been to identify those policies or instruments which are most likely to enhance the
contribution of the non-fuel mineral sector to economic devel opment and promote a broader-based and
eventually self-sustaining process of development. The project has been funded by the governments of
Norway and Sweden, and the UNCTAD secretariat wishes to expressits thanks for their support.

Therationaefor the project has been that for most devel oping countriestheexploitation of their
natura resources, together with tradein the primary products derived therefrom, continuesto providethe
main basis for their economic growth. Even for devel oping countries that do not at present have any
significant mineral sector activity withintheir territories, asisthe casefor many of the least developed
countries, development of mineral resources may provide one of the few feasible ways of increasing
economic growth. This resource-based process of growth is often perceived as an export-oriented activity
whereby primary commodities are exchanged by devel oping countriesfor the capital required to expand,
diversfy and eventudly industridize their economies. The devel opment processis dso affected, however,
by the nature and extent of the feedback between the exploitation of acountry's natural resources and other
sectors of the domestic economy. The more extensve this feedback, the greater islikely to bethe value
of resource-based development for the country concerned. This issue is especially relevant to the
exploitation of non-renewable resources, since feedback will necessarily cease as the resources are
exhausted. At that time, the capital represented by the original minera deposit should have been replaced
by other forms of capital capable of yielding the same return.

Work withinthe UNCTAD project hasbeen oriented towardsthe nationd level sincethe problems
addressed are directly experienced and policies ultimately implemented at that level. A number of case
studieson individua countries have been carried out with aview to describing in detall these countries
experiencesand identifying the particular problems encountered. Case studieshave been prepared onthe
Dominican Republic, Indonesiaand Peru, and a case study on Zimbabwe isin preparation. The present
report builds on those case studies, aswell as on other conclusionsthat have emerged from the study of
theminerd sector in various countries during the project, including from anumber of regiond seminarsheld
within the project (in Perth, Australia, Santiago, Chile, and Ouarzazate, Morocco).

The present report deal swith theissue of "governance” asit appliesto the minera sector; that is,
therole of the Statein maintaining alegad and regulatory framework for the mining and metasindustries,
providing services and otherwise fostering a climate conducive to their sustainable development, defining
mechanismsfor the solution of conflictsbetween those industries and other interests, and ensuring that the
sector's activities contribute to economic and socia development and to the general well-being of the
popul ation.
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|. Introduction

Thegenerd trend towards deregulation and liberalization has had far-reaching consequencesfor
theway in which therole of the Satevis-a-visthe enterprise sector isviewed. Thistrend hasobvioudy aso
affected perceptions of the proper role of the state as regards the mineral sector. In the present paper, an
attempt is made to describe the content of governancein the eraof deregulation. Following abrief review
of how perceptions of the role of the sate vis-a-visthe minerd sector have changed over the past decades,
in particular in developing countries, the body of the report is devoted to two areas of governance which
indisputably fal withinthe state'srespong bilities, but where perceptions concerning both the policy content
and the degreeof influenceit should exercise may differ: the setting of economic conditionsfor the minera
sector, and the management of mineral and other natural resources, including environmental resources.

Historically, thelegitimecy of the State'sinterest in the minera sector was not questioned. Indeed,
regulation of mining and appropriation of the values resulting from it are among the earliest recorded
activities of the State, and many States have been built on mineral wealth. State or crown ownership of
mineral resourceswastherulein many countries beforetheindustrial era; and following the advent of
industridization, the State in most devel oped countries retained specific prerogatives and authority with
regard to mining, moreso thanin the case of other industries. Many of theingtitutions thus established have
remained in place, thus according the mining industry asomewhat unique position in the formulation and
implementation of government policies.

However, the importance attached to the mineral sector by developed country governments has
tended to diminish adong with the sector’ s share of tota production. In most developed countries, with the
possible exceptions of Australiaand Canada, where the mineral sector is of larger overall economic
importancethanin other devel oped countries, therole of the Statewith regard to themining industry isnow
seen asin principle no different from its role with regard to other industries. Nevertheless, thereremain
differencesin the treatment of the industry, which arelargely dueto traditions of detailed regulation, the
need to regulate the rights to minera finds which justifies the existence of separate mineral resources
legidation, and specific environmenta regulations. Therole of the State with regard to mining has thus come
to be seen mainly as aregulatory one. The latest, and perhaps last, example of developed country
governmentstaking aspecificinterest in themineral sector and defining it asan areaworthy of particular
political attention wasinthe 1970swhen, asaresult of actionsprincipaly by devel oping countrieswitha
view toincreasing their control over natural resourcesontheir territories, several industrialized countries
instituted programmes intended to ensure security of supply of mineral raw materials.*

In developing countries, perceptions of the role of the State with regard to minerd resources have
a so changed considerably over thelast couple of decades. Although developments have differed among
individua countriesand regions, mainly asaresult of different historica circumstances, in particular thetime
at which they achieved independence from colonial powers, some broad trends are nevertheless
discernible.

In colonid Africaand Ada, mining wasthe subject of detailed regulation, but therole of the State
was seen to be mainly to ensure that the colonial territory was open for progpecting and mining; and it was
not envisaged that the State itself might wish to participate in the exploitation of mineralsor to initiatea
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drategy for their development intermsof itsoverd| planning objectives (Brown and Faber, 1977, pp. 1-2).
In Latin American countries, which becameindependent earlier, the domestic private sector had astrong
positioninmining inthenineteenth and early twentieth centuries. Foreign direct investment, particularly by
North American companies, became important after the Second World War, while therole of the State
continued to be limited.

In the 1960s and 1970s, the idea of a strong public sector in devel oping economies became
predominant. Most devel oping countriesgave priority to the objective of economic independence, asan
extenson of thestrugglefor palitical independencefrom former colonia powers. Whilethisinitsdf did not
necessarily imply astrong rolefor the State, governmentswere, however, dso influenced by the economic
ideas of thetime, which largely developed from experiencesin Latin America. The prevaent view of
economic development was strongly influenced by the phenomenon of structural deteriorationintheterms
of trade between countries exporting primary products and those exporting manufactured goods. It was
argued that the benefits of international trade were unequally distributed and would lead to the
impoverishment of countriesexporting primary products. Industridization onanational basis, guided by the
State, was seen as the only policy that could break economic dependence. Import-substituting
industrialization and resource-based industridization - asdternativesor ascomplementary strategies- were
expected tolead to the eventua establishment of diversified and competitiveindustrial sectors. The State
had to take an active rolein this devel opment, Snce domestic private industry was smal and poor interms
of capital and technology. Accordingly, the State had to operate both as formulator of planning objectives,
since economic thinking was strongly influenced by ideas of centra planning and the devel opment process
was seen as something that should be planned, and asexecutor of industriaization policies. Theminera
sector was seen as an engine of growth and a base for industrialization, and because of its strategic
importance in the industrialization process it became a priority object of state control.

Asaresult, most devel oping countries strengthened therol e of the State through nationalizations
and creation of new state-owned companies, increased taxation and attempts to obtain improved prices
through collective action. State ownership of mineralsin the ground became the rule where thiswas not
aready the case, and direct state participation in mining increased.

Sincethe early 1980s, the pendulum has swung in the other direction. The debt crisis, combined
with the deterioration in devel oping countries termsof trade, had a serious negativeimpact on the externa
accountsof these countries. In addition, deep recessionsresulting from these external shocksreduced the
volume of tax earnings. Most governments had to implement severe augterity policies as part of structura
adjustment programmesand, inthe process, wereforced to reconsider therole of the State. Furthermore,
theresultsof the earlier, assertive policies had often been disappointing. State-owned enterprises had often
proved to be incapable of generating the large profits expected, ambitious tax schemes had deterred the
foreign investment that was sought as acomplement to the state-owned mineral companies, and collective
actiontoraise commodity priceshad generally failed. Increased externa indebtednessforced developing
countriesto increase exportsin order to service debts. Since the necessary capitd for investment in export
industriescould not beraised domesticdly, it became necessary to attract foreign investment and conditions
had to be made more favourablefor investors. In many countries, state-owned enterpriseswere privatized,
partly to reducefiscal deficits, and partly because their economic performance had not been satisfactory.
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The new poalitica and economic environment that has emerged from this"rebaancing” processis
oneinwhich devel oping countries are anxiousto attract foreign investment in mining, and haveto design
their policieswith thisobjectivein mind, sometimesrel egating other concernsand devel opment objectives,
indudingafair" shareof profitsfrom mining, adequate environmental safeguardsand mining’ scontribution
to the general development process, to the second rank of priorities.

Under these circumstances, it becomesall the moreimportant to identify thoseareasinwhich the
State's scarce resources, in terms of budgets, policy-making and personnel, need to be concentrated in
order to achievethe desired results. Experienceswithin different policy areas are discussed below witha
view to contributing to this process of establishing priorities.
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I1. Setting the economic conditions for the mineral sector
1. The legal and regulatory framework

Theminera sector isclearly affected by government regulation in alarge number of aress. Like
other indudtries, it isthe subject of genera regulationin areas such asforeign trade, taxation, transportation,
the natura environment, and workers health and safety. |n several of these areas, specific regulationsfor
mining have been introduced with the am of meeting the concernsthat are particular to the mining industry.

Mining issomewhat unique among indugtrid activitiesin requiring aset of regulations of itsown,
usualy embodiedinamining law. Thereare severa reasonsfor establishing aset of regulations specificaly
for mining. Fird, given thelong leed timefor identification of an economic minera deposit and devel opment
of amine, and given the large sumsinvested before any economic return materializes, therightsto the
deposit must be guaranteed over along period. Second, it has generally been considered that aparticular
piece of land will produce morevalueif minedthanif used for other purposes and that mining should
therefore be accorded precedence over other land uses. For thesereasons, almost all governmentshave
deemed it appropriate to separate surface and underground property rights, with the State usualy owning
the sub-surface and hence themineral rights.2 The separation of rights enables the State to dispose of the
minerd rights by transferring or otherwise dlocating them to mine operators. Thisrequiresthat guideines
for settling conflictswith other land uses be established and that mechanisms be devised for resolving
competing claims to the same deposit (in some cases, the solution has been for the State to exercise
discretionary power to decide who should exploit amineral deposit). Exceptionsto the precedence of
mining, together with rulesfor compensation, aso have to be laid down. Such exceptions are becoming
increasingly common asenvironmental and conservation concerns have achieved higher priority; and,
indeed, the existence of a precedence for mining can now be questioned in several countries.

In addition, there are anumber of other intereststhat require attention. The State has an interest
in preventing mine operators from achieving amonopoly position as regards mining rightsin acountry or
aregion, thus stopping other potential investors from exploring or developing deposits. Therefore,
governmentsusually try to ensurethat exploration takes place asquickly aspossible and that exploitation
isnot unduly delayed. The State may a so wish to ensure that information on minera resourcesiswidey
available, and it may establish reporting requirements whereby mine operators have to make basic
geologicd information collected through exploration publicly available. Other consderations may aso be
deemed to merit inclusion in the mining law, such as workers health and safety, minimization of
environmental damage, orderly marketing of mineras, provision of infrastructure and access to this
infrastructurefor thegeneral public, servicesto workersand to peoplein the surrounding neighbourhood,
transfer of technology and skills, support to domestic suppliers of inputs and promotion of downstream
processing. All of these considerations can be made part of the regulatory framework for mining.

Governments have chosen different ways of ensuring that the objectives just mentioned are
achieved. In some countries, they areincorporated in the mining law, in othersthey are distributed among
variousother lawsand themining law isused mainly to dea with theissue of titlesto minera deposits. The
advantage of specifying conditionsin the mining law is of course that this enables the government to take
into account the particular characteristics of mining and the differences between thisindustry and others.



9

The disadvantageisthat law and practice regarding mining may progressively diverge fromthe practicein
other areas. Furthermore, the objective of acompletely comprehensive and detailed mining code may be
difficult to achieve, snceit would require the inclusion of regulationswhich fal within the jurisdiction of
severa ministries and agencies.

Governmentsa so strikedifferent bal ancesbetween|ega regul ationsand contractud arrangements.
While some of them spell out inthe mining law or in other legidation dl therelevant conditions pertaining
to exploration and devel opment, othersleave conditionslargely open to negotiation. In most developed
countries mining rights are based on law and regulation, with some exceptions provided by state and
provincia governmentsin Australiaand Canada. Agreementsin thesejurisdictions, however, usudly dedl
only with specific issues such astransportation or protection of indigenous popul ations, dthough the State
of Western Audtrdia has concluded agreements with mining and other companies covering awider range
of issues (Gardner, 1990).

Devel oping countries have used agreementswith foreign investorsto amuch greater extent. In
many cases, themining law isapplied initsentirety to domestically owned operations, whilefor foreign
investorsit is seen as providing only agenera framework. In some cases, the reason for relying on an
investment agreement rather than law and regul ation has been the size and economic importance of a
particular project relative to the national economy, aswell as the absence of well-developed mining
legidation. In other countries, such asIndonesia, where more than 100 agreementshave been concluded
since 1967, investment agreements are the preferred procedure (UNCTAD, 19944). The advantage of
contractud arrangementsistheir flexibility and the possibility of tailoring conditionsto the characteristics
of individud projects. Not least, they may dlow thegovernment to maximizeitsposshilitiesof levying taxes
on the operation. Investment agreementsalso allow countriesto learn from experience and to modify
conditionsfrom one project to another. A fina reason for preferring to regulate conditionsin an agreement
isthat for large projectsit isnot sufficient from theinvestor's point of view to rely on general lawsand
regulations. Severd factors, including taxation, tariffsand foreign exchangeregulations, arecrucia tothe
economic viahility of the project, and with alarge project the government could be tempted to change these
once an investment has been made. Accordingly, detailed agreements encompassing dmost al conditions
that could affect the operation and economic circumstances of the project are often concluded.

The legd framework for mining in many developing countries has been considerably revised in
recent yearsor isbeing reviewed as a consegquence of the palitical and economic changes described in the
preceding section. Since the mid-1980s, over 75 countries have adopted new minera laws, made mgjor
revisions to existing laws or are currently working on draft legislation.* Some general trends can be
discerned from this process.

Fird, legidation isbeing smplified and permitting procedures are being streamlined. At the same
time, fewer conditions are being left open to the exclusive discretion of governments, with investment
agreements providing flexibility where needed.

Second, redtrictionson foreigninvestment are being eiminated, dong with provisonsfor mandatory
State or domestic participationin projects. Instead, governmentsincreasingly rely on taxation to ensurefor
themselves a share of the revenue from mineral production. The structure of taxation is changing and
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becoming moresophisti cated, with governmentsmoving towardstaxation schemesthat attempt to combine
attractiveness to investors with maximization of government revenue.

Third, other concerns, in particular those pertaining to environmenta protection, but aso those
pertaining to relationswith loca communities, areincreasingly being included in mining legidation. Asthe
process of devel opment continuesand other ingtitutions are established to handl e these concerns, however,
some of them are removed from the mining legisation to other, specialized legislation.

2. Foreign investment

Beforethe political changesof the 1960sand 1970s, foreign investorsin mining in developing
countries generally enjoyed conditions that must be described as very generous, benefiting from very long
term concessions, fiscd stability and favourable taxation conditions. Conditionsin Latin America have been
summarized as follows:

"Onthe one hand, the mining codes held that the minerdsin the soil and the subsoil arethe
property of the State, but on the other hand asystem of very advantageous concessions
wasingtituted for investors which gave them theright to use, enjoy and freely dispose of
the product of their activitiesin the areas given to them under concession for apractically
indefinitelength of time (50 years or more), with guarantees of tax and exchange stahility.
Theinvestors paid avery small land rent which enabled them to maintain large areas
indefinitely without being exploited, as part of their world reserves for possible
exploitations, while the host state, in practice, lacked the capacity to question or annul a
concession ... thetaxation of profitswas excessively low (between 6% and 25% of the
taxable amount), while the effective rate of tax was even lower because of varioustypes
of deductionsand exemptions. A typica deduction was based on the " depletion” factor of
the deposits exploited by thetransnationa corporations, even though the non-renewable
resource wasthe property of the State. Under these arrangements, the enterpriseswere
alowed to deduct, free of dl charges, 15% and in exceptional cases even as much as 50%
of their profits, though they were, itistrue, obliged to reinvest theamounts corresponding
to thisdeduction. Investors were a so permitted to make accel erated depreciation reserves
in respect of machinery and equipment at arate of up to 20% per year and to readjust their
capital to take account of variationsin the purchasing power of the national currency."”
(Kiakal, 1984, pp. 4-5)

Asaresult of the political and economic changes during the 1960s, the attitude of developing
country governmentstoforeigninvestment becames gnificantly lessaccommodating. Mining operations
owned by foreign companieswere nationdized in many countries. Prominent examplesincludefull or partia
nationalization of copper operationsand reservesin Chile, Peru, Zaireand Zambia, of bauxite/alumina
companies in Guyana and Jamaica, and of tin companiesin Malaysia.

In Chile, partia nationalization of the major copper companiesin thelate 1960s, with conditions
that wererdatively favourableto them, wasfollowed by full nationdizationin 1971, when the valuation of
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the companieswasbased on their book valueand deductionswere madefor previous"excessve' profits,
resulting in no compensation to the owners (Kiakal, 1984, pp. 24-32). In Peru, holders of mining
concessionswere obliged to submit new investment projectsto the Government for gpprova. A principle
of "'no work, no protection” was applied, resulting in the cancellation of more than 4,000 unworked
concessions, which reverted to the State. (Kiakal, 1984, pp. 14-15). In 1974, the Cerro de Pasco
Corporation wasnationalized (Radetzki and Zorn, 1979, p. 39). In Zaire, the propertiesof Union Miniére
du Haut Katangawere nationalized in 1967, to form the state-owned company Gécamines, and in Zambia,
the Government acquired 51 per cent of the shares of Anglo American'scopper holdings, which became
Nchanga Consolidated Mines, in 1969 (Radetzki and Zorn, 1979, pp. 37, 40). In Guyana, the local
subsidiary of the Canadian auminium company Alcan was nationalized in 1971 (Grabow-von Dahlen,
1987, p. 288). In Jamai ca, agreements made with the foreign bauxite and duminacompaniesin 1976-1978
included provisonsfor the nationdization of mining landsand for the establishment of joint enterprises, with
the Government holding from 6 to 51 per cent of the assets (Kiiakal, 1984, pp. 45-51). In Mdaysa, the
Maaysian Mining Corporation (MM C) wasformed by the Government'sbuying equity inexistingtinmining
operations in the mid-1960s (Tham Weng Sek, 1989).

Theattitudeto foreign investment in mining has changed over the past couple of decadesin most
developing countries. Inthe early 1980s, exploration by foreign companieswas usua ly permitted, but
security of tenurelinking explorationto mining waswesk; that is, exploring companieswere not assured
of theright to expl oit depositsdiscovered. Foreign direct investment was permitted in most countries, but
often only with participation by domestic companies, ether state or privately owned. The security of aright
to explore hasgeneral ly been strengthened in recent years, with many mining codes now recognizing that
right as exclusve within the exploration area. The link between the exploration right and the right to mine
has a so been strengthened in most countries. In addition, the mechani smsfor settling disputes have been
made more acceptable to foreign investors, with many recent investment agreements providing for
international arbitration of specified disputes, and with many countrieshaving entered into variousbilatera
and multilatera investment treatiesthat accord investorssomeform of protection againgt unilateral actions
by host country governments (UNCTAD, 1994b, pp. 296-300). Remaining limits on foreign ownership
or exploration by foreign companiesmay gpply to border areas, dthough theselimitstend dsoto have been
relaxed in recent years, asin Boliviain 1990 and Peruin 1994, or to specia "reserves’, whereonly the
government may explore, athough these have a so been abolished in many cases, asin Peru (UNCTAD,
1993, p. 82) and the Dominican Republic (UNCTAD, 1995b, p. 30). Reasons for these changesinclude
the need to increase export income in order to service mounting external debts, and theincreasing scale
and capita needs of mining projects. Accordingly, most devel oping countries now try actively to attract
foreigninvestment in mining. It should be noted in this context, however, that many developed countries
restrict investment by foreign-owned companiesin mining (UNCTAD, 1994b, pp. 294-295).

Theshiftin the attitude to foreign investment isreflected in internationa exploration and investment
patterns. Unfortunately, avail abletime seriesdataoninternationa exploration cover only thelast few years.
Furthermore, they are generally not very reliable, sincethey are usualy based on samples of companies,
the composition of which may have changed over theyears, and since the definition of exploration costs,
in particular the distinction made between costs of exploration and devel opment, may differ from one
source to another.
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Thelevd of exploration expendituresisstrongly influenced by eventswithinindividua commodity
industries, such astechnological developments that make ore in hitherto uneconomic deposit types
economically recoverable, the emergence of new end-usesthat |ead to expectations of increasing demand,
and other factorsinfluencing expectationsregarding future demand and prices. Accordingly, during certain
periods, exploration aimed at identifying deposits of aparticular commaodity hasdominated international
exploration. The following periods can be identified since the 1960s (Eggert, 1992, pp. 51-54):

1960s to early 1970s. Exploration for bauxite and for porphyry copper deposits
dominated. Advancesinthe Bayer processused for aluminarefining permitted the use of
bauxite with alower aluminium oxide content and relatively high ironand silica contents,
thus making economic anew class of bauxite depositsin countries such as Australia
Exploration for such deposits resulted in an increase in reserves that made further
exploration unnecessary. Accordingly, bauxite exploration sncethe early 1970s has been
negligible. Advances in mining and beneficiation technology, coupled with rapidly
increasing demand, a so made possi blethe exploitation of porphyry copper deposits, i.e.,
large depositswith alow (0.5 to 2 per cent) copper content whichisrelatively evenly
distributed inthe host rock. Intensive exploration for thistype of deposit resultedinalarge
number of them being discovered in Argentina, Canada, Chile, Indonesia, Iran, Panama,
Papua New Guinea and the United States.

Late 1970s. The search for uranium dominated exploraionin thisperiod, increasing sixfold
between 1972 and 1979. It was stimulated by the rapid growth in nuclear power
generating capacity inthelate 1960s and early 1970s and by expectations of continued
growth. The uranium exploration boom - and the period of high uranium prices- cameto
an abrupt end in the early 1980sfollowing the discovery of enormousreservesin Audtrdia
and Canadaand, even moreimportantly, drastic downward revisions of projectionsfor
future growth in nuclear power generating capacity.

1980s. Gold wasthe main target for exploration in the 1980s. In Australia, Canadaand
the United States, gold exploration accounted for more than half of total exploration
expendituresfor metallic mineras. Large gold exploration programmeswere dso carried
outinsevera developing countries. Threefactors contributed to theincreasein exploration
for gold. First, the price of gold was generally high in historical terms. Second,
improvementsin leaching and carbon-in-pul p recovery techniques cut the cost of extracting
gold from low-grade deposits. Third, advancesin exploration techniques facilitated the
identification of gold deposits.

Although changing prioritiesregarding the mineral stargeted for exploration arelikely to
have had a strong influence aso on the geographicd distribution of exploration, it nevertheless appearsto
be generally recognized that the share of exploration funds spent in developing countriesfell asaresult of
policy changesinthose countries. According to one source (Crowson, 1988, p. 27), exploration spending
indevel oping countries decreased from over 40 per cent of total exploration spending inthe 1960sto just
over 20 per cent in the early 1970s and remained at about the same level in the early 1980s. Another
source (Radetzki, 1982, pp. 41-42) puts the date of the downturn earlier, pointing out that datafor the
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1960s are strongly influenced by one single project and that developing countries much higher sharein
world mineral production than in exploration and mining investment implieshigher previouslevels of
exploration and investment than those prevailing in the 1960s. Thus, the downturn in the share of
exploration spending going to devel oping countrieswould have occurred earlier. Thisargument could be
disputed on the groundsthat higher oregradesin devel oping countries|ed to alower capital/output ratio
and acorrespondingly higher shareinworld mineral production thanininvestment. Similarly, it could be
argued that expl oration wasrelatively more successful inthelargely unexplored territories of developing
countries and that asmaller amount of exploration funds resulted in more deposits being identified. While
the exact timing and magnitude of the downturn could be the subject of discussion, it isnot disputed that
the portion of international exploration fundsused for exploration in devel oping countriesin recent decades
has been considerably lower than their share of world mineral output and lower than would have been
justified on geological grounds alone.

Recent policy changes in developing countries have, however, led to increased interest in
exploration in those countries, and their share of world-wide exploration may haveincreased to asmuch
as45 per cent by 1994 and over 50 per cent in 1995, most of it accounted for by Latin America(Mining
Journa, 1994b and 1996a). M eanwhile, exploration spendingin generd rosesignificantly duringthe 1980s,
particularly asaresult of theincreased interest in exploration for gold.* Gold exploration has however
decreased in the past few years, and this has led to lower exploration expenditure overall.

A smilar pattern of development over time can be observed with regard to investment in mining.
Again, reliable dataare scarce, but it appearsto be generally recognized that foreign direct investment
decreased asasource of finance for mining and metals projectsfrom the 1960s. Whilethiswasto alarge
extent directly dueto changesin host countries attitudes to foreign investment, which made investorsless
willing torisk thelr money, developmentswithin internationa mining companiesthemsdvesadso playeda
significant role, in particular from the mid-1970s. Previously, the principal source of funds for new
investment had been equity or accumulated profits, with closeto 90 per cent of total capital requirements
for developing country mining up to the 1960s being met from these sources (Radetzki and Zorn, 1979,
p. 54). However, the dump in metals prices and demand in the mid-1970s dramatically reduced the ability
of mining companiesto fund projectsfrom their own capital. At the sametime, investment costsrose,
further exacerbating the tuation. Mining companiesthushad to turnto new sources of finance, particularly
project finance, with aresulting increase in the debt/equity ratio of new projects.

Developmentsin host countriesreinforced thistrend in severa ways. Firgt, limitationson foreign
ownership of mining operationsoftenimposed arequirement on investorsto provide governmentsor other
domestic interests with "free" equity. Rather than raising the whole amount of capital needed for the
investment from their own resources and then giving perhaps haf of it away, companies much preferred
giving governments half of aproject loan - along with half of the responsibility for repayment. Second,
whiletaxation on mining in developing countries had generally been very favourable to investors, most
developing country governments raised taxes dragtically in the 1970s. They did, however, normally alow
tax deductionsfor interest on debt. Accordingly, assuming a50 per cent rate of taxation, while a project
with aninternal rate of return of, say, 15 per cent before taxeswould yield only 7.5 per cent after taxesif
financed from equity, it would yield 10 per cent if half of the fundswere borrowed at 10 per cent. Third,
mining companies, very awareof the nationdizationsof operationsthat had taken place, sometimeswithout



14

adequate compensation from the companies point of view, reasoned that equity could be nationaized but
loans could not.

As aready stated, project financing was the main new method of raising capital. From the
companies viewpoint, project finance had several advantagesin addition to the ones aready mentioned.
First, it alowed companies to keep loans off their own balance sheets, thus maintaining their
creditworthiness. Second, it provided additional assurance againgt unilateral action by host governments
such asnationalization, since banksing sted on including thisin the loan conditions, and werein a better
position than the mining companiesto enforce those conditions. Third, project finance was possbly the only
feasibleway of raising thevery large amounts of capital that were needed for many new mining projects
in the 1970s, since it allowed the risk to be shared among alarge number of parties.

Inpardle with project finance, other " new formsof investment" aso evolved. Theseincluded joint
ventures, licensing arrangements, invest-and-import and | oan-and-import, management contracts and
production-sharing contracts.® What all these instruments havein common isthat they reduce investors
risks.

In this context should also be mentioned the role of the internationa financia institutions. World Bank
lending to mining projects has been important in many cases, not least because World Bank approva of
aproject has tended to facilitate the raising of other finance. Figure 1 shows World Bank and IDA
(International Development Agency) lending to mineral projects from 1970 to 1992.

Figure1l World Bank and IDA lending to mineral

projects 1970-1992 (sour ce: World Bank)
In the 1980s and 1990s, foreign direct
investment in mining in deve oping countrieshas
againincreased. While there appearsto have
been no significant change in the proportion of
equity and external financing of projects, and
whilenew formsof lending such asgold loans’
have facilitated the implementation of many
new projects, policy changes in devel oping
countries have led to an increased willingness 100
on the part of investors to enter into new 04
projectsin these countries, particularly in Latin
America Privatizationsof sate-owned mining
enterpriseshave condtituted asgnificant part of
foreign direct investment in recent years, and are likely to continue to account for a portion of that
investment in years to come (see section 11.4 below).
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Although many deve oping countries have been successful in attracting foreigninvestment in mining
in recent years, it is clear that there are important differences between countries and that prospective
investorsrank countries differently from the point of view of attractivenessto mining investors. Table 1
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shows the results of two such rankings carried out respectively in 1969 (Michener, 1969) and 1990
(Johnson, 1990). The 1969 ranking represents acombination of "political climate” and "geologic climate”.
Inthe 1990 survey, companieswere asked wherethey believed active mineralsexploration was probable
intheearly 1990s, and ranks are based on the number of companies mentioning aparticular country. While
thetwo surveysdid not attempt to measure the same parameters, the correl ation between the two measures

would be expected to be strong. As can
be seen from the table, ten of the 21
countriesincluded in the 1969 rankings
were present aso in the 1990 list
(Australia, Canada, Mexico, New
Zedand, the United States, Brazil,
Indonesia, Malaysia, Thailandand Chile),
and only three (PapuaNew Guinea, China
and Botswana) were"newcomers'. Itthus
appears that exploration - and by
extension, investment - remains oriented
towards a relatively small group of
countries.

An important reason for the
differences between countries, both as
regards historica exploration spending and
the type of rankings shown in table 1,
would be expected to be "geological
attractiveness', which in turn could be
expected to be correlated with the land
surface of countries. However, differences
inszeclearly do not account for the entire
differencein geologicd atractiveness, nor
isgeological attractiveness the decisive
factor influencingdecisonsonexploration
spending. Several surveys have been
conducted to determine which factorsare
most important to investors. Theresults of
three such surveys are shown in table 2.
Box 1 gives a brief description of the
foreigninvestment regimein Indonesia, a
country whichisgenerally considered to
offer attractive conditionsfor investment in

Table 1. Ranking of countries attractiveness to
investorsin mining, 1969 and 1990

Country Rank
1969 1990

Australia 1 3
Canada 2 2

Mexico 3 7

South Africa 4 -
New Zealand 5 10
Angola 6 =

M ozambique 7 -
United States 8 1
Brazil 9 8
Zimbabwe 10 -
Argentina 11 -
Indonesia 12 5
Malaysia 13 13
Thailand 14 10
Philippines 15 -
Chile 16 4
Peru 17 -
Colombia 18 -
Burma 19 -
Bolivia 20 -
Venezuela 21 -
Papua New Guinea - 6
China - 8
Botswana - 10

Sources: Michener, 1969; Johnson, 1990.

mining, and which meets most of the criteria mentioned in the surveys.
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Box 1. Conditions for foreign investment in mining in Indonesia, fifth generation of
Contracts of Work (COW), since 1990

CD;E?:[trizln of COW 30 years extendable, all conditions stable during life of COW

Legal status Act passed by parliament

Divestment 51% to Government or Indonesian nationals by end of 10th year (15th year
in certain areas)

Repatriation of capital Allowed for profits, repayment of loans, depreciation, proceeds from sales

of shares, and expenses of expatriate staff

Fiscal conditions
Maximum interest charges Calculated on the basis of a debt/equity ratio of 5:1 for investment less than
US$ 200 million, or 8:1 if more

Operating loss carried forward 8 years
Depreciation Equipment with life of less than 4 years: 50%
Equipment with life between 4 and 8 years: 25%
Equipment with life of more than 8 years: 12.5%
Exemption from import duties During first 10 years of commercia production
Land rent General survey: US$ 0.025-0.05/hectare
Exploration: US$ 0.10-0.35/hectare
Feasihility and construction: US$ 0.50/hectare
Operation: US$ 1.50-3.50/hectare

Minimum expenditure General survey: US$ 250/square kilometre
Exploration: US$ 1,000/square kilometre

Royalty 1-2 per cent, depending on price

Regional and other taxes For General survey, Exploration and Feasibility equal to land rent, at
operating stage land rent plus 0.5% of 20% of gross revenue

Withholding tax 15% for permanent foreign residents, 20% for non-permanent
residents

Export tax Levied on copper concentrates, sliding scale

Corporate income tax 15% up to Rp. 10 million (approx. US$ 5,000) 25% between Rp. 10

million and 50 million, 35% above Rp. 50 million

Income tax, expatriate employees  20% if working in Indonesia less than 183 days/year, otherwise same as
Indonesian nationals

Source: Adapted from Gandataruna, 1991.
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Table 2. Ranking of exploration and investment criteriain three surveys of mining companies (in decreasing order of importance)

O'Neill, 1992

1. Right to mine successful discovery

2. Equitable profit repatriation

3. Attractive geology

4. Management control

5. Political stability and safety

6. Transparent and predictable taxes and royalties
7. Equity control

8. Effective and modern mining legislation

9. Efficient and corruption-free bureaucracy

10. Availability of convertible currency

11. Rulesfixed for life of mine

12. Acceptable labour laws

13. Access to existing discovery

14. Guaranteed access to international arbitration
15. Fast track project approval procedures

16. Updated geological database and mapping
17. Acceptable environmental laws and procedures
18. United Nations or World Bank support

19. Reasonable infrastructure

20. Availahility of indigenous professionals

7. Ability to predetermine tax liability
8. Realistic foreign exchagSregalatedsrbitration
9. Company has management control

Otto, 1992 Johnson, 1990

1. Geological potential for target minerals® 1. Right to mine

2. Security of tenure 2. Right to repatriate profits
3. Ability to repatriate profits 3. Management control

4. Internal rate of return® 4. Equity control

5. Consistency and constancy of mineral policies 5. Tax terms fixed

6. Stability of exploration/mining terms 6. Modern minerals legislation

7. Rulesfixed for life of mine

10. Return on investment”

11. Mineral ownership

12. Ahility to predetermine environment-related obligations
13. Net present value®

14. Stability of fiscal regime

15. Method and level of tax levies

16. Ability to raise external financing

17. Export/import policies

18. Long-term national stability

19. Permitted external accounts

20. Ability to apply geological assessment techniques®

21. Established mineral titles system
22. Competitive cost index”

23. Mgjority equity ownership

24. Modern mineral legislation

25. Internal conflicts

26. Right to transfer ownership

27. Surface/land ownership

28. Break-even year

Sources: O'Neill, 1992, p. 231, Otto, 1992, pp. 337-338; Johnson, 1990.

2 Exploration criterion
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The survey by O'Nelll was addressed to Austrdian companieswith interestsin Africaand focused
oninvestment criteria(O'Nelll, 1992, p. 231). The one by Otto addressed criteriafor exploration or mining
investment decisions (Otto, 1992, pp. 337-338). Criteriahave been ranked according to the number of
companies that considered them to be very important, with the average of the response concerning
exploration programmes and investment projects being used when a criterion appliesto both types of
decisions (responses were strongly correl ated between the two types of decisions). Only those criteria
which were considered very important by at least 17 out of 39 responding companies have beenincluded
here. In the survey by Johnson, the ranking was based on the proportion of companieswhich indicated that
afactor wascriticd to thedecision to undertake amajor exploration programmein acountry and therefore
not negotiable (Johnson, 1990).

Theright to mineasuccessful discovery or security of tenure comes at thetop or insecond place
in al the lists, demonstrating the importance of this factor. As aready noted, governments in many
devel oping countrieshave strengthened thelink between exploration rightsand mining rights, providing for
almost automatic granting of mining permitsto successful explorers. While thismay appear smple, a
mutual ly acceptable minera investment regime hasto strike the necessary ba ance between acompany's
legitimate expectationsand itsdesire to avoid bureaucratic intervention on the one hand and, on the other
hand, acountry's reasonable concern about theimpact of alarge-scale mining operation on the economy
of aregion and on the natura environment. Thelatter concern may dilute the automaticity of theright to
mine a discovery.

Equitable profit repatriation, trangparent, predictable and stabletaxesand royalties, and avail ability
of convertible currency dl concerntheimmediatefinancia conditionsfor investment. Recently introduced
tax regimes in developing countries attempt to reduce risks to investors and to take due account of both
the government'sinterest in maximizing tax revenue over the long term and the company'sinterest in
maximizing thereturn oninvested capitd. It isclear from the surveysthat the stability and predictability of
the taxation system aremore important than the actud rates of taxation (within certain limits, presumably).
In this context should aso be mentioned the importance of avoiding indirect taxes or import dutieswhich
may be detrimental to the viability of mining projects. High taxeson fud, for instance, can haveamajor
impact on production costs and have been criticized in some countries (Andrews, 1991; UNCTAD, 1993,
pp. 51, 64). Most countries have therefore introduced drawback provisions, whereby import duties and
value added tax paid on inputs or equipment are repaid when minerals are exported. The availability of
convertible currency merits a separate comment. Many developing countries with non-convertible
currenciesand shortagesof foreign exchange have established systemsfor foreign exchangealocation
which may prove quite onerousfor mining companies and lead to delaysin the procurement of inputsand
equipment. Some countries, recognizing that such systemsmay lead to undesirable consequencesin the
case of mining operations, which are generally export-oriented and net foreign currency earners, have
introduced the possibility of setting up escrow accountsoutsi dethe host country to handleforeign exchange
transactions. Thereare usually strict obligationsin respect of reporting to the monetary authorities of the
host country, which will monitor foreign exchange transactionsthrough the account (Andrews, 1991,
Kumar, 1990).

That an attractive geology isimportant should not require any comment. A good geological
databaseisaso seen asvauable, althoughiit is somewhat surprising that thisfactor isnot accorded more
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importance. Thismay possibly beexplaned by low expectations. for example, amaority of respondents
inasmilar survey carried out by theWorld Bank said that informationislessreadily availablefor countries
in Africathan for developing countriesin other regions, and that information was least adequate inter alia
regarding basic geological data (World Bank, 1992, p. 17). Chapter |11 discusses the provision of
geological information.

M anagement and equity control areclearly important. Asaready mentioned, devel oping country
governments have generally relaxed requirements for minimum domestic ownership. In some cases,
requirements for free equity have been changed to a requirement to offer participation to domestic
companies or to an option for the government to purchase a share of the operation at prices determined
in an impartial manner.

Stable conditions, whether in general or more specifically related to the project conditions, are
clearlyimportant, giventhelongevity of mining projects. Many governmentsfreeze' conditionsexisting at
thetime of investment to extend over along period of time, typicaly 25 years. In order to provide investors
with additional assurance, mining investment agreements in some countries, for instance Indonesia
(UNCTAD, 19944), have to be approved by parliament and acquire the status of law. Nevertheless,
disputes may arise, and it isthen important that dispute settlement mechanisms have been established. An
increasing number of developing countries choose to subscribe to ICSID (International Centre for
Settlement of Investment Disputes) and MIGA (Multilateral Investment Guarantee Agency), both of which
are afiliates of the World Bank. ICSID arbitrates investment disputes between host governments and
investors; MIGA insures private investments against various forms of political risk.

Having modern mining legid ation whichisefficiently administered isobviousy amgjor advantage
for countriesaiming to attract foreigninvestment. Delaysin obtaining approvals, extensive coordination
procedures among severa government departmentsand unclear linesof authority all add to the cost of
projects, not least in terms of scarce management time. Some countries have chosen to establish a"single-
stop agency" which handles approval of al foreign investment projects. This solution usually resultsin
reductionsinthetimenecessary for project gpprova and may helpinavoiding problemsthat may otherwise
arisebecause of conflicting provisionsindifferent setsof laws, atypica example being conflictsover land
use, whichisusualy regulated inland lawsand can create major problemsin densely popul ated countries.”
One problem of such agenciesis, however, that they may lack sufficient expertise in mining.

Thefreedom to market products, athough not explicitly included among the criterialisted intable
2, iIsalso important to investors. Some devel oping countries havein the past required mining companies
to market their product through astate-owned marketing company in order to deter transfer pricing. This
practice, however, has now generally been abandoned. In Peru, for instance, the state-owned company
Mineroperu Comercid (MINPECO) was set up in 1974 to market mineral exports. Inthe mid-1970s, it
marketed about 90 per cent of Peru's minerd exports. but the effectiveness of the enterprise was adversely
affected by anumber of drawbacks of an adminigirative and bureaucratic nature, partly arising fromthefact
that MINPECO reported to the Ministry of Trade rather than to the Ministry of Energy and Mines. Inthe
early 1980s, MINPECO'smonopoly on marketing wasreinquished, and until 1991 it confined itsactivities
to marketing the products of the state-owned mining companies (Kfiakal, 1984, pp. 19-22; UNCTAD,
1993, p. 78).
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Mogt developing countries are now attempting to reform their legidation and ingtitutionswithaview
to attracting foreign investment in mining. Inview of thelarge potentia returnsto the government from large-
scale mining projects, the question may arise whether this process might not lead to a"bidding war"
between countriesfor investment, tempting some of them to reduce taxation rates, offer other economic
incentivesthat might reducethe government'sincome from theinvestment, or beless demanding with regard
to environmental management. To answer thisquestion, itisimportant first to notethat internationa mining
companies, according to the surveysjust reviewed, generally regard geological conditions as being of
overriding importance. Other conditionsare of littleimportance if the geology isnot considered attractive.
Furthermore, the absolute level of taxation isusualy seen aslessimportant than stable economic conditions,
including taxation. One reason for thisisthat double taxation agreements usudly provide for taxespaidin
one country to be offset against taxes payablein the other. Consequently, if agovernment lowersitstax
rates in order to attract foreign investment, this may result in more taxes being paid by the investing
companiesin their home countries, with no reduction of thetota tax burden. Therefore, while tax regimes
haveto be"competitive’ for investment to be attracted - that is, rates should not be too different from what
isofferedin other countries- it seemsthat little would be gained from keeping the rate of taxation very low.
Asregards other meansof attracting investment by internationa mining and metals companies, thereisno
evidenceof abiddingwar devel oping. Thequestion of environmenta management isspecificaly addressed
in section 111.1 below. Finally, developing country governments have become better informed about
prevailinginvestment conditionsandthey arethereforelesslikely to offer conditionsthat differ substantialy
from those of other countries.

3. Taxation
The governments of alarge number of deve oping countries depend on tax income from the minerd

sector for ahigh portion of their revenues. Table 3 shows some examples of the share of mineral taxesin
total tax income for those African countries where the mineral sector is of major importance.

Themineral taxation system expressesthe
government's desire to share in the rents from Table3. Mineral taxesin per cent of total
mineral production. Thiscan essentially bedonein tax income, 1989
two different ways: through taxation or direct

government ownership. This section deals with Botswana 58
taxation, induding the various fees or leviesthat may Guinea 72

be imposed on mining enterprises. Section 11.4 Namibia 36

discusses government ownership. Niger 16

SierraLeone 67

Two main factorshaveinfluenced the design Zaire 35

of taxation schemesfor mining enterprisesin most Zambia 16

countries: theinterest intaxing resourcerentsandthe
recognition of the high risksinherent in mining. Sources. World Bank, 1992, p. 3; Fozzard,
1990 (figure for Sierra Leone, 1990).

Mining enterprisesaregenerally subject to
the same taxes as other companies, including
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corporate income taxes, property taxes, duties on importsand various other types of indirect taxes. In
addition to these taxes, many countrieslevy specific taxes on mining operations. Thejustification for these
isto befound in the concept of resourcerent. Resource rent can be defined asthe value of the product
of amineral resourceminusall the costs of production, including the minimum returnson capita that are
necessary to induce investment, including exploration investment (Daniel, 1990, p. 22).

The resource rent arises from the fact that mineral deposits vary in composition, volume and
location, so that the costs of extracting acertain quantity of saleable product will vary among operations,
evenif identical technologiesare used. Thus, companies exploiting better depositsor depositsthat are
closer to marketswill earn resource rentsconsisting of returns over and above the necessary compensation
to production factors. Rentsmay a so arise from market imperfections which allow companiesto obtain
pricesover and abovewhat would have been the case in competitive markets. Sometimes, resource rents
areidentified as arising from large temporary price increases. However, large profits for all mining
companiesin timesof high prices do not by themselvesindicate the existence of resource rentsfor al
companies, sncefor themargina companiesthe high priceswill be offset by lower pricesin downturns,
leading, over thelife of amine, to areturn that isequa to the minimum return on capital and just sufficient
to keep the company in business.

While rents or quasi rents may exist in other industries, they generally arise from market
imperfections such as differencesin technology or market power, or from locational advantages. The
resource rent, however, isindependent of technological or managerial efficiency (although it can be
dissipated as aresult of inefficienciesin production).

The argument for taxing the resource rent relies, from a philosophical point of view, on the
perception that sinceit does not derive from any effort by the company concerned, and sincethe Stateis
the owner of minera resources, the government has a better claim on the rent than the company. From the
economic point of view, the attractiveness of taxing the resource rent liesin the fact that such atax does
not affect dlocative efficiency; thet is, it can be gppropriated by the government without diverting investment
fundsfrom the mining sector to another industry (or vice versa), without atering the ranking of individua
Investment opportunitieswithin the mining sector, and without changing the profit-maximizing level of
production in an existing mine.

Asregardsthe other important factor influencing mining taxation - the high risks - it should be noted
that whilerisk isnot exclugive to the mining industry, mining nevertheless entail s certain types of risk not
present or not asimportant in other industries. Exploration risk is the first of these risks faced by the
company as seen over thelife of aproject. For dl prospects examined, very few result in viable minesand
the costs of exploration can be high. The average cost of discovering an economic deposit in the 1980s has
been estimated at US$ 38 million for base metalsin Canada, US$ 111 million for base metalsin Austrdia,
US$ 25 million for gold in Canadaand US$ 63 millionfor gold in Australia (Bilodeau and Davidson,
1991). It has been estimated, in the cases of Australiaand Canada, that an exploration expenditure of
about US$ 100 million isnecessary for the probability of discovery of at least one economic deposit to
reach 90 per cent (Fozzard, 1990).

Onceadeposit has been discovered and isto be devel oped, the mining company facesgeological
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risk, i.e., therisk of the deposit not having exactly the same characteristics as expected, and project risk,
which arises because investment decisions are based on estimates of the technical parameters that
determine project costs. While the | atter type of risk isto some extent common to al kinds of industria
projects, it may be more important in the mining industry because of the long lead times.

Market risk isto some degree different in naturein amining project than in other industria ventures.
Whilein other industries market acceptance may be a problem, the high degree of standardization of
mineral products means that thisis generally not so for mineral commodities, particularly for those
commoditiesthat are quoted on commodity exchanges. The Stuation is somewheat different for non-metdlic
minerals, where quality considerationsand the possibility of identifying suitable end-usesfor the product
play amuch moreimportant role. Thepricerisk ishowever considerably moreimportant thanin most other
industries, given the large fluctuations in mineral and metal prices.

Findly, mining companiesfacepolitical risk; thet is, therisk of changesin government policiesthat
may have negative effects on the economic viability of a project. Historically speaking, thisrisk has
probably been more important in the mining industry than in other industries.

Theimportance of risk isfurther underlined by thelong lead times and the capital-intensive nature
of the mining industry. Typicaly, amining project takes a |east five years and sometimes aslong as 15
yearsfrominitiation of an exploration programme to the start of production. During this period, payments
have to be made for exploration, project development and congtruction. Accordingly, with the mgor share
of costsnormaly occurring inthe early partsof aproject and income accruing only later, the distribution
of the tax burden over time becomes crucial.

The problem from the State's point of view ishow toidentify, maximizeand retain minerd rent for
investment or consumption. The"taxation problem™ consists of the design, intheface of uncertainty, of a
system for sharing revenue between mining companies and the government which maximizesthe flow of
government revenue over time, which does not deter exploration and development activity that would
otherwise be economically justified, which does not cause aresource to be exploited in an inefficient
manner, and which does not |eave substantia portions of rent to accrueto recipients other than the State
(Danid, pp. 4-5).

Governments have generally tried to reconcile the two objectives of maximizing government
revenue and attracting mineral investment through mechanismswhich aim at reducing therisksfaced by
mining companieswhile leaving the discounted va ue of the revenueflow to government asfar aspossible
unaffected. Since the major risks and capital outlays occur in the early stages of projects and since
governmentstend to have alower time preference than mining enterprises (that is, they apply alower rate
of interest when discounting future costs and incomes), mining taxation systemstend to aim at moving the
incidence of taxationto alater period than would otherwise have been the case. The Statethus collectsits
shareat ardatively late stagein the project, often all owing the mining company to earn a"reasonabl e
return on itsinvestment before taxing the resource rent. Inevitably, thistaxation strategy aso resultsin the
State's assuming alarger share of the risk that it would have otherwise assumed.

Mining taxestypically fall into one of two categories: taxes on profits, and royalties based on
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volumeor value. Profit-rel ated taxes, whether intheform of normal corporateincometaxesor additiona
to these, am explicitly or implicitly to capture the resource rent. While al countrieslevy corporate income
taxes on mining enterprises, relatively few attempt to collect taxes on resource rentsin non-fuel minera
mining over and above the income tax. These taxes are sometimes called “ additional profit taxes’ or
“resource rent taxes’. Since the term "resource rent tax" may aso refer to atax that isimposed only on the
resource rent,®theformer termisused here. The situation issomewhat different inthe oil industry, where
most countries collect atax on resource rents.

The better-known examples of countriessuccessfully imposing additiond profit taxesin the non-fud
mineral industry include Ghanaand PapuaNew Guinea. Under Ghanas 1986 Mineralsand Mining Law,
an"Additional Profit Tax" at arateof 25 per cent in addition to corporateincometax of 45 per centis
levied on the "carry-forward cash balance". This balanceis calculated in such away that it becomes
positive only when the project has achieved acertain rate of return on total capitd. In 1991, the threshold
rate of return, which is negotiated with the Government, was 35 per cent for new minesand 17 per cent
for existing mines(Duodu, 1991). Two agreements concluded with foreigninvestorsin PapuaNew Guinea
were innovative in defining the scope of resource rent taxes and were used as modelsin several other
countries. Thefirst of these agreementswas the 1974 agreement with Bougainville Copper, whereby an
additiona profit tax of 70 per cent waslevied whenever annua profitsnet of company incometax (at arate
of 33 1/3 per cent) exceeded arate of return of 15 per cent on capital employed. The second was the
1976 Ok Tedi agreement, whereby a 35 per cent company incometax accrued until thefull investment had
been recovered. After the investment recovery period, a 70 per cent tax, comprising both ordinary
company incometax and additiond profit tax, waslevied onincome exceeding a 20 per cent rate of return
on capital employed. The Ok Tedi model has since been incorporated inthe generd legidation, and applies
to al mining projects (Brown and Faber, 1977, pp. 34-37; Land, 1991; Mikesell, 1983, pp. 270- 271).

Similar taxes have been used in several other developing countries, but they have often been
abolished because of resistance from investors. The case of Indonesiais noteworthy in this respect.
Although Indonesiamust be considered as having been successful in attracting international mineral
investment for the past 30 years, investment interest fell off consderably after the Government introduced
arelatively modest tax on "windfall profits' in 1976 (the tax was levied at arate of 60 per cent, after
recovery of the investment, on income exceeding 15 per cent of total funds calculated on athree-year
moving average). The tax was abolished in 1984 (UNCTAD, 19943, p. 38; Gandataruna, 1991).

In most cases, additional profit taxes are imposed only after the investment has been recovered,
and only onthe portion of profitsexceeding acertain, predetermined rate of return. Thisrate of return has
usually beenrelatively high, 15 per cent or moreon total capital. It should be noted that the application of
therate of return on the entire capital employed disregards the possibility that loans have usually been
obtained at significantly lower rates. However, no government has been sure enough of its bargaining
position to impose calculation of the return only on equity, after deduction of interest costs.

Theinternationa mining industry tendsto bevery suspiciousof additiona profit taxesandto argue
that the high-risk nature of mining should mean that ahigher rate of return should be tolerated than would
bethe casein other indudtries. In particular, it isargued thet the very high return on some projectsis offset
by themuch lower return on othersand by failed exploration ventures (Stainton, 1991). Governmentscould
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argue, for their part, that any project that does not achieve athreshold rate of return isunlikely to go ahead
inany case, and that the additional profit tax would only be imposed once investment costs, including
exploration costs, had been recovered (governments are however not willing to take the costs of failed
exploration venturesin other countries or sometimes evenin other locationsin their own country into
account when calculating thetota investment costs). Nevertheless, it isindisputabl e that the existence of
anadditiond profit tax, other thingsbeing equal, may tend to deter investors, particularly largeinternationa
mining companieswhich arein apogtion to choose between agreat number of potentid projectsin many
countries. (Investment interest in PapuaNew Guinea, however, showed no sign of abating when additiona
profit taxeswereintroduced, thusillustrating thefact that if geological prospectsare very favourable, the
industry is prepared to accept thistype of tax.) Another drawback of additional profit taxesisthat they
require arelatively high degree of sophistication on the part of taxation authorities and government
negotiators, sinceit may be difficult to determinetotal investment costs, particularly ex post. For these
reasons, most recent mining taxation systems use the norma corporate tax rate and make do without an
additional profit tax. A progressive corporate income tax, with the scale of progression defined in an
investment agreement, may achieve the same objective asan additional profit tax and may beeasier to

apply.

Governments have, however, been prepared to recognize that the risks of mining merit being taken
into account when designing taxation systems. but thisdoesnot imply asfar asgovernments are concerned
that mining should be taxed at alower rate than other enterprises. From their point of view, some of the
arguments that may speak in favour of alower rate of taxation for some industries - the interest in
encouraging acompany to grow andinvest in expans on of production, creating morejobsand paying more
taxesin the future - are absent in the case of mining. Thetotal possible production from agiven depositis
determined by nature, and it cannot be increased by using alower taxation rate (provided that taxationis
neutrd vis-a-vis production decisions, asit would be expected to be in the case of taxeslevied on profits).
However, asnoted above, governments attempt to distribute the tax burden over timein such away asto
reduce the mining companies risk exposure. Tax holidays, once used in some countries- both devel oped
and developing - having generally been abolished, governments have instead used mechanisms such as
accel erated depreciation of investment in expl oration and mine development with aview to moving the
incidence of taxation to later stages of project life.

One of the objectives of distributing the incidence of taxation in such away asto avoid "front-
loading” of projectsisto simulate exploration. As dready mentioned, exploration isan activity with very
uncertain rewardsand few of the prospects explored ever end up as producing mines. On the other hand,
compared with later stages of development, explorationisardatively low-cost activity, and the number
of successescan besaid to beroughly proportional to the amount spent. Accordingly, Sinceitisrelatively
chegpto offer tax incentivesfor exploration and sincethe effect interms of the number of minesdeveloped
can be sgnificant, governments often focus on methods of reducing exploration risk when designing their
mining taxation schemes. An additiona reasonfor stimulating explorationisthat thegeol ogica information
collected can be used by other explorers (provided that the mining legid ation requires companiesto release
information that isnot of immediate commercid interest), thusadding to the body of geologica knowledge
and increasing the probability of identifying economically viable deposits (Gillis, 1984, pp. 106-107).

Most governments allow exploration expensesto be deducted againgt profits, but some go further
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in offering incentives. Exploration risk can be further reduced by alowing additiona deductions or tax
creditsfor exploration spending, so that the company receives ahigher deduction than the amount actually
spent. The government may aso reimburse part of the exploration cost, either through an incentive
programme,® or through "refundable taxes', whereby an explorer with no offsetting income againgt which
to deduct expl oration expensesreceives agrant from the government equivalent to the value of thetax
deduction that would otherwise have been made (Scott, 1991). In the latter case, the exploration cost
cannot, of course, later be deducted against earnings. That tax-related incentives can be a powerful
instrument for increasing exploration was demonstrated by the Canadian province of Quebec, where
privatefunding of mineral explorationincreased from C$ 22 million Canadian dollarsin 1982 to C$ 692
million in 1987 as aresult mainly of flow-through shares'™ and incentives allowing 133 1/3 per cent
deduction for exploration expenses, or 166 2/3 per cent for surface exploration, (Brewer and Vance,
1991; Saumier, 1991).

Accelerated depreciation of mine development costsisallowed in many countriesand is often
complemented by provisonsfor carrying over lossesto later years, thus reducing theincidence of taxation
in theearly stages of aproject. Another interesting way of achieving the same objective which bears some
resemblance to the additional profit tax isthe two-tiered tax systems used in the Canadian provinces of
Albertaand British Columbia. The aim of these systemsisto alow acompany to recover al itsup-front
costs before paying any high taxes. A small tax islevied on profits before deduction of up-front costs, and
only whenthesearefully recovered (when the mine achieves™ pay-out") isthe higher tax levied (Scott,
1991).

An instrument that was relatively widely used in the past to stimulate exploration and mine
devel opment i sthe depl etion allowance, which wasoriginally intended to reflect the gradua depletion of
the ore body, since part of the income stream from the mine was seen as constituting consumption of
capital. Because of the difficulty in deciding on the proper rate of depletion alowance, a percentage
depletion was generally used. The argument for the depletion allowance appears to be considerably
weakened, however, if exploration and devel opment expenses are deductible. Where the owner of the
deposit isseparatefrom the operator, there would seem to be some sensein allowing the owner to deduct
depletion of the mineral resource against income from the resource in the form of royalties or other
compensation (Brown and Faber, 1977, pp. 61-68). Higtorically, however, it hasusually been argued that
thedepletion alowanceisintended to take account of the costs of unsuccessful exploration (Gillis, 1984,
pp. 108-109). However, if exploration and development costs aredeductible, thisagain makesno sense.
Thus, the depletion alowance was mainly used as an incentive to compensate for the perceived high risks
of mining. Most countries where depletion allowances were used have now abandoned them as an
unnecessarily crude and expensive (for the government) tool for reducing risk.

Whether profits are taxed at normal corporate incometax rates or are complemented with other
typesof taxesor incentives designed specifically for mining, devel oping countries often face problemsin
assessing them effectively. Assessing the profitsof alarge mining venturefor taxation purposes can pose
consderableproblemsfor thetax authorities of adevel oping country, particularly if theventureisowned
by alarge transnationa company with operationsin many other countries. For instance, it may be difficult
to determine whether the pricesthat the company reports having received for its products represent true
arm's-length prices or contain an element of transfer pricing. Inthe oil industry, "posted prices’ have been
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used to counter this problem, particularly before the introduction of commodity exchanges for crude
petroleum. This method has been less widely used in the non-fuel mining industry, mainly because
representative price quotations for mgor meta's, established by commodity exchanges, have existed for
alonger time. Wherereference prices have been used to determine the val ue of production independently
of the company's accounts, taxes have generally not been used to establish "true profits', but have been
levied on production or exports, asin the case of the export leviesintroduced by severd bauxite exporting
countriesinthe 1970s. Startingin 1974, anumber of devel oping bauxite- and a umina-producing countries
whichweremembersof theInternationa Bauxite Association (IBA), including the Dominican Republic,
Guinea, Jamaicaand Suriname, introduced levies on the production and/or export of these commaodities.
Since no internationally recognized prices existed for these commodities, a certain percentage of the
average realized price for auminium was used asthe basisfor valuation of production and exports. The
percentage used was in most cases the one recommended by the IBA (Grabow-von Dahlen, 1987, pp.
238-261; Nappi, 1990, pp. 39-43).

Apart from thelevies used by bauxite- and alumina-exporting countries, there are few examples
of referencepricesfor products other than the one actualy produced being used to determine profits (the
calculation of taxes on base metal concentrate production or exports on the basis of prices of contained
metd derivesfrom firmly established industry practice and cannot be reegarded as controversd). Onesuch
exampleisthe agreement concluded in 1988 between the Government of the Dominican Republic and the
Canadian company Fa conbridge's Dominican subsdiary. Although the company in question produced and
exported ferronickel, thepriceof nickel onthelLondon Metal Exchangewas used to determine ™ deemed”
income. Under the agreement, "deemed"” costs were also cal culated, independently of the company's
accounts, which the Government did not trust. (Dunbar, 1991).

Another exampleisthat of interest payments, which whether resulting from intra-company
borrowing or from other sources, may be used as disguised profit distribution. If thereare no limitson
interest payments, very little profit may remain to be taxed by the government. For instance, the 1969
agreement between the Government of the Dominican Republic and Fal conbridge's Dominican subsdiary
contained no limitson interest payments. Since nickd pricesremained low for severa years after themine
had entered into production, the company contracted heavy debtsto itsowners. When prices subsequently
improved, theinterest payments eliminated taxable profits completely. The government's dissatisfaction with
thisoutcomeled to the renegotiation of the agreement (see above) (Dunbar, 1991). Governments have
attempted to deal with thisproblem both by requiring verification of interest paymentsand by setting limits
on debt/equity ratios. For ingtance, the Indonesian Government hasincluded limitson deductibleinterest
payments based on maximum debt/equity ratiosin itsagreementswith foreigninvestorssince 1967. The
limits on these ratios have evolved over time, becoming generally less strict. In recent agreements, a
distinction isaso made between projects according to Size, with projectswith atotal investment capital of
morethan US$ 200 million being alowed adebt/equity ratio of upto8:1, ascompared with 5:1 for smaller
projects (Gandataruna, 1991). Findly, many governmentsimpaose restrictions on the repatriation of profits
through withholding taxes on dividends and other capital transfers.

Given the problems associated with ng corporate profits and imposing effective taxation,
many countrieshave preferred to supplement corporateincometax with aroyalty based on volumeor vaue
of production or exports. The palitical judtification for royatiesisusudly that the government isentitled to
some compensation for the depletion of anatural resource. Such atax isrelatively easy to apply and it
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offerstheadditional advantages, important to many deve oping countries, of smoothing out variationsintax
income and ensuring that the government collects at least some tax whether or not the company is
profitable. Therearemany different types of royalties,” most of which however are disstinguished by the
fact that they providethe government with aguaranteed income. Royaty ratesvary, but they rarely exceed
10 per cent of production value for base metals or 15 per cent in the case of precious metals and
gemstones. Royalties on non-metallic minerals are often very low. Usually, royalty payments can be
credited against corporate income taxes payable in the same country.

The most important drawback of royalties is that they may lead to the loss of otherwise
economically viable production. Since they increase margind unit cogts, they provide adisncentiveto the
extraction of low-grade or otherwise marginal ores, whether in adeposit or among several deposits.
Therefore, depositsor parts of depositsthat would normaly have been exploited areleft in the ground, and
thisleadsto loss of income. The disincentive to exploration may have particularly serious consequencesin
terms of lost production. A study of the likely effects of aroyaty on gold mining on public landsin the
United States concludesthat aroydty of 5 per cent would have led to areduction of gold discoverieson
public landsin the period 1986-1990 by somewhat |essthan one quarter, whilearoyalty of 12.5 per cent
would haveled to areduction of discoveriesby two thirds(Schantz, 1994). Another disadvantageisthat
whereas taxes paid on profits can usually be credited against taxes in the home countries of foreign
investors, thisis not possiblefor roydtiesin some important investor countries, notably the United States.
Royalties thus increase a company's total tax burden and may deter investment.

Where minerd reserves are abundant and can bemined in severa countries, some of which do not
useroyalties, theimposition of thelatter by agovernment may lead to redlocation of production over the
long term. Theintroduction of export levies on bauxite and duminaby severd Caribbean countriesinthe
mid-1970sisthought to have contributed substantiadly to the declinein production in these countries, with
productionincreasestaking placeinstead in Australiaand Guinea. In Jamaica, government incomefrom
taxesincreased from US$ 26.95 million in 1973 to amaximum of US$ 205.71 millionin 1980. During the
same period, however, bauxite production fell from 13.6 milliontonsto 12 million tonsand continued to
fal, declining to 8.3 million tonsin 1982, with income fromtaxes dropping to US$ 135.51 million (United
Nations Centre on Transnational Corporations, 1987). Whileit could be argued that the leviesraised
production coststo untenable levels, it deservesto be noted, however, that the increase in internationa oil
prices also had amagor impact on duminaproduction costs. This event was obvioudy not foreseen by the
governments in question when they introduced the levies.

For dl thereasonsoutlined above, many devel oping countries have reduced or diminated roydties
inrecent years, sometimes replacing them with profit-based taxes, but in many cases accepting the short-
term loss in the hope that more foreign investment will be attracted.

In addition to the incentives to exploration and mine devel opment mentioned above, which are
amed mainly at promoting mining through redistribution of the taxation burden over time and reduction of
risk, governments use various other types of incentivesto attract investment in mining. Some of these fdl
into the category of traditiona export promotion ingruments, for instance exemption from import duties and
value added tax or other indirect taxes on imported equipment and inputs. Such instruments are used by
alargenumber of countries. Other tax incentivesmay beamed at promoting further processing of minerds,
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for instance through variable royalties which decrease with the degree of processing, or at stimulating
investment in underdevel oped regions or regionswith high unemployment through various kinds of regiond
development programmes.

In conclusion, athough governments may have differing approaches to taxation of mineral
enterprises, it can be generdly stated that, subject to the general government objective of maximizing fisca
income, the taxation system should fulfil the following criteria (Kumar, 1991):

I Equity, that is, fairness in respect of the distribution of the tax burden;

1 Efficiency and neutrality, that is, minimizing distortionsin the efficient all ocation of resources,
and preserving incentives for risk taking;

I Convenience with respect to timing and manner of payment; and

I Certainty, that is, lack of arbitrarinessin tax liabilities.

4. Sate participation

The argumentsthat have been used in developing countriesfor direct state ownership of mining
operationsfollow directly from theargumentscited in chapter | concerning aprominent rolefor the State
ingeneral. Additiona factors have aso contributed to the establishment of state-owed mining enterprises.
Themineral industry has often been seento be of suchvital importanceto the national economy, bothin
terms of itssze relative to the rest of the economy and because of itslinkagesto other industries, that it
could not beleft in the hands of private sector enterprise, whether foreign or domestic. Furthermore, the
necessary capital could not be mobilized from the domestic private sector in countries with weak capital
markets and a dearth of domestic investors prepared to undertake long-term risky investments. It was aso
perceived that resource rents could most easily be appropriated through state ownership of mining
operations. Finaly, the establishment of state mining enterpriseswas seen asan instrument for achieving
socia objectives such as regional development, reduction of unemployment, more equitable income
distribution, devel opment of infrastructure and improved socia services such as health and education
(Dobozi, 1989). Accordingly, state ownership of mining companiesin devel oping countriesincreased
dramatically inthe 1960sand 1970sasaresult mainly of nationalization of mining companies owned by
transnational companies.” A large portion of new mining operationsthat entered production in the same
period aso had significant state participation.

State ownership of mining companiesisnot, however, confined to devel oping countries. Therehas
at times been strong support for arolefor the State in mining aso in developed countries, and at various
timesthe State haseither initiated mining projectsor nationalized existing mines. Examplesincludeironore
mining in France and Sweden, base metal mining in Finland, France and Spain, bauxite/a uminalduminium
production in France, Germany, Italy and Norway, and potash mining in the Canadian province of
Saskatchewan. Some of the nationdizationsin developed countries have, however, resulted from adesire
toavoid closures of operationsand the resulting unemployment, rather than being the expression of an
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assertive policy on the part of the State.

Table 4 shows the evolution of state control.* It reveals that, for most minerals, state control
peaked inthe mid-1980s. In addition, it can be seen that devel oped country governments aso had strong
ownership interestsin mining during at least part of the period in question, mainly through state-owned
companiesin Canada, Finland, France, Germany, South Africa, Spain, Sweden and the United Kingdom.
State holdingsin Canada, Germany, South Africa, Spain and the United Kingdom had however been
significantly reduced by 1989 (UNCTAD, 1994c, pp. 42-43 and 86). Since theree have been very few
new projects with substantial state participation since 1989, and since a number of state-controlled
enterpriseshave been privatized sincethen, the share of such enterpriseshasfallenfor most mineralsand
metals.

Thereisalarge body of literature on state-owned enterprisesin generd, including many empirical
studiesof their performance.™ These studies usually proceed from two basi ¢ assumptions concerning the
differences between state-owned and privatefirms: (i) that snce astate-owned enterpriseisby definition
run by managerswho do not own the firm and since consequently no one, asa self-seeking agent, would
take care of someone else's business as serioudly as his or her own, the managers of state-owned
enterpriseswill not striveto improve the firm's efficiency asan owner-manager would do with hisor her
own firm (the principa-agent problem); and (ii) that ate-owned enterprisesare very likely to beinefficient
because there is no effective way to penalize bad performance (the disciplinary mechanism).

Asregardsthefirst assumption, it can be argued that the princi pal-agent problemislikely to exist
to more or lessthe same degreein large privately owned enterprises, where there may be as many or more
levelsof delegation asin astate-owned enterprise, and whereit cannot automatically be assumed that the
objectives of managersat any level coincide with those of the share holders. Asregards the disciplinary
mechanism, it istraditionaly argued that bad performanceleadsto faling profitability and the exit of share
holders, resulting inthefall of share prices, which exposesthefirm to the possibilities of take-over. This
mechanism does not exist in the case of state-owned enterprises; that is, they are not alowed to go
bankrupt. However, experience gppearsto show that large firms, whether privately or publicly owned, are
not allowed to go bankrupt and that the disciplinary mechanism existsin neither case (therearealsoa
number of examples of state-owned enterprisesbeing liquidated). Furthermore, the history of mergersdoes
not gppear to show asystematic pattern of unprofitable firms being taken over or of profitability improving
as aresult of mergers (Chang and Singh, 1993, pp. 50-55).

A number of empirical studies have attempted to measure the performance of state-owned
enterprises. At the more general level, it should be noted first that the few studiesthat have been carried
out havefailed to establish arel ationship between the size of the public enterprise sector and variables such
as per capita GDP and rate of growth of GDP (Chang and Singh, 1993, p. 46). At the leve of individual
enterprises, severa studies have attempted to measure differencesin profitability between privately and
publicly owned firms. While some of these studies find that state-owned enterprises have had lower
profitability, it could first be argued that the comparison isdifficult because state-owned enterprisestend
to be more common in particular sectors, where arelevant private comparator cannot always beidentified.
Second, as already mentioned, state-owned enterprises are usually established for reasons other than
merely showing a profit, whether it be provision of employment, evening out income distribution or
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simulating development inindividua industries or regions. Thus, given theintended positive externdities
of state-owned enterprises, profit may not be the appropriate measure. More detailed analyses of state-
owned enterprise performance, focusing on technica efficiency or cost efficiency, suffer to some degree
from the same drawbacks. The results of the empirical studies carried out, particularly as regards
developing countries, are inconclusive (Chang and Singh, 1993, pp. 55-66).

Table 4. State-controlled share of production of selected minerals and metals, 1975-1989 (per
cent of world production, excluding socialist countriesand countriesin transition)

Mineral/metal Developed countries Developing countries

1975 1984 1989 1975 1984 1989
Bauxite 3.5 6.9 54 16.9 22.3 24.4
Alumina 8.4 14.7 13.3 4.5 6.3 9.8
Aluminium 11.9 19.9 22.1 3.5 8.5 11.0
Copper ore 3.0 7.7 3.3 31.3 38.0 35.7
Refined copper 2.8 5.5 3.3 18.9 27.2 26.2
Gold 0.7 2.0 0.6 2.3 2.6 2.3
Iron ore 7.8 13.7 8.1 21.6 27.1 31.0
Lead ore 6.5 9.9 5.7 59 8.1 6.5
Refined lead 4.7 11.1 3.4 3.1 3.2 2.8
Manganese ore 25.3 2.1 1.6 11.2 24.0 23.4
Nickel ore 1.0 13.9 11.7 2.6 6.7 6.4
Refined nickel 13 10.3 125 0.0 2.7 2.3
Phosphate rock 3.7 10.3 10.0 30.1 34.6 34.3
Potash 23.6 414 34.2 0.0 12 5.6
Tin ore 0.4 1.4 0.0 27.2 28.5 20.3
Refined tin 0.3 1.0 0.0 135 26.7 25.8
Zinc ore 6.0 8.6 7.3 8.7 10.1 9.0
Refined zinc 94 11.7 8.9 4.6 7.0 5.5

Source: UNCTAD, 1994c, annex tables 23 and 24.
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Very few systematic studies of state-owned mineral enterprises, have been carried out,*® and the
debate on the subject has been based on examples of afew companies. Because the number of state-
owned mining companiesislimited andtheir performanceis affected by anumber of factors such asthe
competitiveness of the market inwhich they are operating, and the degree and nature of oversight by the
government and others, it isdifficult to draw any general conclusions. Itisclear, however, that there are
several state-owned mining enterprisesthat can be justifiably criticized for not being technologically
dynamic, for being inefficient and for being too cash-poor to carry out adequately exploration and
expansion of production. The case of the Bolivian tin company COMIBOL providesan example. The
experience of this company has been summarized as follows:

"... i1t developed acorporate mode of behaviour which maximized productioninthe short
term to finance the country's efforts a economic growth, and ignored production costs, in
part asaresult of the burden of apalitical commitment to maintaining an excessvely large
workforce in a country with few alternative sources of employment. This mode of
corporate behaviour prevented the investment either in exploring for new reserves, as
existing oneswere quickly depleted, or introducing new more efficient technology as plant
and equipment grew obsolete ... The installation of what amounted to a puppet
management supported by an inertial bureaucracy, which was reproduced in al the
company's operating subsdiaries aswdl| asits headquartersin La Paz, ensured thet it was
theMinistry of Minesand Metallurgy rather than adynamic entrepreneuria eiteor mine
management system which determined corporate strategy.” (Jordan and Warhurst, 1992,
p. 20)

In arecent case study of the Zambian copper industry, which isdominated by the state-controlled
enterprise Zambia Consolidated Copper MinesLimited (ZCCM), asimple econometric model wasused
to assessthe relative importance of various factors contributing to the poor performance of state mining
enterprises. It wasfound that factorsinhibiting investment in the enterprise, such asthe confiscation of
copper revenues by the Government for other social needs, had a serious adverse effect on capacity and
played an important rolein explaining the decline of the Zambian copper industry. In contrast, factors
contributing to inefficiency and poorer profit margins, including the pursuit of goals other than cost
minimization and profit maximization, were not Sgnificant (Chundu and Tilton, 1994). Smilarly, inthe case
of Peru, it has been argued that the Government's appropriation of the profits of state-owned mining
companies and its reluctance to leave them with sufficient financial resources for new investment,
replacement of equipment and maintenance were amajor factor behind the companies unsatisfactory
performance (UNCTAD, 1993, pp. 42-46).

Ontheother hand, proponentsof state-owned mining enterprises have pointed to examplesof well-
managed, dynamic companies- such asLKAB in Sweden, Outokumpuin Finland, Codelcoin Chileand
CVRD inBrazil - asevidencethat state-owned enterprisescan performwell inthemining industry. Perhaps
one of the most important factorscontributing to the better performance of efficient state-owned mining
companiesisthe degree of autonomy that an enterprise hasvis-a-vis government. Autonomy - or minimal
interference by the State - isimportant not only with respect to day-to-day management issues but more
especialy with regard to strategic decisions, for example on capitd investment, which can determinethe
long-term viability of the enterprise. In effect, the State is likely to lose out in the long run, to the extent of
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eventualy paying out subsidies, if it continualy makesrevenue demandsor imposes other redtrictions, such
aslimitson foreign exchange retention, which compromisethelonger-term viability of theenterpriseit owns.
Paradoxicaly, autonomy is probably easier to achieve when the enterpriseishighly profitable, snceit can
then better afford to provide asubstantial income for the State and still retain some of its earnings for
interna investment: Inthisregard, asuperior resource endowment - exceptionally rich ore, for example-
isevidently helpful, sinceit will generate substantial resource rentsfor the state enterprise concerned.
Nevertheless, the marginal enterprise aso, and perhaps especiadly, needsalarge degree of operationa
autonomy, including the power to close down mining operations which have become irredeemably
inefficient. Negotiating autonomy will waysremain difficult, however, Sncethe concept runs counter to
someof theamsof state ownership. Moreover, autonomy by itself isnot sufficient - astable and competent
management is necessary in order to make good use of operational flexibility.

A few points deserve to be noted on the differences between state-owned enterprisesin genera
and gate-owned mining enterprisesin particular. Firg, thegoa structure of thelatter isprobably even more
complex than that of other state-owned enterprises. Thisisso because the export revenue and government
incomefrom mining enterprises are usudly of nationa importance, which meansthat maximization of these
two revenue streamsislikely to have higher priority than company profitability. In addition, Ssnce mining
usually takesplacein areasfar from major popul ation centres, the non-economic objectivesof the company
(providing housing, educationa and hedthfacilitiesfor itsemployeesand their familiesand usudly dsothe
general population in the surrounding area, as well as infrastructure assisting regional economic
development) are often relatively more important than for other state-owned companies.”” These factors
could be expected to lead to lower profitability and lower cost efficiency. Second, on the other hand,
mining companies, with few exceptions, are export-oriented and operate in marketswith relatively few
imperfections. Thus, they are more exposed to competition than other state-owned enterprises. Thiswould
be expected to impose limits on inefficiency and stimulate cost efficiency.

More importantly, however, the mounting externa debts and fiscal deficits of many developing
countries during the 1980s and the conditionalities attached to economic adjustment lending programmes
by international financial institutions put pressure on governmentsto initiate wide-ranging privatization
programmes, including of state-owned mining enterprises. Accordingly, sincethe early 1980s, alarge
number of developing country governments have reduced state interest in mining.

Despitethe recent spate of activity and announcements, there are reasonsfor viewing with some
scepticism the trend towards the privatization of state-owned mining enterprises. Asagenera rule,
unprofitable public enterprisesaredifficult if not impossibleto sell and consequently the government often
has to take action to make an enterprise profitable before privatizing it. Such action usually entails a
technica and financid restructuring programme amed a modernizing the technology used and reducing the
company's debt burden. Once the necessary resourcesfor implementing the restructuring programme have
been found and it has been implemented, it may be asked why the government should want to divest itself
of what isnow areturn-yielding asset. The answer to thisisusualy given astheimperative to reduce the
sizeof thefiscal deficit. However, asthe private sector islikdly to pay no morefor the firm than the present
discounted value of itsfuture profits, the saleistantamount to bringing forward in timethe government's
future purchasing power. The sale hasthusto be evauated by asking whether such new-found fundsare
obtained on terms more favourabl e to the government than would be the case with more conventiond forms
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of borrowing. Moreover, in order to ensurethat the privatization proposals are favourably received, the
Statemay err onthe side of underpricing the enterprise's shares. In thiscase, the public sector'slong-term
resource constraint will actually becomegreater with privatization than without it and will endanger the
sustainability of the fiscal stance over the long run.

Thegenerd resultsof privatization programmesin devel oping countriesaremixed. Usually, they
have proceeded at a dlower pace than planned. For instance, in a sample of 14 sub-Saharan African
countries, only 29 actua saleswere recorded, ascompared with atarget of 308 (Berg and Shirley, 1987).
Results regarding privatization of mining enterprises have been similar. While developed country
governments havedivested themselves of interestsin severa large mineral and metalscompanies, thereare
sofar few examplesof successfully concluded privatizationsin devel oping countries. Onereasonfor this
discrepancy may bethat whereas theincome from state-owned minera enterprises has been ardatively
small element of total government incomein devel oped countries, it remainscritical in many developing
country budgets,; and governments have thus been reluctant to relinquish control over such animportant
source of budget revenue, given the difficultiesthey perceivein extracting resource rents from privately
owned mining companies. Income from mineral sales aso provides groups associated with mineral
production, including both company management and mineworkers unions, with significant political
leverage, which may have been utilized to prevent privatization efforts. Thus, privatization planshave mostly
been theresponseto adeteriorating financial situation and growing fiscal deficits, resulting from external
shocksintheform of falling terms of trade and/or increased debt services, and have often formed part of
sructurd adjustment programmes. Until 1993, however, few countries had made sgnificant progresswith
their privatization plans as far as the mineral industry was concerned.

During the period from 1975 to 1993, there were only afew privatizations of mining companies
in developing countries. Examplesinclude reductionsin the State's share of the ComparihiaVVale do Rio
Doce (CVRD, which produces mainly iron ore, but has interests also in manganese,
bauxite/al uminal/a uminium and gold production) in Brazil, and privati zations of minority stateholdingsin
copper companiesin Mexico. More ambitious privatization programmes have been presented since 1993,
athough in many casesthey have not yet been implemented. Some of these concern mgor producerssuch
as CVRD in Brazil, Zambia Consolidated Copper MinesLimited (ZCCM) in Zambia (copper) and P.T.
Tambang Timah in Indonesia (tin, partial privatization).

Theonly mgor programmefor privatization of state-held mining companiesthat has so far been
successfully implemented is the onein Peru. The privatizations carried out until late 1995 under this
programme are shown in table 5. The Peruvian privatization programme, which has relied on an
international bidding process, has been part of amuch broader economic reform programme aimed at
restoring investor confidencein the country. Parts of this programme were specificaly intended to change
features which had reduced the country's attractiveness to internationa investorsin mining. They included
reforms of the mining code and of the taxation regulations for mining, aswell as the opening up for
exploration of large areas which had previously been reserved for the State.

Thereare severa specific reasonsfor thedownessof the privatization process asregards mining
enterprises. Oneisthe size of the companies concerned. Generally speaking, itisimpossibleto usethe
stock market as avehicle for privatization, even where stock markets exist. There are only 11 stock
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exchanges in sub-Saharan Africa, and, with the exception of South Africa, all of these have "local™
capitalization, dual-listed companies excepted, below US$ 3,000 million (Mining Journal, 1996b).
Accordingly, international bidding and negotiated salesto selectedinternational companiesaretheavailable
solutions. In both cases, the preparations are expensiveand time-consuming, and the financia negotiations
may be very complex.

Table5. Privatizationsin the mining sector in Peru
Company Type of property Salesprice Date
(thousand USS$)

Buenaventura Silver mine 1510 19 July 1991
Minera Condestable Copper mine 11291 26 May 1992
Hierro Perd [ron ore mine 120 000 5 Nov. 1992
Quellaveco® Copper deposit 12756 15 Dec. 1992
Cerro Verde’ Copper mine 35447 10 Nov. 1993
Jehuamarca/Cafiario® Copper/gold deposit 100 25 Jan. 1994
Las Huaquillas® Gold deposit 35  25Jan. 1994
LaGranja Copper deposit 1000 10 March 1994
llo Copper refinery 66 626 22 April 1994
Colpar/Pallacochas’ Gold deposit 57 22 July 1994
Tintaya/Coroccuhuayco® Copper mine 277 005 6 Oct. 1994
Cajamarquilld Zinc refinery 193 000 4 Nov. 1994
Berenguel & Copper/silver deposit 40 8 March 1995

Source: Fernandez et d ., R.V. 1995.

2 Includes US$ 756,000 for payment of interest

® Total after price adjustment following auditing

¢Initial annual payment

¢ Six-year concession.

¢ Sdles priceincludes US$ 55 million for payment of debt and price adjustment of US$ 3.8 million
in favour of Minero Peru.

"Includes US$ 112 million in instalments over 14 years, and US$ 40 million for debt.
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Other difficulties are posed by the need to transfer non-commercial responsibilities, such as
housing, hedlth and education servicesfor employees, ether to public authorities or to the new owners, and
the possible need for employment reductions. The employees of the original enterprise areunlikely to
willingly accept reductionsin thequality of servicesor in their own number. Depending on the power of the
employeesand their trade unions, the resol ution of such problems can becomeamajor political issueand
islikely to be very lengthy. It should be noted that non-commercia responsibilities are usually more
important in the case of mining companiesthanin other industries. Sinceminestend to belocated in remote
areasfar from mgjor population centres, companies have often found it necessary to provide awide range
of servicesto employeesin order to attract |abour. While private companies often providetheir employees
with services smilar to those provided by State-owned companies, the level of serviceto beprovidedin
the future may become the subject of difficult negotiations.

Theexistenceof environmentd liabilities, whichinthecaseof older operationscan bevery serious,
may a so lead to delaysin the privatization process, sincethe new ownerswill be very reluctant to accept
any obligation to clean up environmental damage resulting from past activities. The existence of such
liabilities has been one of the mgjor difficulties faced by the Peruvian Government in its privatization
programme.

In the countriesin trangition, where production was wholly state-owned, privetization has frequently
takenaformdifferent from that in devel oping countries. In the Russian Federation, in particular, ownership
has often been transferred to the previous management or employees, often against no or only symbolic
payment. To date, there are no examples of existing operations being sold to foreign interests, dthoughin
afew casesforeign companieshave acquired minera rightsor haveinto entered joint ventures. A lack of
clarity regarding thefuture conditionsfacing foreign investorsin themining industry partly accountsfor the
absence of privatization linked to foreign investment.

Inconclusion, itisrecognized that theneed to strengthen the government'sfinancid positioninthe
short term may have to take precedence in certain cases where the size of the fiscal deficit poses an
obstacle to economic development and sales of government assets, including state-owned mining
companies, istheonly redigtic solution. If the Stuation isless urgent, however, and the government ismainly
interested in identifying ways of enhancing the contribution of the state-owned mineral sector to economic
development, dternativestofull privatization may deserveconsderation. Theseincludepublicenterprise
reform, management contracts, partial privatization and joint ventures.

Public enterprise reform in the context of state-owned mining companies normally takestheform
of atechnical and financia restructuring programmeof the kind referred to above - that is, aprogramme
amed at modernizing the technology used and improving the company'sfinancia stuation. Animportant
component is often the introduction of amanagement system that gives the company management sufficient
autonomy in areas such as staffing, investment, marketing and production operations. Although such
programmes may meet with oppodition from entrenched interests and oblige the government to take difficult
decisions, they allow the retention of the company as an income-yielding asset to the government.
Restructuring programmes of thiskind have been carried out at onetime or another in almost all state-
owned mining companies. The extent to which they have been successful appearsto be strongly linked to
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the extent of autonomy that has resulted from the restructuring as well as to management capacity.

Management contracts have been used in severa devel oping countries, in particular following
nationalization of aforeign-owned company, aswasthe casein Zambia, for instance. The management
contract in such casesisusualy viewed as an interim measure, intended to facilitate the transition from
private to public ownership, and to be replaced eventudly by national management. Less often, internationd
mining companies have been asked to manage the operations of state-owned companies. Experiences of
management contracts are mixed. Where previous owners have been asked to stay as managers, the
trangition to nationa management has often taken much longer than anticipated. Moreover, whatever the
reasons for concluding amanagement contract, it amost inevitably rai ses the type of principal-agent
problemsreferred to above. To ensurethat the hired management pays adequate attention to profitability,
aprofit-related incentive scheme hasto beintroduced. At the sametime, the government may insist that
its non-economic objectives also be taken into account. The consequent potential for conflict between
owner and management isprobably one of the main reasonswhy largeinternationa mining companiesare
reluctant to enter into management contracts with state-owned mining companies.

Joint ventures, including production-sharing arrangements, between private mining companiesand
governments have been used in severa countries, for instancein bauxite mining and aluminaproductionin
Jamaicaand Guinea. Normally, they are used in combination with a management contract, wherethe
private partner is responsible for the management of the joint property. Although they may result in
problemssimilar to those of pure management contracts, these problemsare often easier to resolve, since
the private partner hasagresater interest in safeguarding the profitability of the operation. Thesolution may,
however, be at the expense of the government's non-economic objectives.

One conclusion that it may be possible to draw from the limited experience available is that
economic and non-economic objectives need to be clearly defined and separated, regardless of theform
of ownership and management. Thus, thegovernmeent'snon-economic objectiveswith regard, for instance,
to promotion of regional economic development or to foreign exchange effects could be negotiated with
or recognized by the company in the sameway asthe objectives set by legidation concerning the natural
environment or workers health and safety. Subject to these governmental objectives, the management of
the company should be expected to maximize profitsover thelife of themineral deposit. Inthisway, many
of the objectives of state ownership of mining companies could be achieved through means other than
ownership, such aslegidation or negotiated agreementswithforeign investors, and thisislikely toresultin
less confusion about company objectives. On the other hand, this should not be taken to mean that
privatization, particularly if forced by financia congraints, isnecessarily the preferableway to improvethe
financia performance of an existing state-owned mining company. Alternativesto full privatization,
especidly technicd and economic restructuring and establishment of joint ventures, may be morelikey to
preserve the return on government assets and can be tailored to meet the government's non-economic
objectives.

5. Policies for domestic mining

5.1. Formal mining companies
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Theminingindustry in nearly al devel oping countriesconsistsalmost entirely of largeforeignor
state-owned enterprises on the one hand, and small-scale private firmsand artisanal minerson the other.
Except in some countrieswith relatively large and diversified economies, such asIndia, the Philippines,
Maaysia, Mexico and Brazil, there are few examples of private domestic mining firms of large or even
medium szein devel oping countries. In most such countries, this ssgment of theindustry does not exi<t, and
theprivate sector isrepresented only by smal firmsand artisanal minersmining mainly gold and gemstones
and non-metallic minerals for construction. Whileit is true that some mineral deposits - because of
economies of scae- can be exploited only by very large transnational companies, thisdoes not sufficiently
explain the absence of domestic private enterprise beyond small-scale mining in the sector in developing
countries.

Thestuation in most developing countries contrasts with that in countries such as Audrdia, Canada
and the United States, where there are large numbers of medium-scale private mining companies. In
Europe, where there are few medium-size mining companies, their absence may be explained by powerful
factors contributing to ahigh degree of concentration over along period. Among thesefactorsare previous
or still existing legislation limiting foreign investment in mining, low trade barriersfor raw materials,
downward pressure on production costs as reductions in transport costs made overseas imports more
competitive, and limited domestic market growth. Under these circumstances, in European countrieswith
their mostly small land areaand thuslimited number of economically viable deposits, economiesof scale
often resulted in only one or two companies surviving in each country, sometimes eventualy expanding
beyond nationd bordersto becomelargeinternationa companies. Examplesof thisprocessincludeBoliden
in Sweden and Outokumpu in Finland.

It should be noted that the mining industry at the beginning of thiscentury did not have the same
differences between devel oping and devel oped countries. Severd countriesin Latin America, for instance,
hed thriving domestic mining sectorsin the early 1900s based on private ownership. One exampleis Peru,
which had an economically important domestic miningindustry inthelate nineteenth and early twentieth
centrury. Changesin legidation at the turn of the century led to an inflow of foreign investment, however,
and North American companiesrapidly cameto dominate the industry (Ingtituto de Estudios Econdmicos
Mineros, 1991, pp. 20-22). Technologica developments, thefull exploitation of which required large
amountsof capitd, gaveacompetitiveedgeto large, technicaly sophisticated companiesin North America
and Europe - where the technologica changes originated and could be exploited thanksto rapidly growing
domestic capital and product markets - which used their advantage efficiently intaking over much of the
industry in developing countries.

History alone, however, cannot explain the continued relative absence of domestic private
enterprisesinmining in devel oping countries. Fivefactors can beidentified asunderlying the phenomenon.
Thefirstisthelimited size of domestic markets. Of thefive countriesmentioned above, Brazil, Indiaand
M exico consume cond derable amounts of metasand minerds. Large domestic demand and the additiond
support of high tariffsonimported metalsare likely to have had adecisve postiveinfluence on the growth
of domestic private sector mining companiesinthese countries. In most developing countries, however,
particularly in Africa, the domestic market can only absorb an inggnificant portion of the output of even one
medium-szebasemetal minewith smelter. Regiond marketsared so often limited in Sze, and the absence
of factors promoting regiona economic integration, such aswell-devel oped infrastructure or regiond trade
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agreements, may make exports to overseas devel oped country markets preferable to regional sales.

The second factor is the absence of an environment favourable to private sector enterprise,
sometimes resulting from policies emphasizing state-owned companies as avehicle for indudridization and
ignoringthepotentid of privateentrepreneurid activity. Excessiveregulation of factor and product markets,
heavy taxation burdens on private enterprise and ingppropriate trade policies, in particular high dutieson
imported equipment and inputs, areaspectsof such policies. Furthermore, the macroeconomic disequilibria
experienced by many devel oping countriesin recent years have not been conduciveto the growth of private
enterprise, especially in long-term high-risk activities such as mining.

Thethird factor islimited accesstorisk capitd. In developing countrieswith weak capitd markets
most of the investment capita hasto be raised in the form of equity. In particular, if inflation and nomina
interest ratesare high, asin many devel oping countries, businesses may choose not to borrow, because of
therisk of interest ratesincreasing more than their income (which will not accrue until severa yearsafter
mine development has been initiated and may be eroded by exchangeratevariations), and banks may not
bewilling tolend money to mining firms, because of the risk that high cost inflation and output price changes
will reduce the borrower's ability to repay the loan.”® Furthermore, since stock exchanges do not exist in
many devel oping countries or, wherethey do exigt, aredifficult to use for medium-scale mining firms,® most
of theinvestment hasto be provided by the entrepreneur. In most devel oping countries, there are few
individuals or private sector enterprises that would consider entering mining, with its large capital
requirements, long lead times and uneven cash flow, under these circumstances, evenif the profit potentid
isfavourable. Thestuationissomewhat different with regard to themining of non-metalic mineras, where
the lead times are often shorter and product prices more stable.

The fourth of the five factorsisthat international marketing of mineral commodities can be
complicated and may surpass the capabilities of developing country companies. Few such companies can
afford to establish marketing organi zations able to use modern risk management techniques. Whiletrading
companiesare usually happy to take care of marketing and physical distribution aslong asthe product
meetscertain technica specifications, and may aso be prepared to assst with risk management techniques,
their servicescomeat apriceand may gtill requireagrest deal of sophistication onthe part of the producing
company to be used properly. Furthermore, government regulations on foreign exchange may precludethe
use of many risk management techniques and make export financing in general difficult.

Thelast factor islack of modern technology. Since prices of metals are established on theworld
market and since metal mining is normally for export, metal mining operations need to use mining and
minera processing technologiesthat resultinlow unit costsand high rates of recovery in order to bevigble.
Whilethetechnology itsdf isusualy easly availaole, dbet at aprice, it requiresaskilled management and
workforceto begpplied effectively. Again, thestuationismorefavourablefor many non-metalic minerds,
where technology is less sophisticated and where the production can be sold on the domestic market.

Governments have attempted to removethe obstacl esto private sector growthin mining. Although
devel oping country governmentsdo not havethesamemeansat their disposa asgovernmentsin developed
countries, where support to domestic mining in various forms, ranging from ambitious government
exploration programmes through favourable pricing of inputs to financial assistance under regional
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devel opment schemes, may be provided (Organisation for Economic Co-operation and Devel opment,
1994, pp. 11-16), they have neverthel essattempted to implement policies supportive of domestic mining.

Asregardsthegenera economic environment, reformsunder-way in many developing countries
am at facilitating private enterprise and removing distortions caused by previous policies. Technological
upgrading and devel opment of human resources are promoted by governments, partly through technical
assistance schemes, often with the help of international organizations.

Accesstorisk capital would befacilitated by lower rates of inflation and resulting lower nominal
interest rates, which are objectivesin most structural adjustment programmes. Some countries have chosen
to support the devel opment of domestic mining enterprisesthrough subsidized credit, but these schemes
have generally not been very successful. The failure of the Banco Minero in Peru, which was mainly
financing smal mining companiesand had to ceaseits activitiesin 1990 when alarge number of itsclients
became unableto servicetheir loansasaresult of low silver prices (UNCTAD, 1993, p. 36), may serve
asanillustration of the dangersinherent in the establishment of specialized mining banks, which will
inevitably have an undiversified asset portfolio and consequently a high exposure to price risks.

Government regul ationsthat hamper marketing are being reviewed and their impact isbecoming
lessimportant in many countries. State-owned companies have successfully ass sted with the marketing of
metals in some countries.

Government support to exploration and exploration carried out by governmentswith aview to
identifying potential depositsisstill anactivity on arelatively modest scalein most devel oping countries,
athough it holds out promise for the growth of domestic private sector companies. Thisis the case
particularly Snce many of the potentia depogitsthusidentified may betoo smdl to merit theinterest of large
international companies, but may be feasible to develop on a more modest scale.

Finaly, it should be noted that one reason why the task of promoting private enterprise in the
mineral sector deservesto betaken serioudy by devel oping country governmentsisthat, in spite of the
obstacles mentioned, it may be easier to achieve success in this sector than through other possible
diversification strategies. Expansion of manufacturing output, for instance, may require skill levelsand
infrastructurethat are not present in many countries, while areasonably good quaity minera deposit will
usually be able to carry the cost of the acquisition of skills and of the establishment of the necessary
infrastructure.

5.2. Small-scale and artisanal mining

Severd atempts have been madeto arrive a auniversa definition of smal-scae mining in terms
of output, employment, capital used, etc.? Whilethese attempts may help to clear up statistical ambiguities,
governmentswill usudly know small-scale mining when they seeit, and they arelikdly to haveagoodidea
of thesegment of theminingindustry that should bethefocusof any specific policiesdirected at smal-scae
mining, and to construct their definitions accordingly.
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Small-scale mining iscommonly divided into forma small-scale mining companies and artisanal
mining. The distinction between forma companiesand artisanal mining isnot aways clear, however.
Artisand mining often leadsto the establishment of formal enterprises, whether intheform of cooperatives
or traditional firms. Indeed, many deposits that were |ater devel oped into large mineswere originally
discovered by artisana miners. Holloway, 1986, notesthat "in Zimbabwe, of the 4,000 or so gold mines
that have existed there, only ahandful werefound by geological inference; the mgjority wereindicated to
prospectors by local people, frequently in exchange for a blanket”.

While small-scaemining, however defined, accountsfor ardatively small portion of total mine
output, perhaps 10 per cent of the globa vaue of metal ore production (Holloway, 1986), it accountsfor
alarge proportion of world production of some mineras, particularly gold, precious and semi-precious
stones, and building materials such as dimension stone and crushed rock. Itsimportance to individual
devel oping countries can adso be consderable, in particular in terms of forelgn exchange and employment
generdion. In India, for example, some 3,000 small-scale mines account for about 50 per cent of non-fuel
minera production, involving aworkforce of about 300,000 (Jennings, 1994, p. 11). In the Philippines,
between 400,000 and 500,000 people are estimated to be engaged insmall-scale gold mining (Dhar, 1994,
p. 122). Garimpeirosin Brazil have accounted for 85 per cent of nationa gold production and 60 per cent
of tin production in recent years (May, 1991, p. 20).

Artisanal mining poses specific and growing problems to governments. Increasing poverty,
overpopulation and underemployment have caused increasing numbers of people in developing countries
toturntoartisana mining for their livelihood or for supplementary cashincome. Whilethe experiencein
severd countriessuch asBrazil and some African countriesdemondratesthat thereisastrong link between
generally worsening economic conditions and increasing poverty on the one hand and the growth of
artisanal mining onthe other, the surge in thismining hasin some cases had more direct causes such asthe
dismissd of workersfrom large mining companiesaspart of rationalization efforts. In Bolivia, for instance,
al but 7,000 of the state-owned tin mining company COMIBOL's 27,000 employees were made
redundant inthemid-1980s. Theworkersdismissed subsequently set up small-scale cooperativesmining
tinand sdlling it to COMIBOL. (Auty and Warhurst, 1993, p. 23). Table 6 sets out some estimates for
artisanal mining in sub-Saharan African countries.

The expansion of artisana mining hasin many cases taken governments by surprise, often occurring in
countriesor regionswith no previous history of mining and without specific provisonsregulating artisana
mininginthemining legid ation. The minershave often encroached on mining rightsheld by formal mining
companiesaswell asonland held by other land users, and thishas sometimes|led to conflictsand violence.
Withtheir usudly primitivetechniques, artisana minersareunableto extract low-grade ores. Consequently,
they may "high-grade’ adeposit, thusmaking commercia miningimpossible. In countrieswith overvaued
currenciesand foreign exchange regul ations, smuggling of gold and gemstones|eadsto loss of foreign
exchange (and usudly tolossof potential incomefor theminers). Thelack of lega statusfor the artisana
minershasusualy asoled to destructive environmenta practices, including siltation of riversand pollution
from mercury used to extract gold, and hazardsto the health and safety of workers. Findlly, thelack of
government authority in mining aress hasled to high crime rates and deplorable socid and hedlth conditions.
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Country Main minerals Production volume | Production value Employment
(tonsgold or (million US$) (thousands)®
thousand carats
diamonds)
Angola Diamonds 1 000-1 500 200-300 30
Burkina Faso Gold 34 45 60
Burundi Gold, tin 10
Central African Diamonds 05 5 10
Republic
Ethiopia Gold 10
Ghana Diamonds 450 13 5-10
Gold 1 7 10-20
Guinea Diamonds 100 20 30
Gold 7-10 80 20-30
M adagascar Gold 2-3 5-10
Mali Gold 2-3 25 100
Namibia Tin, semi-precious 1
stones
Niger Gold 1 12 15
Rwanda Tin 5-10
Senegal Gold 2 25 3
SierraLeone Diamonds 500 200 75-100
Gold 1 12 25-40
Tanzania Gold 155 35 20-30
Zaire Diamonds >12 000 >200 300
Gold 4 45 150
Zambia Gemstones >200 15-30
Zimbabwe Gold, chromite 30

Source: World Bank, 1992, p. 43.

2 Including seasonal employment.

Governments have attempted to deal with the problems posed by artisana miningin avariety of
ways. Some have attempted to uphold therule of law by force, in generd with little success. Attemptsto
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regulatethe activity by legdizing it and extending technical and other assstance to the minershave generdly
been more successful. The measuresused by governmentsto thisend can bedivided into five categories:
creation of aspecific small-scale mining regime; establishment of marketing services; technical assstance
and extension services, including provision of equipment and processing services, financia assistance; and
organizational measures.

A number of countries have chosen to introduce specific provisonsfor small-scale and artisana
mining into their mining legidation. Such provisions (used, for instance, in Eritrea, India, Indonesia,
Morocco, Peru, the Philippines, Tanzaniaand Zimbabwe) usudly am at ensuring that smal-scae miners
havetitleto their depositsthrough asmplified syslem of claimsand at resolving conflictswith larger-scde
mining. They attempt to takeinto account the particular characteristicsof smal-scaeminers, who are often
illiterate and whaose operations cannot support the costs of the normal system of registering clams. In some
cases, however, aswhen miningisof the"gold rush”" type, involving thousands of artisana minersworking
the same deposit, attemptsto provideindividual titlesto the miners are doomed to failure. In such cases,
thegovernment (as, for instance, in Brazil, Ghanaand V enezuela) may opt for specia procedures setting
aside an areafor artisanal mining.

Marketing of productsfrom small-scale and artisanal mining often takes place throughinformal,
sometimesillegal, channdls, with the products being sold to smugglersfor hard currency (or national
currency a ablack market rate). In countries with overvaued currencies and aforeign exchange shortage,
minersare clearly not interested in marketing exportabl e products through regular channels, receiving
payment in national currency at the officia rate of exchange, sometimeswith the government taking part
of the proceeds by way of taxes or acontrolled pricefor the product. Severd governments, having found
that little revenue was coll ected thisway and that the smuggling of gold and gemstones gaveriseto other
forms of criminaity and lawlessness, have introduced instead a system whereby miners are paid the
international market price, either in foreign exchange or in national currency at a favourable rate of
exchange. In Brazil, the Government has even paid prices higher than world market ratesin loca currency
to encourage garimpeiros to give up smuggling (Kumar and Amaratunga, 1994). In some cases,
governments have a so set up purchasing offices closeto the mining areasto facilitate marketing, or have
authorized commercid banksto purchasegold on sight, asin Zimbabwe (Holloway, 1986). Zimbabwe has
asointroduced asystem aimed at stabilizing gold miners revenues. Under this system, gold producersare
assured aguaranteed floor price. Whentheinternational priceishigher thanthefloor price, 25 per cent of
the pricedifference hasto be paid to the Reserve Bank of Zimbabweto cover expenses under thefloor
price scheme. The policy has stimulated the formalization of some of the previoudly illegal gold mining
operations (UNCTAD, 19954, p. 18).

Technical assistance and extension servicesare provided to small-scale minersby anumber of
governments. In addition to training minersin theidentification of mineralsand in smpleore processing
techniques, technical assistance has often focused on areas such as environmental management and
workers health and safety. Among the more successful schemes should be mentioned the onesin Chile,
Morocco, Nicaragua, Zambia and Zimbabwe. In afew countries, notably Nicaragua and Zimbabwe,
governments have al so made available processing equipment or established processing centres.

Governments have a so attempted to assist with the organization of minersinto cooperatives or
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companies, it being perceived that a more formal organization would reduce problems of crime and
conflicts between miners and other population groups. Indonesia, Nicaragua and Zimbabwe are examples
of countries where governments have tried to encourage the establishment of mining cooperatives. This
approach has had mixed success, in particular for gold and gemstone mining, since the high value of the
products makes cheating fellow cooperative membersvery tempting. For low-value minerals, such as
chromite, which has been mined by cooperativesin Zimbabwe since 1980, cooperétives have proved to
be more successful.

Findly, in some countries, governments have extended financia support or accorded favourable
taxation treatment to small-scale mining. Lower taxation rates or even exemption from taxation atogether
may not condtitute alargefinancia sacrifice for governments, given the problems of collecting taxesfrom
small-scaeminersand therisk that taxation would drive minersinto illegaity with its attendant problems.
In Peru, lower taxation rates for small-scale miners and access to favourable loans have both been tried.
However, as mentioned above, the speciaized bank set up for the latter purpose, the Banco Minero, had
to ceaseitsactivitiesin 1990, when alarge number of its clients became unableto servicetheir loansasa
result of low silver prices (UNCTAD, 1993, p. 36).

In conclusion, it should be emphasi zed that the problems associated with artisanal mining will not
be solved without action by the government concerned. However, experience seemsto show that attempts
to organize artisand minersand solve the problems using atop-down gpproach are likely to fail. Reforms
have to be based on the active engagement of the minersthemsalves. A first step towards achieving this
engagement, hopefully leading eventually to formalization of artisand activity, isto accord artisana miners
legal status and securetitle to the deposits they work.
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[11. Mineral resour ce management
1. Environmental management

Few mining-related i ssues have attracted as much attention in recent years as the environmental
impact of mining. Itiseasy to understand why the environmental consequences of mining have attracted
S0 much attention and why - at least inthe view of mining companies - such disproportionately littlenotice
has been taken of the progress made in reducing negative environmental effects. While environmental
degradation from other causesis often invisible to the naked eye or spread out over large areas so that it
isless noticeable, the highly localized environmental impact of mining is often dramatic and obvious.?
Recent eventsthat could have had extremely serious consegquences, such asthe collapse of tailingsdams
in Guyanaand the Philippines, have resulted in additional attention being focused on the environmental
impacts of mining. For the genera public it isdifficult to believe that alarge holein theground does not
necessarily mean eternal devastation of thelandscape or that substanceswhich they have repeatedly been
told are detrimental to human health, wildlife and vegetation, such as copper, lead and sulphur, can be
mined without escaping to the environment in harmful quantities.

Thissaid, however, it hasto be recognized that mining has been and can be the cause of major
environmenta degradation in the alxsence of remedid measures. Governments anxiousto ensurethat mining
contributesto the development of their countries have to be ableto reassurethe generd public that policies
arein placeto ded not only with theenvironmental impact of new projectsbut a sowith past environmenta
neglect.

Theenvironmental impactsof mining and minera processing operationsare summarizedin box 2.

Methods for reducing the environmental impact of mining and metallurgical operations have
improved considerably over thelast couple of decades. At the mining stage, methodsfor rehabilitating
mined-out areasto the origina or new land uses have been devel oped and are gpplied in most new mining
projects. Similarly, releases of effluents to surface water bodies or to groundwater are controlled and
reduced through judicious planning at the very beginning of mining projects.

While changesin environmenta legidation have certainly been animportant factor in the changes
inpractice, it must also be recognized that the attitudes of mining companiesto environmental protection
have changed considerably over thelast years. Thereisgrowing evidencethat at least large international
mining companieshave madeenvironmentd quaity anintegrated el ement of their corporate policies. Many
mining companies haveimplemented environmental management sysemsand severd aso carry out interndl
environmenta audits, and in some cases haveinitiated such auditsby external auditors.® The changethat
hastaken placein corporate thinking about the environment wasillustrated by the creationin 1991 of the
International Council on Metalsand the Environment. Thisisan industry group consisting of most of the
world'slargest mining and metals companiesthat promotesthe devel opment and implementation of sound
environmental and health policiesand practicesto ensurethe safe production, use, recycling and disposa
of metals.
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Box 2. Environmental impacts of mining and mineral processing

1. Surface water pollution 3. Air pollution
Soluble contaminants in domestic or agricultural Dust blown on inhabited, agricultural lands
use waters from release of mine and
processing water or |eakage from waste Accumulation in plants of toxic elements carried
deposits by dust
Deposition of solids on agricultural land and in Acidification of water bodies and soil resulting
shallow sea zones from SO, emissions
Withdrawal of water for industrial purposes Damage to buildings from SO, emissions
Alteration of aguatic flora and fauna, including 4. Solid waste
destruction of fish species and accumulation of
toxic elementsin fish Hazards related to lack of stability of waste
deposits
Sand deposition in river channels and shallow
Sea zones Land disturbance
2. Underground water pollution Withdrawal of agricultural land
Soluble contaminantsin wells, springs etc. 5. Excavation
resulting from |eakage from waste heaps and
mine water Loss of fauna and flora habitats
Natural water sources drying up asa Land subsidence due to underground mining

consequence of water table lowering
6. Noise and vibration

Effects on human health
Damage to buildings

Source: Based on United Nations Environment Programme, 1991, p. 26.

There are severa reasonsfor the changein attitudes. The most important may bethe pressure of
public opinion. Companiesare anxiousto maintain their reputation as" good corporatecitizens' and didike
being identified in the mass media as polluters. They also redlize that as public opinion evolves,
environmental standardsarelikely to become more stringent everywhere and that, evenin countrieswith
"soft" environmental requirements, conditionsarelikdly to evolve towards more stringent sandardsin the
future. Unlike more"footloose" industries, mining companies aretied for very long periods of timeto their
deposits and they cannot close down their operations and move elsewhere in response to achangein
legislation.? For this reason, and since it is usually considerably less costly to take environmental
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precautions at the beginning of a project than to add modifications later, mining companies prefer to
anticipate future regulations rather than adapt to them asthey occur. Accordingly, companies often take
environmental control measures that are more ambitious than required by existing legislation.

Second, conditionalitiesaimed at ensuring good environmental practices are increasingly being
required by international financial institutions and by commercial banks (Warhurst, 1992). Given the
increased importance of loan financing inlarge mining projects, companiesare natural ly anxiousto heed
the advice of their financiers.

Third, environmenta control measuresin new projectsusually do not entail major cost increases
and may even improve production economies.”

Government regulationsfor environmental management in mining are relatively recent in most
countriesand, indeed, do not exist in some devel oping countries. Despite this short history of regulation,
however, approaches have evolved considerably.

Most governments have made the "Polluter Pays Principle" (PPP) an integral part of their
environmental policies. According to thisprinciple"the polluter should bear the expensesof carrying out
pollution prevention and control measuresdecided by public authoritiesto ensurethat theenvironmentis
in an acceptable state. In other words, the cost of these measures should be reflected in the cost of goods
and serviceswhich cause pollution in production and/or consumption”. (Organisation for Economic Co-
operation and Development, 1975, pp. 12-13). The argumentsfor the principle derive from alocation and
equity congderations. If aproduction activity isaccompanied by disutilitiesaffecting oneor moreeconomic
agents, such as pollution, a discrepancy arises between the private cost of the activity and the
corresponding social cost. The effect causing this discrepancy is called a "negative external effect”.
Misdlocation of resources results from the existence of such effects. First, snce consumers do not pay the
full socia costsof pollution, pollution-intensive goodsare underpriced rel ative to other goods, and hence
overconsumed and overproduced. Theeconomy failsto achieveall ocative efficiency. Second, producing
firms, to the extent they can, will substitute environmental resources, which for them arefree, for [abour,
capital and other inputs, for which they must pay. Thisresultsin lower production efficiency. Findly, if
producing firms are charged the full socid costsfor the environmenta resourcesthey consume, they have
strongincentivesto devel op and adopt new technol ogiesthat haveless negative effects on the environment.
If they are not required to pay for their pollution, however, they have no incentive to develop new
technologies. Thisresultsin lower dynamic efficiency (Tilton, 1994, pp. 61-62).

The PPPaimsto improve economic efficiency in the three waysjust mentioned by internalizing
socid costs S0 that they are taken into account by producers. When gpplying instruments for this purpose,
the question of sharing the cost arises. This problem of cost sharing callsfor equity aswell asefficiency;
it appearsreasonablethat everyone must assumeresponsbility for the damage he or she causes, and if an
environmenta policy redistributesincomes unfairly, corrective measures may have to be taken. Although
the demandsof equity are not economicinthemselves, they haveto be given consderation (Organisation
for Economic Co-operation and Development, 1975, p. 25). It should be noted that the PPP, asusually
understood, isnot aprinciple of compensation for damage caused by pollution. If acountry decidesthat,
above and beyond the cogts of controlling pollution, polluters should compensate pollutees for the damage
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which would result from residua pollution, thismeasureis not in contradiction with the PPP, but the PPP
does not make this additional measure obligatory (Organisation for Economic Co-operation and
Development, 1975, p. 6).

Theingruments avallable to governmentsfor influencing environmenta practicesin the mining and
metals industries are often divided into three categories:

I administrative regulation (*command and control");
I information and education:;
1 economic instruments.

"Command and control” policiesarerepresentative of theearly eraof environmenta regulation, but
they still dominate the approach to environmental regulation in many countries. These policies are
characterized by ardiance on predetermined environmenta standards which haveto be observed by mine
operators. Thestandardsare often genera in nature, applying to al industriesand al partsof the country.
Thegovernment'sroleisto establish the standards and to enforce them through monitoring of operations
and levying of penalties on operatorsthat do not observe them. Standards may classified asfollows (Jha
and Teixeira, 1994, p. 12):

I Ambient standards: determine the permitted concentration of pollutantsin agiven
medium (air, water or soil);

I Emission standards: set maximum levels of pollution releases, by plant, industry or region;
I Technology standards: determine the technology to be used in the production process;
I Performance standards.  specify pollution release per unit of output from a given plant;
I Product standards: specify the physical or chemical properties of a product.

Asfar asmining and metallurgica operationsare concerned, governmentsrely mainly onemission
standardsand performancestandards, with technology standardsbeing foundtoo inflexible. Increasingly,
however, governments have found general standardsto beinefficient, sincethey require al pollutersto
reduce their emissions to the same level (whether in absolute terms or in terms of emissions per unit of
output), regardless of the cost of pollution reduction and the absorbing capacity of the environment.
Accordingly, they have often opted for emission limits determined on an individua basis for operations.®
Although this approach requires a greater degree of sophistication on the part of regulators, it increases
flexibility and avoids both under-regulation and over-regulation.

Whilethereisno doubt that administrative regul ation hasto a certain extent been successful in
improving environmental qudity, in particular in developed countries, the Situation in devel oping countries
islessclear. In many cases, regulationshave proved to belegally or practically unenforceable, technically
difficult tomonitor and generally to have aninsufficient deterrent effect. Enforcement problemsoften result



49

from shortages of adequately trained staff and equipment (UNCTAD, 1995c, pp. 77-90). The practice
of borrowing standardsthat have been established in developed countries hasled to problemsin many
cases Where standards did not sufficiently take into account local climatic, ecological or cultural
characteristics.?” Such standards also entail high bureaucratic costs and substantial informational
requirements as well as problems of sociocultural acceptance.

Many governments aso seeinformation and education as an important part of their environmenta
policies. Elementsof thisgpproachincludetraining of operators, in particular smaller oneswho do not have
easy accessto the technology required and who may be unaware both of environmenta impacts and of
methods to alleviate them. Information and education are e ements of aless confrontational and more
cooperative gpproach than traditional "command and control” policies. The changein corporate attitudes
described earlier has encouraged the devel opment of cooperative approaches whereby regulators and
operatorsof minesattempt to arrivea mutually acceptable sol utionsto environmenta problems, takinginto
account both the need to minimize environmental damage and the circumstances of theindividua operation.
While such approaches may requireagreat ded of sophistication and flexibility on the part of both parties,
they often result in lessenvironmental damage and lower coststhan would otherwise have been the case.

Economicinstrumentsare receiving increas ng attention from governmentsasapotentially more
effectiveway of interndizing the socid cost of environmental damage than adminidrative regulaion, which
Isseen asexcessively rigid and too blunt aninstrument. Since administrative regulation necessarily implies
that polluters have to reduce pollution according to a predetermined standard, and since pollutersarelikely
to face very different costs of abatement, thereis no assurance that optimum reduction of pollution will be
achieved® or that the amount of pollution reduction per monetary unit spent on it will be maximized.
Examples of economicingrumentsinclude charges or taxes on pollution, subsidies and marketable pollution
permits.® At the United Nations Conference on Environment and Development in Rio de Janeiro in 1992
governments agreed to promote the use of economic instruments.® In practice, economic instruments have
been very littleused for mining, and where applied, it has usualy been under legidation not confined to
mining, such asthe use of marketable pollution permits under the Clean Air Act by metalurgica companies
in the United States (Mining Journal, 1992).

Therearesome examples of economicinstruments not directly aimed at internaizing environmenta
costsbut rather at promoting pollution control measures. Theseincludetax incentivessuch asaccel erated
depreciation for pollution control equipment. Whilethese insrumentsare likely to contributeto reductions
in pollution, they are not very cogt-effective from the government's point of view.* Furthermore, they may
provide anincentiveto companiestoinvest in "end-of-pipe" technology, that is, to treat emissionsrather
than to prevent pollution from occurring in thefirst place through appropriate process design. The latter
would be preferablefrom the point of view of maximizing pollution reductioninrelationto cost, but would
provide no tax advantage.

Severad argumentsare put forward asto why the use of economic instruments has not developed
morerapidly in developing countries, both in genera and specificdly for mining. (The application of such
instrumentsin devel oped countriesisaso inits early stages, athough some syssemsarenow inuse.) In
generd, governmentsfind it difficult to establishthe"right” ratesof taxation and fees, and they are senditive
to public opinion which might interpret economicinsrumentsasalowing pollutersto buy theright to pollute
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Thefirst argument woul d appear to be based on the assumption that theimposition of feesand thelike
would in principle require more knowledge than theimposition of administratively enforced limitson
pollution. It could beargued, however, that if theinformation isgood enough for applying administrative
limits, it should be good enough for dlowing the use of taxes or fees. In practice, economic instruments may
proveto be easier to administer and enforce. Thisis particularly because they may bemore flexible than
dternative approaches, since they alow the operator to select the most appropriate technology to reduce
pollution to the point where the pollution tax or chargeisequal to the marginal cost of abatement. The
second argument is of course politically valid, but might be better dealt with through information and
education. It should aso be noted that economic instruments such as pollution charges or taxesmay bea
source of revenue for the government.

Asregards mining specifically, it could be argued that many of its environmental impacts, for
instance the disturbance of naturd ecosystems, are difficult to measure and that economic insruments are
therefore difficult to use. Whileit is certainly true that mining does not have all the characteristics of the
theoretical polluting industry that respondsto a pollution charge by reducing pollution by the optimal
amount, other economic instruments can be used to provide operators with an incentive to minimize
environmenta damage. Examples of such instruments could be charges proportiond to the areadisturbed,
which might bedesigned to escalate over time. Furthermore, pollution chargesor smilar instrumentscould
be used for those types of environmental damage for which they are suited. It would appear that they could
have an important role to play, particularly in reducing pollution from mineral and metal processing.

Themost common economic ingtrument used to influence environmental management inmining is
financid assurancefor rehabilitation of mine sites® Financid assurance schemes could be termed a"hybrid"
ingrument of environmenta policy, encompassing aspects of both economic ingrumentsand adminigtrative
regul ation. Financia assurancestypically requiremining companiesto guaranteefinancid responsibility for
reclamation of minestes. Thereareanumber of specific financia vehicles and mechanisms grouped within
the broad category of financid assurance, including severa types of bonding, trust funds and insurance
programmes. Standard financial assurancetool sand mechanismsareintended to ensurethat anormal range
of costsassociated with reclamation and closure of mineswill be paid for by the mine owner or operator,
ether directly or through someaternativemechanismwhich guaranteestherr financia responsbility. These
schemes have been extensively used in Canada and the United States as well as in some developing
countries, notably Mdaysia. Severa other devel oping countries have recently introduced smilar schemes
or are about to do 0. For financia assurance mechanismsto be successfully used, there must be afinancid
industry capableof providing theseservices. Thisindustry must aso be monitored and regul ated, something
which may be difficult in many developing countries. Theimportance of adequate regulationisillustrated
by the experience in the United States, where many of the firmswhich provided financia assurances went
bankrupt themsel ves, |eaving governmentsand taxpayerswith thefinancia responsbility (Anderson, 1995,
p. 71). Furthermore, the additional costs of purchasing bonds or insurance, as well as the costs of
engineering to higher environmental standards, may threaten the economic viability of small mines.

A subject whichisoftenreferred toin the context of environmental management, although the
connection between theissuesthat giveriseto the discussion and the environment may betenuous, isthe
relationship between mining operationsand loca communities. Attention hasbeen drawnto thissubject by
events such asreported massacres on Y anamomo I ndiansin Brazil by artisana gold miners® and by the
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rebellion on the isand of Bougainville in the North Solomons Province of Papua New Guinea® The
interestsof local communities, which areoftenisolated and may havelittlepolitical power, have sometimes
beenjeopardized by minerd devel opment projects. Such projectshaveled to environmenta degradation,
disolacements of populations, reduced possibilities of exercising traditiona occupations such as hunting and
fishing, and conflicts between local inhabitants and immigrants drawn to the region by the mineral
development. While some densely populated devel oping countries, such as India, have long experience of
thisproblem and have evolved instrumentsfor dealing with it (Dhar and Sexena, 1992), othersare till
attempting to formulate mechanismsthat ensureloca participation in the processleading up to adecision
whether to approve mineral development projects, and if so, on what conditions.

2. Sustainability in mineral resource use

Theissueof sugtainability intheexploitation of mineral resourcesarisesfrom the argument that the
peopledivetoday should not limit the production and consumption choices of future generations by using
up "too much” of exigting minerd resources. Thisimpliesthat theincome from the exploitation of aminerd
deposit should beinvested in other forms of capitd in such away that the present vaue of future return on
that capital equalsthe present value of the mineral deposit, that is, the natural resource capital should be
replaced by an equal amount of other forms of capital.*

Following the emergence of the concept of sustainable devel opment, there has been adebatein
recent years among economists on how to ensure sustainability in resource use. A large part of this debate
has focused on the fact that national income accounts do not measure the use of natural resources® It is
argued that just as depreciation of man-made capitd isreflected in Net Nationa Product (NNP), so should
the declinein stocks of natura resources betaken into account, since that decline reducestheir availability
inthefuture, and since otherwise society'stotal capita stock would be exaggerated. It isfurther argued that
the resulting adjustment could lead to adramatic downwards revision of NNP¥ - anillustration of the fact
that economic growth as conventionally measured has been achieved at the cost of depleting the natural
resource base and reducing future growth, and that, consequently, measures need to be taken to ensure
the sustainability of economic growth, with thisgeneraly implying changesin production and consumption
patterns.

Whileit isnot the intention hereto discussin detail how depletion of mineral resources should be
measured and how they should best be reflected in national accounts, some observations arising from
recent work on the subject may nevertheless be ussful in providing a perspective on theissuesand on their
implications for policy formulation in the area of mineral resources.

It should first be noted that while commercia natural resources are measured directly in national
accounts, in the sense that the value-added associated with their exploitation is measured in national
income, the economic va ue of these resources as assets gppears only implicitly. Resource rents show up
asaportion of operating surplusfor the resource sectors, but are not explicitly measured. Consequently,
the value of economic depreciation of adeposit asaresult of exploitation is not measured either, which
means that resource depletion does not enter into the calculation of net product.
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The United Nationshasdrawn up guiddinesfor the establishment of "satdllite’" accountsfor natural
resources and the environment. These accounts are parallel and linked to the standard accounts (United
Nations, 1993). One of these accountsisthe balance sheet for subsoil assets. Anexample of thisappears
intable 7. Thetable showsthe vaue of subsoil assetsfor Pgpua New Guineain 1988, including depletion,
resource discoveries ("other volume changes') and revaluation due to price changes. Underlying this
balance sheet is a set of accountsin physical terms detailing the stocks and flows of individual mineral

While the principle of natural resource
accountsiseasy to understand, the methodsused to Table 7. Papua New Guinea: Balance
establish them are less self-evident. The physical sheet for subsoil assets, 1988 (million
volume of stocksis measured by proven reserves, a kina)
measure which is sensitive to price changes. It is
agreed that reserves should be valued at the | Assets Value
resource rent per unit, Sncetherentiswhat remains
of thevalue of production after accounting for the

returns to labour and "normal” returns to capital. Opening stocks 3683.7
However, two approaches to value resource Depletion -106.3
depletion have been proposed. Thefirst arguesthat Other volume changes 175.6

"from the annual earnings from sale, an income Revauation -2 168.6
portion hasto beidentified capable of being spent

on consumption, the remainder, a capital element, Closing stocks 1584.4

should be set aside year after year to beinvested in
order to create a perpetual stream of income that
would sustainthe sameleve of "true" income, both Source: Bartelmus et al., 1993.
during the life of the resource as well as after the
resource has been exhausted” (El Serafy, 1989, p.
13). Theincome portion, or user cost, isthe value of the depletion of the resource. The other approach,
the net price method, amounts to using the full value of current resource rents as the value of depletion
(Repetto et ., 1989). The two approaches can yield Sgnificantly different results, arisng mainly from the
differencein therelative weight accorded to current depletion and new discoveriesinrelation to thetota
stock of resources.®

While data problemslimit the usefulness of natural resource accounts as quantitative indicators of
welfare or economic growth, thetechniques described may, however, be useful as pedagogical toolsthat
may help focus political attention on the need to replace naturad resource assets with other types of capitd
in order to achieve economically sustainable devel opment.

3. Acquisition and dissemination of mineral resource information.
Asadready mentioned, theavailability of basic geological information can beof crucia importance

to thedevel opment of the mineral sector. Thetask of compiling thisinformationisusualy identified asa
government responsibility, to be carried out through an agency such as a geological survey.
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The main function of the geologica survey isusually considered to be the preparation of public
geologica maps.® The basisfor the mapsisusualy topographica maps, normally supplemented by aerid
photography and satelliteimages. Whilethelatter typesof data provide useful up-to-dateinformation on
topography, the information on vegetation contained in them can aso sometimesindicate the existence of
mineralized zones. Thetopographical dataare often complemented with datafrom airborne geophysical
surveys, which may directly or indirectly indicate mineralizations, but al so provide dataon fault lines,
geohydrology etc., which areuseful ascluesfor exploration. Following the collection and compil ation of
cartographical and airborne data, a ground reconnaissance is carried out. In addition to data actually
collected a the time of mapping, other information such as previous reportsof exploration campaignsand
geological descriptions prepared as documentation for mining rights applications is usually drawn upol

Geologicd mapsare useful asabadsfor exploration, particularly a theinitia sagewhen promising
areasfor detalled exploration areidentified, sncethey normally include not only the map itsalf but also an
accompanying description and interpretation of the geology, often supplemented with data from geophysica
or geochemical surveys. Geological maps and other geological information are used for severa other
purposes in addition to exploration, including general land use planning and design of infrastructure.

Geological surveysinsome countriesa so engagein exploration. In most cases, the purpose of such
exploration is not to identify and evaluate commercial ore deposits, but to provide explorers with a
preliminary indication of Stesthat should be subject to moredetailed investigation. Particularly in countries
which for various reasons have found it difficult to atract investment in exploration and mining, descriptions
of potential deposits can be a useful method of attracting such investment.

Geological surveys often also provide laboratory and other geoscientific services to mining
enterprises, especidly to smdl-scademiners. Sincedternative suppliersof thesekindsof servicesarescarce
in many developing countries, the geological survey can have an important role to play.

The cost of acquiring mineral resourceinformation isrelatively easy to quantify, whereasthe
benefits are often difficult to define and may be highly uncertain or take along timeto materidize. For this
reason, geological surveysin developing countries are usually underfunded and suffer from alack of
equipment and personnel . The shortage of funds may have serious consequences for the availability of
geologica information, not only becauise geological maps are unavailable or obsolete, but also because
opportunitiesto acquire information arelost. The quality of geological survey activitiesis often directly
related to how well obligations on the part of exploring and mining companiesto provide detailed reports
areenforced. Most countries require companies to provide detailed reports on their activities, including
detail ed geologica documentation. Such information can be extremely useful to future explorersand, as
aready mentioned, congtitutes one of theinputsto geological mapping. However, reporting obligationsare
often not enforced, and even when enforced, reports may in practice beinaccessible owing to lack of funds
for classification, systemization and even physical storage.



Notes

1. Although concern over the security of supply of mineral raw materials has diminished in developed countries, several
countries still maintain programmes and policies aimed at furthering this objective. Several European governments,
including those of France, Germany, Italy, Spain and the United Kingdom, support in various ways exploration by
national companies in other countries. The governments of Germany and Japan provide direct or indirect financial
support to companies investing in mining operations in other countries (Organisation for Economic Co-operation and
Development, 1994, p. 21). "Strategic” or other non-commercial stockpiling of minerals has decreased in importance, and
stockpiles are now only held by the governments of Japan and the United States, with Sweden and the United Kingdom
having disposed of their stockpiles. (Organisation for Economic Co-operation and Development, 1994, pp. 21-22;
UNCTAD, 1986; 1988, annex).

2. Among countries with any significant mining, the regime of non-separation of rights or "common law" regime, under
which underground rights are held by the surface landowner, prevails in Ireland, the United Kingdom and the United
States (although gold and silver are excluded in the former two countries). In developing countries where it was used
it has generally been abandoned in favour of the "regalian” principle, that is the separation of underground and surface
rights. It should be noted, however, that the rights to deposits of some non-metallic minerals, particularly basic
construction materials such as stone, sand and gravel, belong to the landowner in many countries.

3. According to alist compiled in February 1994 by the Centre for Petroleum and Mineral Law and Policy, University of
Dundee, United Kingdom, quoted in UNCTAD, 1994b, p. 300.

4, According to arecent survey of 42 large international mining companies, their annual exploration expenditure in current
USdollarsincreased from 448.4 millionin 1985 to 899.8 millionin 1990, and fell dlightly to 757.2 million US$in 1992 (Raw
Materias Group, 1994). Among 32 major mining companies surveyed in 1989, al but one included gold among their
exploration targets (Johnson, 1990, p. 180).

5. See Oman, 1989, pp. 33-74, for areview of therole of the new forms of investment in the mining and metals industries.
6. Gold loans, i.e., loans denominated in gold, are often used to reduce the price risk when establishing gold mines.

7. Onthedifficulties of achieving an efficient centralized screening process for foreign investment, it is noted, however,
by one author that "only certain types of administrations were able to overcome the pressures that emanated from the
bargaining activities of subunits of government and the resistance of screening units to changes in their mode of
operation. A necessary, if not a sufficient, condition of fundamental change in screening functions was that central
administrations had to be particularly determined to attract foreign investment, and they had to be strong enough to
offset the countervailing pressures they were likely to encounter” (Wint, 1992, pp. 1524-1525).

8. Thistype of tax is payable only when the realized net present value of a project becomes positive, while other taxes
may be triggered before resource rent is being realized (Emerson, 1982).

9. For arelatively detailed overview of mining taxation systemsin several countries, see Coopers & Lybrand, 1991.

10. The Canadian Exploration Incentive Program (CEIP), which was discontinued in 1990, reimbursed 30 per cent of
exploration costs to companies. The Ontario Mineral Incentive Program (OMIP) still provides grants of 30 per cent of
exploration expenses up to a maximum of C$ 150,000 (Brewer and Vance, 1991; Organisation for Economic Co-operation
and Development, 1994, p. 58).

11. Through the system of flow-through shares, which was discontinued in 1990, Canadian share holders in companies
that carried out exploration but had no offsetting income against which to deduct exploration expenses, could deduct
the exploration expenses themselves. They could also benefit from the Canadian Exploration Incentive Program (see note
9) (Brewer and Vance, 1991).

12. See Brown and Faber, 1977, p. 60, for an exhaustive list of different types of royalties and quasi royalties.
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13. Nationalizations of mining enterprises in some devel oping countries took place considerably earlier than the wave
of nationalizations in the 1970s. For instance, tin mining was nationalized in 1952 in Bolivia (where, however, it was
mainly domestically owned) and in 1950 and 1958 in Indonesia (Radetzki, 1985, p. 70). In India, new investment in coal
and lignite production was identified as an exclusive responsibility of the State in 1948, and most important metals were
included in the same category in 1956 (Ghose, 1989). The Brazilian iron ore company CVRD, which is 51 per cent state-
owned, was established in 1942 as a result of agreements between the governments of Brazil, the United Kingdom and
the United States. In exchange for permission to set up military bases and for the supply of raw materials, the latter two
governments extended financial and technical assistance and gave the Brazilian Government the properties of two iron
ore mining companies (Soares da Rocha, 1989).

14. The datain the table, which are from a report based on a study prepared for UNCTAD by the Raw Materials Group
of Sweden, refer to control rather than ownership. For a detailed description of the method used to measure control, see
UNCTAD, 1994c, pp. 51-59. An analysis on the basis of ownership, with production shares allocated to enterpriseson
the basis of their equity holdings, shows very similar results, except that in some cases the figures for state ownership
are higher than those for state control (Ericsson and Tegen, 1989).

15. See Chang and Singh, 1993, for acritical review of the literature on this subject.

16. See Radetzki, 1985, for one of the few attempts to systematically assess the validity of at least some of the
characteristics often attributed to state-owned mining enterprises, in particular their aleged tendency to be less
responsive to market changes.

17. In countries where a state-owned mining enterprise is of critical economic importance and where non-economic
objectives become predominant, this may lead to concentration on a clientelist redistribution of rent in the form of both
income and social services. Improving the efficiency of such a company may not be possible without the political and
economic transformation of the country (see UNCTAD, 1994d).

18. See Harvey and Jenkins, 1994, for a discussion of the combined effects of high and variable inflation and nominal
interest rates on borrowers in African countries.

19. In contrast, the existence of specialized stock exchanges for "junior" mining companiesin Canada has probably been
amajor factor in the positive development of thisindustry segment in that country.

20. A forthcoming UNCTAD publication will address the issue of diversification in mineral-dependent countries.

21. The most elaborate definition of a small-scale mine, resulting from the 1987 United Nations Seminar on Small Scale
Mining in Developing Countries, reads as follows: "One that produces less than 50,000 tonnes per year or 200 tonnes
per day, has a capital investment of lessthan US$ 1 million, annual revenue of below US$ 1.5 million, employs under 40
persons and has alife of below 5 years" (United Nations, 1987).

22. Itisinteresting to note the very small relative size of the areas affected by mining. For instance, over the period 1930-
1980, only 0.25 per cent of the total land area of the United States was used for surface mining, disposal of wastes from
surface and underground mines, and disposal of wastes from mineral beneficiation and further processing. Coal mining
accounted for about half of thisland, with mining of non-metallic minerals accounting for about two-fifths and of metallic
minerals about one-tenth. Some 47 per cent of the land affected by mining and waste disposal had been reclaimed by
the end of that period (Johnson and Paone, 1982).

23. Balkau, 1993, provides an introduction to environmental auditing in the mining industry.

24. While the costs of environmental control measures required by legislation may vary considerably among countries,
there is no evidence that mining companies are attracted to countries with less ambitious environmental

regulations (see table 2 in chapter I1). For a genera review of studies on the impact on trade of differences in
environmental costs, see Dean, 1991. A recent analysis by the UNCTAD secretariat (UNCTAD, 1994e, paras 75-79) of
industries with relatively high pollution abatement costs (operating costs 2 per cent or more of value of shipments,
including iron and steel production and basic metals industries but not mining, however) shows that the share of intra-
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OECD trade in these sectors decreased slightly from 1980/82 to 1990/92 and that the share of OECD imports in these
sectors from developing countries (except for European Union imports) and countries in transition increased. In some
of the sectors, however, the share of intra-OECD trade increased. While the trends are consistent with the industrial
relocation hypothesis, this could equally well reflect a normal pattern of industrialization whereby the industries
concerned grow at a higher rate initially. Nevertheless, there is evidence that in some cases, environmenta regulations
may lead to the relocation of mining and metallurgical industries. Thus, the closure of 29 secondary lead smeltersin the
United States in the latter half of the 1980s is attributed to more stringent regulation of air pollution (Mining Journal,
1991).

25. Warhurst, 1992, cites several examples of reduced operating costs and/or increased recovery of useful products
resulting from improved environmental control measures, and makes the observation that the more dynamic firms
innovate by building into the new generation of technology lower costs of both production and pollution control. In
general, the costs of environmental control measures of course vary significantly from project to project. For most
projects, however, the costs are likely to be relatively low. A recent survey by the Metals Economics Group of 105 gold
projects of 54 companies found that environmental costs accounted for 14.1 per cent of capital costs. The share fell to
9.6 per cent if one particularly high-cost project was excluded. Environmental operating costs, including pollution
control, monitoring, permit maintenance and reclamation concurrent with mining, accounted for on average 2.7 per cent
of total operating costs, with reclamation accounting for a fifth. Reclamation after mining corresponded to on average
4.2 per cent of total life-of-mine capital costs (quoted in Mining Journal, 19944).

26. Another reason why general standards may be inappropriate is that the undisturbed groundwater close to ore
deposits that have not been mined can be naturally acidic and contain concentrations of metals that are far above general
standards (Runnels et a., 1992). In Chile, standards were established using the standards set by the United States
Environmental Protection Agency. However, some of theriversin northern Chile have a base level of metallic elements
that is higher than the standard, thus making the standard unenforceable (Lagos, 1994, pp. 91-92). High concentrations
of metalsin groundwater close to an ore deposit are identified through geochemical surveys and used as one of thetools
for exploration.

27. See note 26.

28. The optimum amount of pollution reduction is achieved when the marginal cost of reducing pollution is equal to the
marginal socia cost of pollution.

29. For adescription and discussion of these instruments, see UNCTAD, 1991, paras 82-92, and de Castro, 1994, pp. 25-
36. For asummary overview of instruments used in OECD countries, see Barde and Owens, 1996.

30. Principle 16 of the Rio Declaration adopted by the United Nations Conference on Environment and Development in
Rio de Janeiro on 14 June 1992 states: "Nationa authorities should endeavour to promote the internalization of
environmental costs and the use of economic instruments, taking into account the approach that the polluter should,
in principle, bear the cost of pollution, with due regard to the public interest and without distorting international trade
and investment" (United Nations, 1992).

31. SeeLloyd, 1992, for adiscussion of these aspects in the context of taxation in France.

32. See Anderson, 1995, and Intarapravich and Clark, 1994, for discussions of financial assurance schemes for
rehabilitation of mine sites.

33. See May, 1991, pp. 24-30, for areview of the recent history and origins of conflicts between Indians and garimpeiros
in the Brazilian Amazon.

34. 1n 1988, an armed rebellion against the central government broke out in Bougainville. The dispute arose out of the
adverse effects resulting from the operations of Bougainville Copper Pty. Ltd., which was mining alarge copper deposit
on the island. The grievances of the local population included destruction of the environment resulting in damage to
fisheries and agriculture, displacement of the population and insufficient compensation. In 1990, the

mine was closed down, and there is at present no prospect of its reopening. For a discussion of the complex roots of the
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conflict, see Thompson, 1991.

35. This assumes full substitutability between natural resource capital and man-made capital, which may not be strictly
correct, but which is a reasonable approximation for realistic time periods (although strict environmentalists may not

agree).

36. For adiscussion of thisissue asit relates to mineral resources, see Hamilton, 1994; Hartwick, 1990; Mikesell, 1994;
and Solow, 1993.

37. A calculation of "Net Domestic Product” (NDP) for Indonesia, derived by subtracting estimates of net natural
resource depletion for three sectors (petroleum, timber and soils) from Gross Domestic Product (GDP) resulted in an
average annua NDP growth rate of 4.0 per cent from 1971 to 1984, as compared with a GDP growth rate of 7.1 per cent
for the same period (Repetto et al., 1989, p. 6).

38. A study of sustainableincome from seven non-fuel minerals and petroleum in Brazil over the period from 1970 to 1988
yielded results ranging from -16,000 per cent in 1974 to +9,000 per cent in 1972 of conventionally calculated income for
the net price method and 86.7 per cent (1974) to 97.9 per cent (1980 and 1988) for the user cost method (at a discount rate
of 15 per cent). The difference was due both to differing impacts of resource discoveries and to the existence of very
large reserves of some minerals (Frickmann Y oung and Serba da Motta, 1994).

39. See Otto, 1995, for a detailed overview of the activities of geological surveys, based on a survey of such
organizations in 45 countries.

40. Otto, 1995, reports that in recent years, funding constraints have obliged geological surveys in many countries to
cease carrying out major functions and that there are also examples of privatization of parts of geological survey
activities.
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