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Among the many goods, resources and assets inatueah environment, the
Arroyo administration has identified metallic miaty as a strategic commodity for its
economic growth plan. It argues that because nwtaiineral resources within the
national patrimony remain untapped, they must limeted, exploited and exported, like
the country’s overseas workers to bring maximummeauc benefit. Mineral commodity
production has thus become a priority economicvigtin the government’'s medium-
term development plan. If in the 1960s and 1970schwmwagered partly on a natural
resource-based development strategy with timbethasstrategic commodity, Arroyo
repeats the same strategy with metallic minerals.

The Arroyo government asserts that mineral resodeeslopment will bring
“maximum and sustainable economic, social and enuiental benefits.” Its expectation
is that of “(a) minerals industry that is not onprosperous but also socially,
economically, and environmentally sustainable vbitbad community base and political
support while positively and progressively assgstim the government's poverty
alleviation program and contributing to the gen@@dnomic well-being of the nation.”
Thus, in pursuit of this objective, the governméias proclaimed the availability of
public lands with rich mineral reserves, and offeneore incentive policies to local and
foreign mining investors.

|. Research questions and basic economic concepts

This paper discusses the constraints and detertsindimvestment flows into the
metallic mineral sector, the price cycles that ehtarize metallic mineral markets, the
components of negative externalities mitigated byegnment programs and investors’
expenditures, the implications of mineral productifor growth and sustainable
development, and proposed policy actions at themeaitand local level. The following
research questions are raised.

What is the effect of incentive policies, globalndend and price cycles of
metallic minerals, and investors’ assessment oasiment flows to the Philippines? In
particular, the effect of price cycles, productiand policies on revenue shares and
incomes, specifically rent? Also, what are the mggaexternalities of mineral
production, i.e. its resource and environmentalaotp and the adverse economic and
social consequences, as well as the distributiohege costs? To what extent are these
potential externalities addressed by governmenicips| programs or mitigated and
internalized by mining companies? What are the icagibns of both the use of rents and
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the unmitigated negative mining impacts and uncorsged costs for sustainable
development? A discussion of these questions imtlgliprovides an assessment of
government’s role as investment promoter and pivavestors’ partner vis-a-vis the
community, environment, and future generation.

At least five basic economic concepts are necessatiarifying and discussing
the above research questions. As building blocksarofeconomics of mining, these
concepts consist of the following: economic rerd|ue of the marginal product, net
present value and sustainability, externalities] private and social opportunity costs.
While economic rent, value of the marginal prodact net present value are different
related notions of economic benefit, these are ¢oetvaluated by the reality of
externalities, private and social opportunity cosis appreciation of these concepts will
provide enlightened policy action at both the |lcamadl national level.

1.1 Economic rents

Economic rent is the net income (surplus) or recever and above the costs. At
a particular production periot rent is operationally defined dsp — ¢ ) H(t) for a
biologically renewable product, like timber, 6pm —cn ) Q/ (1 + 1) for a non-
renewable product, like metallic minerals whprandpn, is the respective price of timber
and mineral, and, andcy, their respective unit cost of productidtit) is the sustainable
harvest whileQ; is the periodic volume of minerals taken from aegiveserve stock.
Economic rent is the more appropriate term for eaun benefits in the natural resource
sector, rather than total sales revenues, laborloyyment or wage incomes. Sales
revenue is a gross income value while wage recgipterely a compensation for labor
services.

In timber or metallic mineral extraction, economants are realized through the
market and the property rights over a natural/ kadmour resource. While the market
through its price and cost signals confers a moyetue on the natural resource output,
the rents from logging or mining respectively arafe from the natural yield of a
renewable resource or the naturally (geologicalygn stock of non-renewable deposits.
Without the natural yield of biological resourcesmature’s geological mineral stock,
there would be no economic rent payments to natasalurce property holders.

It is from this rent that both private investor agolvernment draw their income
share. Specifically, a government administratio@seipt of resource-based taxes and
royalties comes from this surplus. The respecthares of government or the investor in
the economic rent is defined by national laws, ge$, and incentive measures of a
mineral-producing country, together with the pasitiof global investors and other
competing nation-suppliers vis-a-vis the governm@&uth the legal policy framework
and the investors’ relation to government also rigitge the respective use of investor’s
and government’s share of rents. The amount of mpovent’'s share, however, that
would go to current budgetary allocation for enmim@ental protection or public
community welfare is dependent on programs it waldnciate. Whether government’s
collection and use of tax revenues from the natwesburce assets is carried out



justifiably in behalf of the nation’s equity holderboth present and future citizens is
subject to empirical verification.

In order to maximize private economic benefits emts, a competitive supplier
may implement efficiency improvement measures odeuiake rent-seeking industry
association lobbying activities for subsidies aaxl ¢redits. With prices set by the global
market, a competitive supplier can only maximizetseby increasing extraction rates.
Given the rising rent prospects in a price upswihgse, there are strong incentives for a
short-term miner to maximize extraction rates, éase work duration and shifts, and
forgo future incomes. By forgoing a greater projportof future rents at present or
succeeding periods, depending on its time prefereacmining company gives up the
opportunity to equalize discounted periodic renteoss the long term. However, in a
downswing period or recession, there is pressur@ omning company to slow down
production, if not close down operations as remslide or losses incurred. The higher
economic rents significantly generated during upg®wi may contribute to economic
growth depending on their productive or investmasg. No growth is thus generated if
all these rents are simply remitted or merely Udsedinproductive spending.

1.2 Value of the marginal product of forestlands, at present value, and
sustainability

While rent is the economic benefit from the productof a natural resource-
based commodity, the economic benefit in the useaoparticular resource to a
commodity producer is called the value of the maagproduct (VMP) of the resource.
Whether it is land, water, or an environmental ®erva resource generates a VMP, i.e.
the additional revenue earned by a commodity predfrom employing an additional
unit of the resource. If the VMP of the resourcegisater than its price or unit cost
payment to the provider, then this net receipt oates to rent income of the producer.

Different commodities may be produced with a pattc natural resource. With
alternative resource uses generating their owrese VMP, each alternative resource
use entails an opportunity cost or foregone benéfgvenues). If the VMP of land in the
production of one commaodity (C1) is greater tham WP of land in the production of
another commodity (C2), then relatively more lamubd be employed in the production
of C1. Similarly, the production of different comditles with the use of the same
resource may also be evaluated through the sodcadlepresent value (NPV) rule, with
the resource being allocated to the productiovidigtyielding the higher NPV.

The NPV of a particular natural resource-based codity is the sum of the
present and future discounted economic rents oviita number of production cycles.
The stream of current and discounted future econaerts from timberland or mineral
land, for instance, underlies their respective @allhe value of a given mineral stock is
thus defined over the life-of-the mine.

The value of a mineral land or timberland, howevemot sustainable. Because
the fixed stock of metallic minerals cannot be ogjuced through labor-capital



investments, a unit of ore extracted today meass ie available tomorrow for future

extraction. Even for a reproducible resource, tikeber, the value of timberland is not
sustainable. Even if harvesting proceeds at a ipasti@ rate and is accompanied by
replanting investments, it cannot be sustained dwee in an economy where the
opportunity costs of timber and the land exceedvidlee of the timber yield. In other

words, because a mineral or timberland is appragettreated as a potentially liquid
stock or a de facto financial asset that can bepeoetd with alternative interest-bearing
assets, its value is relative, contingent on mackatlitions or is not sustainable.

The conventional practice among business decisiakers, as well as some
economists is to compare asset yields and valties.improper, however, to compare
forest timberlands or mineralized forestlands wissafinancial assets for at least two
reasons. One, the comparison fails to reflect élsethat the creation and sale of financial
instruments does not entail a negative externafityhe physical natural environment and
community, while the extraction of timber or metalimineral involves potentially
adverse resource and environmental impacts, asasedbcial and economic risks. Two,
there are other resources in the so-called timberiweral forestlands, consisting of non-
marketed, non-marketable or unvalued products @&ndces that provide a stream of
present and future benefits that significantly ¢ibuie the land’s alternative asset value.
In particular, the benefits it provides are in foem of use values and economic and
environmental services, such as the subsistenak dod materials of local/ indigenous
people, non-timber and agro-forestry products, rautwents from forest species,
ecotourism, carbon sequestration, watershed sesrviate., as well as nonuse values.
While commercial mining and other extractive adis threaten and cause the loss of
these values, there are less intrusive agro-fgremtd other economic activities that
complement or build on these values.

Resource sustainability requires a number of d¢mwd. With regards to the
sustainability of a biological, renewable resoutbe, following conditions are necessary:
1) harvesting at the natural yield level; 2) invesit in resource regeneration; and 3) the
protection and maintenance of the habitat or enwrent. With regards to a non-
reproducible/ exhaustible resource, like metallianemals, on the other hand,
sustainability requires the generation of subditumion-depletive resources for the
exhaustible one by requiring the investment of geint reproducible capital and the
development of renewable (natural and human) ressyHartwick, 1977).

Moreover, natural resource-based production, wheilign use of renewable or
exhaustible resources must not compromise the géshaonmental service provided by
natural ecosystems. Thus, in the extractive proeesb re-investment of rents, it is
imperative to ensure that there are minimum lewgélstocks of different types of capital
that are essential for economic and environmenistagability (Ehrlick, 1981; Perrings,
1991).

1.3 Negative externalities, and private opportunitycost and social costs



Negative externalities are the adverse effectostscof production/ consumption
that are not borne (or internalized) by the difgcducers and consumers but are passed
on to the environment and people who are not iralin the particular production or
consumption activity. These adverse effects ireltiee costs of a depleted resource, the
damage or loss of environmental services and Hahaaitats, the effects of waste or
pollutants on land, air, water, people’s health amdl being, and the decline or loss of
productivity and income. These potential exterr@dts are partially or fully mitigated
and compensated. If not, the external costs amebloy the environment and community
who in effect subsidize the externality producer.

The notion of opportunity cost (as the foregonedé¢ or revenue from an
alternative production or resource use) is coneaally viewed from the perspective of
an individual (private or public) economic agenhether as producer or resource user. It
may ordinarily be applied to private or public resmes, but not to environmental or
public goods because the latter is assumed todme Without price and not subject to
alternative use.

Opportunity cost, however, may also be defined ftbmperspective of a group,
community or larger society, especially with regatd the use of public resources. To
these public resources, including those that arately-held, such as public forestlands
under existing tenure instruments, the notion mayapplied in terms of the foregone
stream of benefits or lost opportunities to altéueausers, local community, present
generation or future beneficiaries. Similarly, th@ion can be applied to environmental
or public goods which when subjected to particalsrnative uses, lose their value, and
cease to provide benefits to the community or laggeiety. Instead, they become the
tragedy of our denuded forests, polluted watersyraihe global commons.

If economic activity with the use of public resoescresults in community
displacement, exclusion to resource access, lofisathood or income source, natural
resource depletion, degraded or damaged enviromesgources, sickness, or future
income losses affecting a large group of peoplen tine foregone economic benefits of
the affected, deprived or excluded sectors froreelmiblic resources comprise the social
opportunity cost.

If unsustainable activities in the use of publisagrces results in the degradation
or loss of environmental benefits and more suskdénalternative livelihoods are
foregone, then the social opportunity costs aratgi@iven the high social opportunity
costs, there is necessarily a demand for altematesource-environment uses and
alternative property rights arrangements that restbe environmental benefits and
provide greater economic and social benefits.

Il. Determinants of investments
Figure 1 shows the paid-up investment flows torthieing and quarrying sector

from 1979 to 2006. The declining and low investmiavels in much of the 1980s
reflected both the slump in world demand in thes9&nd early 1990s, which must have



accounted for the decline in the number of miniognpanies or their short life spfan
Thus, the industry’s high contribution of about péycent to GNP in the 1970s could not
be replicated in the coming decades. Except fod,gile decline of mineral industry
continued unabated.

There were short periods, however, when investmanteased in spurts, such as
in 1989, 1992-1993, 1996 and 1999 and 2005. Thesements may partly be related to
particular policies, the incentive provisions oéth987 Omnibus Investment Code, the
1995 Mining Act, Executive Order 270 of January £08nd the December 1, 2004
Supreme Court decision on the constitutionalityop&ign investment participation in the
mining industry, and the development of a Mineratidn Plan (MAP). These policies
either increased or reinforced existing privileges incentives

Figure 1. PAID-UP INVESTMENTS IN THE MINING AND QU ARRYING
SECTOR WITH TOTAL FOREIGN AND LOCAL EQUITY, 1979-
2006
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2 While there were 371 mining companies in 1980-89, the nuabained to about 202 in 1990-99, and
further down to only 43 in 2000-3. The initial declimeriumber involved about 45% of the companies,
which only had a life span of about 10 years. The latter ¢ghénieolved the exit of almost 80% of the

remaining companies.

3 The mining industry had historically received incentiveshim form of free use of the water and timber
resources within the area, easement rights, zero export tax@sesnidm duties, price support subsidies,
stabilization funds, tax amnesty for distressed industgegernment infrastructural support and military
protection, apart from the lifting of mining restrict®im some forest reserve areas.



Apart from these incentive policies, investors’ esssnent of the country policy
and mineral potential, together with the effect métallic mineral prices have also
influenced the flow of investments into the country

2.1 Incentive policies

The Omnibus Investment Code of 1987 provides a murabincentives: income
tax holiday for 4 years for non-pioneer and 6 ydargpioneer projects; tax and duty free
importation of capital equipment and pollution cohtdevices; carry over of net
operating loss incurred in the first 10 years akeduction from taxable income for the
next 5 years; income tax - accelerated deprecidabmost twice as fast as normal rate of
depreciation); and deduction of accumulated explmmaand development expenditures
not exceeding 25% of the net income from taxabt@nmnme. By reducing the cost of
production and tax payments, these incentives aserethe investor's share of the
economic rent.

The Philippine Mining Act of 1995 (RA 7942) in paxlar sought to revitalize
the industry and attract foreign investors by pdowy new production agreements, such
as the mineral production sharing agreement (MP8@éJproduction agreement or joint
venture agreement with government, exploration gef(&P) or the Financial and
Technical Agreement (FTAA).

These new agreements provide tenure and foreigityguprticipation. While the
first three allows only for 40 percent foreign owstdp, the FTAA enables 100%
foreign-owned corporations to explore, develop, l@kpand use country’s mineral
resources. The Supreme Court decision on the tatistiality of this agreement made it
legal for foreign investors to engage in minergbleitation. It argued that capital is a
constraint, and is needed to provide financial daadhnical assistance. With this
justification, FTAA contractors receive secure istveent-tenure rights and investment
guarantees, such as full remittance of profitseifpr loan payments (interest and
principal), and other foreign obligations arisingrh the FTAA and other contracts,
repatriation of investment, freedom from expropoiator requisition of investment, and
confidentiality.

Another attractive incentive to foreign investosstihe exploration right over a
large area. With the provision of as much as 8108€&ares for exploration within a
period of 8 years, there is an implicit incentivéhe probability of finding a deposit is
greater with a large area. The Mines and GeoscseBas=au does not seem to accept this
assessment with its assumption of a low probakilitinding a deposit fixed at 0.002.

Apart from this implicit incentive, the FTAA contitors are allowed to recover
their pre-operating expenses, eliminate taxes fonast the first 5 years of operation.
Based on the MGB’s determination and upon negotiatiith the FTAA Negotiating
Panel, a longer period is granted to projects reguilarge investments with high
production rates and extensive mine life. With thisentive, a contractor does not have
to specifically pay corporate income tax, custontieduand fees on imported capital



equipment, value added tax on imported goods &isesy withholding tax on interest
payments on foreign loans and dividends to forestptkholders, other national taxes,
except excise tax on minerals up to the end ofrdwe®very period. Also, the FTAA

allows foreign investors to directly export all tfeir mineral output, and obtain lower
excise duties.

Government’s provision of security of investmerttractive exploration rights,
tax holidays and other incentives in crucial pesiofl mining operations demonstrates its
strong support and participation with the investorthe exploration and production
phases. With the provision of tax holidays, the egament in particular gives up a
portion of the economic rent payable in taxes. Byeasing the investor’'s share of rent,
it in effect bears some of the risks and becomaartmer in the arrangement.

Apart from these incentives and rent sharing graiits government has also
addressed the concerns of investors, specifichidy impediments and constraints to
investment, and has developed a Mineral Action RMAP), in partnership with the
Chamber of Mines. The objectives of the MAP are:ptomote a clear, stable or
predictable policy environment; provide support hedsms in exploration, research,
and labor quality development; form a productiviatien with the small-scale mining
(SSM) sector; and provide a better public imageths industry. Thus, apart from
addressing issues with respect to environmentalegtion, sustainability and social
acceptability, it has also taken measures to remvavieus identified impediments and
constraints to investments.

In addressing investors’ concerns, the MAP has meecended the following
actions: the streamlining or reduction of the pesteg time of mining applications from
3 years to 7 months; the processing of the enviemtat impact assessment (EIA); the
decentralization and facilitation in number of dagsuired for the granting of NCIP
certification precondition or the free, prior, amdformed consent (FPIC) form;
facilitation of requirement in the non-IP areasg automatic approval of applications if
they exceed the reduced processing timeframe. AleoMAP has established a one-
stop-shop for area clearance, provided securityteoluire of mining tenements and
investments, and has ensured due process in thellzion, termination, and suspension
of mining tenements and activities, as well adeguainsultations with the mining
industry and other stakeholders in the establishroeprotected areas. Moreover, it has
encouraged local government units (LGUS) to incoaomining in their Comprehensive
Land Use Plans.

At the core of all the incentives government hasvigled to local and foreign
investors is its proclamation through the Mines &wb-science Bureau (MGB) of the
availability of mineral-rich lands within the publidomain. Specifically, about 9.45
million hectares of geologically prospective aréais metallic minerals are said to be
available and remain untapped. Also, the Bureaudlaased updated information on the
estimated reserves of different metallic mineralthe 14 regions of the country.



Table 1 presents the approved area under diffengmhg tenements by regions
as of 2007. A total of 448,403 hectares under whffe tenements has already been
approved while some 42,091.5 hectares under thensliProduction Sharing Agreement
(MPSA) are not yet registered. The new tenemerstsaaee additions to the mineral lands
under existing permits (patented mining claimsséeaontracts, and the tenements on
mineral reservations) that cover an area of 557 Jdé&ares (Table 2). Together, the
existing permits and new tenements occupy 1.00komihectares.

The MGB proclaims that in the near future therel wé an additional 660,000
hectares under mining applications (EP, MPSA, FTAR)e total projected area under
mineral permits/ tenements will then be 1,386,06&téres.

2.2 Global economic conditions and mineral price @es

Together with incentive policies, an upswing in atiet mineral prices with
global economic growth raises expected rents aadsimore investment inflows. In the
case of the Philippines mining industry, mineratc@rincreases directly correlate with
investment flows in particular periods. Historigalthe increase in investments in 1979-
81, 1987-89, 1992-93, 1995-96, 1998-99, and 20@4cited with rising prices of gold,
copper and nickel, in 1992-93 for silver and nickel1995-96 and 1999 for copper and
nickel. The direct relationship between mineratesi and investments, however, cannot
be fully validated because of data limitations, Rhilippine data on investments by
mineral product is not available.

Because of fluctuations in global growth, world emal prices have not moved
continuously upward. Price cycles characterize wioeld mineral markets. So during
downswing phases, the increasing rate of priceedsers discourages investment inflows.
Figures 2 A-G present the price cycles of differemberals over a period of 33 years
from 1973 to 2006. The following observations mayntade.

Though metallic minerals are said to be exhaustédlsontinuous secular increase
in prices seems not to hold for now. Short-termleycpersist. Particular metallic
minerals differ partly in the number of short-tecytles, the duration of such cycles, the
price growth rates and the stability of prices. Sehdifferences in cycle pattern suggest
that minerals with a longer span or upswing phéfeecamore predictability and security
in investment returns than minerals with a shodgele span and more erratic price
movements. Minerals with greater price fluctuatiars frequency of negative price
growth rates may be seen as risky investment pgsyjéicnot financially unattractive
within such periods. Such market conditions maysthesult in periodic production
stoppages, if not firm closures.

Since 1973 to 2006/7, gold has had at least 6 Ueayith the &' cycle starting
2003 still to be completed. With a cycle span ragdrom 5 to 9 years, gold is the most



stable in the set. It only had 7 years of negatiiee growth rate’s Like gold, nickel also
has 6 cycles, but with a shorter range span of 8 years or shorter upswing phases.
Compared to gold, nickel is less stable with mararg (13) having negative price growth
rates. Nickel's upward trend since 1980s reflebts wery strong demand for stainless
steel and the disruptions and production delayswof investment proje

Compared to gold and nickel, copper has had markesy7) cycles, with a span
ranging from 5 to 10 years. It was more erratiautitg and had a greater number (14) of
negative price growth rates. Like copper, silves lize same number of cycles (7) but
more unstable. It has a shorter span duration tf 4 years and more years (16) of
negative price growth rates. Having the same nurobeycles as silver, bauxite has a
shorter span duration of 2 to 5 yéarsable 3 provides a summary profile of the price
cycle of the different metallic minerals.

Zinc and lead seem to be the most unstable mindraéy have the most number
of cycles (8), and the span duration is short (2 fears), with erratic price movements,
with respectively 13 and 14 years of negative pgoewth rates. With regards to their
year end projection, the price of zinc, togethethwdopper while rising markedly in
recent years fell sharply in late 2006 and earl@72(as demand weakened and stocks
increased.

The price upswing for gold and nickel since 2002085, copper since 2003 to
2005, and silver, bauxite, lead in 2004 and theedagart of the period, however, did not
induce greater investment flows to the Philippin@aring the past five years, mining
companies have been increasing investments elseywweh exploration companies in
particular increasing their spending worldwide 008&.

The lackluster flows of investment in the countrgynbe due to the slump in US
housing and auto sector, slower global growth,etkgected decline in metal prices, and
investors’ assessments of the country’s policyrireeral potentidl

* Negative growth rates may result in seasonal slowdown, tifshot downs or closure. Because of
negative price rate (-15%) in 1999 and no subsequertiveoprice improvement in the next two years,
Philex Gold had to stop operations in 2002.

® Nickel prices are not projected to ease, because no signifieansupply is expected in the immediate
term. There is also no substitute at the moment.

® The rising role of China may also be seen in the behaf/@uminum prices, which, unlike those of zinc
and copper, rose by much less, despite rapid growth in demancipally because China has been steadily
expanding its exports. Stocks of other products, suciussinum and copper, have increased, suggesting
an easing of their prices going forward.

" There is uncertainty with the speed at which metals pricksl@adline. While global growth is projected
to remain relatively rapid, the supply problems that haveesiged the industry over the past few years
may still persist.
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Figure 2A.  YEARLY GROWTH RATES AND PRICE CYCLES OF GOLD
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Figure 2B. YEARLY GROWTH RATES AND PRICE CYCLES OF NICKEL
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Figure 2C. YEARLY GROWTH RATES AND PRICE CYCLES OF BAUXITE
PRICES, 1973-2006
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Figure 2D. YEARLY GROWTH RATES AND PRICE CYCLES OF SILVER
PRICES, 1973-2006
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Figure 2E.

YEARLY GROWTH RATES AND PRICE CYCLES OF BAUXITE
PRICES, 1973-2006
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Figure 2F. YEARLY GROWTH RATES AND PRICE CYCLES OF ZINC
PRICES, 1973-2006
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Figure 2G. YEARLY GROWTH RATES AND PRICE CYCLES OF LEAD
PRICES, 1973-2006
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Source: MGB-DENR, 2007

2.3 Foreign investors’ assessment of the investmeriimate

Since 1997 the Fraser Institute has undertakennamah survey of company
executives and exploration managers in mining anding consulting companies
operating around the world to determine their aswest of the investment policy
environment and mineral potential of 65 jurisdinoBo The Philippine was included in the
survey beginning year 2000.

The Policy Potential Index is a composite indext timeasures the effects on
exploration of government policies, including urtaerty concerning the administration,
interpretation, and enforcement of existing redoiet; environmental regulations;
regulatory duplication and inconsistencies; taxgtioncertainty concerning native land
claims and protected areas; infrastructure; sooil@wmic agreements; political stability;
labour issues; geological database; and securhg. ilidex serves as a report card to
governments on how attractive their policies aoenfthe point of view of an exploration
manager or investor. On the other hand, the Curkéineral Potential Index shows
whether a jurisdiction’s mineral potential undes iturrent policy environment
encourages or discourages exploration.

The Fraser survey results for 2002-2007 (Table Wows the ranking of the

Philippines along various indicators. While it redkrelatively better in terms of mineral
potential, its policy potential rank has been pdaut of 65 jurisdictions, the Philippines
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ranked §' to the lowest in 2006/7, a slight improvement fridva 2003/4 ranking when it
was ¥ to the lowest.

With regards to the investors’ assessment of pdaticcountry conditions and
policy area for 2006/7, the country specificallynkad low in political stability (at the
bottom 62 position out of 65 jurisdiction), certginconcerning native land claims
(61/65), security (60/65), geological database@5);/certainty on which areas will be
protected as wilderness or parks and regulatoryichijpns & inconsistencies (56/65);
and certainty concerning the administration, erdorent of existing regulations (54/65).
Compared to earlier survey results, the countrgisking in these particular items
deteriorated overtime. For instance, there has geesier uncertainty concerning native
land titles after 2002, as well as the coveragprofected areas, wilderness or park after
2004. Also, the survey reports a perceived dechngolitical stability after 2003, and in
infrastructure after 2004.

Has the low ranking of the Philippines in policgtgntial by potential investor-
respondents influenced the slow inflow or decliidoseign investments in time? And
does the low assessment in policy potential refiegective conditions? The views of the
Chamber of Mines president in the latter part oD&0eem to resonate with the
assessment of mining company executives in theeFr8arvey. He complained that
“changes in policies have led mining companies étiebe and confirm their early
suspicions that investment policies in the Philygsi are not stable and are heightened by
high political risks.® In an earlier interview, the former Supreme CdDhief Justice
inadvertently specified particular provisions iretfPhilippines constitution and laws
which posed as risks to investors in the miningisidy.

Moreover, the uncertainty or risks investors facghwegards to the policy
environment, for instance, on native land claimd #re coverage of protected areas may
also objectively be related to the actual conditbthe so-called mineralized forestlands.
Table 5 gives the distribution of public forestlany tenure and category. The existing
public forestland uses and category, such as édtaldl timberland with tenure (7.2M

8 The Chamber of Mines President Romualdez had complaints oxenlzer of issues: 1) the bills in the
Senate repealing the Mining Act or classifying mining as a (nesoseeking” that is not entitled to
incentives; 2) the resolution of some provinces to baimngidespite the opinion of the Justice Department;
3) the moratorium on new mining tenements outside of th@riity projects; and 4) the failure to
establish the “one-stop-shop” and reduce the processiegafients.

® In an interview with an external fact-finding mission @8, 2006), the SC Justice Artemio V.
Panganiban expressed the stringent conditions governirgratinOne, minerals would always be subject
to the full control and supervision of the state. The stttens the “power to direct overall strategy and to
set aside, reverse or modify plans and actions of theambaitf. The court in fact can nullify specific
provisions of FTAA that are contrary to law or are grpstisadvantageous to nation. Two, while the
President has the prerogative to determine the net miningueséetween the contractor and the state,
there must be no grave abuse of discretion. The Presidesittake appropriate steps to secure the best
terms and conditions. If in the execution of this preliwgathe court has cautioned that: ‘if it should later
be found that the share (of the profit agreed upon is graishdvantageous to the government, the
officials responsible for entering into such contract erbhalf will have to answer to the court for their
malfeasance and the contract provisions voided.’
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ha), the approved mining tenements and the sti#giatered MPSA (0.49M ha), national
parks, GRBS/WA, and established forest reserve6M.ba), already account for a total
of 13.01M ha (82.4%) of the total 15.8M ha publardstlands. So where will the
prospective mineralized areas identified by the M&Bounting to about 8M hectares
come from? Are they within the 2.4M ha under CADRg national parks and forest
reserves, or the other timberland areas? In otbeds, with overlapping and competing
uses or categories of forestlands as a source adri@inty to potential investors, there
will be pressures from the investors and actionshenpart of the Arroyo administration
to provide secure land rights.

lll. Mining revenue shares, rents and externalities

Despite the constraints posed by the country’scgoéinvironment and global
price cycles, investments have flowed into particudreas. Table 1 shows the number
and area of approved tenements. Most are unddiB®A with an average area of 1,547
hectares while the EP and FTAA respectively havgelaaverage sizes (3,273 hectares
and 24,687 hectares).

An accurate assessment of the reserve volume andeamble ore of the mineral
area is necessary to determine the plant capacdyrate of production that yields the
desired rate of return on the contractor’s investimérom the volume of recoverable ore
and the production rate, the life-of-mine periodderived or the depletion time of the
reserve.

Table 6 illustrates the relationship of reservepuerable ore, production rate and
life of the mine. Based on theineral reserve assessment conducted by Enginesrafe
Mendoza in Samar Island, the Table presents thenatsid reserve volume and
recoverable ore (in metric tons) of bauxite, cogpgite, and lateritic nickel in particular
locations in Eastern and Western Samar.

A constant production rate over the mine life pgr@@sumes a given utilization of
the existing plant capacity and a homogeneous imeserve that has a fixed grade-to-
tonnage relationship. If the mining grade (or qyalis lowered in order to increase the
production rate, the cost per unit product increagdso, given the price cycle, the
upswing phase may be characterized with longer yperiods or more labor shifts while
a downswing would have shorter work periods or ghges.

Figures 3A and 3B show the positive correlationmieein mineral production and
prices. Given the positive relationship of prodotio higher prices, higher economic
rents are realized in the upswing. Rents of codes#ine in the downswing. However, in
particular years where prices decrease and pradtudsi unable to adjust directly but
instead continues to increase, less rent is eamnkegses are incurred.
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Figure 3A. MINERAL PRODUCTION AND PRICES: GOLD, 197 9-2005
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Figure 3B. MINERAL PRODUCTION AND PRICES: COPPER, 1979-2005
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Figure 3C. MINERAL PRODUCTION AND PRICES: SILVER, 1 979-2005
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Figure 3D. MINERAL PRODUCTION AND PRICES: NICKEL, 1 979-2005
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Revenue shares of labor-community, environment-reted, non-labor
expenditure, government, and mining company

Given the annual production rate at a given woridemal price and average plant
operating costs, it is possible to estimate theimedmes before tax or the economic
rents. Table Hives the sales revenues, various cost outlays et incomes of 4
types of mineral-producing company, as well aspiogportion of revenue going to labor
and management, environment-related expenditune;lafmr current and capital costs,
tax payments to national and local governments, thiednet income of the mining
company’. Implicitly part of the company’s net income ithpportunity cost of capital
or the foregone income from the incurred non-latiarent and capital costs. Deducting
this gives a more precise measure of rent. Givesetligures, the following observations
may be made.

One, the revenue shares of labor and management, thgeimous people and
community development, and the environment-relategpenditure are small.
Specifically, labor and management’s share of regeranges only from 3.7 to 8.5%,
with the portion going to rank-and-file accountingly for less than half of this cost.
After it has given its free, prior informed cons€RPIC) to the mining company, the
indigenous peoples receive a royalty share amagirttn1% gross revenue net of a
remittance tax. There is concern over how the N@IPmanage the royalty fund, free of
corruption and conflict.

The allocation for community development (0.23%fere to the contractor’s
required contribution of 90% of the 1% of directnmig and milling costs which would
be used to promote livelihood development and welf&ojects in the barangay(s) within
the immediate environ of the mining company. Thalsrontribution for labor and the
community, coupled with the technology-intensivéuna of large-scale mining and the
immediate exportation of minerals with limited lbqgaocessing, suggests the limited
employment-generating capacity of the mining carttnes.

With regards to the environment-related annual edjere, it accounts only for 1
to 2.4 percent of revenue. In the gold-copper c#ise, environment share (1.57%)
consists of the initial expenditures for environtrexlated infrastructures under the
Environmental Work program, which is equivalentitdeast 10% of capital expenditures
over the life-of-mine, plus a 5 million peso cohtriion (0.03%) to the Rehabilitation
Cash Fund. It is not clear to what extent the fogdifor environment-related
infrastructure will help prevent soil erosion, ilags dam collapse, acid drainage, or water
pollution.

Two, current non-labor operating and capital coststitate a significant revenue
share amounting to 17 to 46% of revenue. It is rieely related to the company’s net
income - the smaller the non-labor mining costs, lilgher the share of net income. At a

10 The bauxite, copper, and nickel revenue and cost data are @iremv Mendoza’'s study (Mendoza,
2001) while the copper-gold data was obtained from the MGB.
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given price, the net income after tax is from 269#7.5%. Net income share decreases
with a decrease in price.

At the given copper- gold price ($15.6/ mt), thedk-even price is $7.07/ mt. A
decline from the given price by at least 55% wdhgrate losses for the company. Hence,
during the expected upswing phase in a 5-10 yealecyhere is pressure to increase
extraction rates.

Three, the share of taxes in the bauxite-copper-nickeleshis higher compared
to the copper-gold mine because these mines opgraii a government reservation
provide a national government royalty of 5% of attmarket value. The tax share is,
moreover, slightly understated because certaipagnents, like customs duties and real
property tax and tax on dividends have not beemucted from the current costs or net
income share.

Four, the economic benefits of mining accrue mainly #® ithining company and
the national government. Because government taedpiscare drawn from the economic
rent, a reduction in government’s share gives atgrgortion of the economic rent to the
mining company. Under an FTAA incentive scheme wharcontractor enjoys a cost
recovery period or no obligation to pay customehjttaxes on dividends, and corporate
income taxes, for instance, the contractor’'s nednme share increases from 34% to about
51% while the government’s share of revenue ingblel-copper case decreases from
19.6% to only about 2%. With this incentive, theAAT scheme fares equally, if not
surpassing the benefits provided by the other ageets.

Among the four types of mineral producer, net mecshare after tax accounts for
about 26% to 47% of revenue. This amount includgh the opportunity cost of capital
and the mining company’s share of the rent. Giwsrcapital and current expenditure
outlays and a 12% interest rate, the opportunist ob capital amounts to about 2% to
5.5% of revenue while company’s share of rent P20 45% of revenue.

Five, while the above income distribution partly illustrate® timtegration of
mining in the local or national economy, there atbker costs, however, that are not
accounted. At least two types of costs are nouded: 1) actual payments that have been
made but have not been deducted from net inconae2)aoosts that are not paid, but may
justifiably be demanded now or increasingly in thdure because of negative
externalities on the environment and community.

There are two examples of the first type: i) thenenwaste and tailings fee
payments, and ii) the payoffs to military, polilidggures, insurgent or rebel groups.
These annual cost outlays reduce the company’iso@ne share.

Enunciated in 1974, the mine waste and tailingpfaiey require the payment of
a PhP0.05 and PhP 0.10 fee per metric ton, respgctf mine waste and mill tailings
wastes. There is no estimate at the moment of timeiagd volume of mine waste and
tailings (a multiple of mineral ore output) netadfowable wastes deduction that is levied
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at the above given fee rates. It is apparent, hewaliat because no fee adjustment has
been made in real terms since 1974, unit waste eaigrhave effectively been deflated
over time. Based on the consumer price index, ¢tisé af food in 2006 is 12.4 times more
expensive than its 1978 (base) price.

Payment deductions from net income also includeofigyto political or armed
groups. Based on the report of the company maradd€ngKing Mines Inc., about $2M
was paid off to terror/ insurgent groups as pathef“cost of doing business” in the area.
As a proportion of revenue, this informal tax reelsithe contractor’s net income share.

Six, the present cost category for “environment” andnfomunity” does not
include the cost of externalities that may haveemalized now or will be apparent in the
future. The internalization of such costs wouldessarily reduce economic rent or the
share of the contractor and government. Given ribigative effect on rents, actions to
account and effect payments for external costs avbel subject to policy debate, if not
strongly resisted. If there is successful resistanben revenue shares would not be
affected; there would neither be an increase in share of the environment or
community, nor a decrease in the share of the aciur and government. If external
costs, however, are not covered, then someonemwgthoutside the community or some
specie in the environment would absorb the cost.

Once government recognizes such external costspaguhs negotiations with
affected parties, it may either enforce compliaonehe part of externality generator to
existing rules and regulations, or improve exisgmggrams and policies. If government
succeeds either in effecting compliance with emgstiprograms, standards, and
compensation requirements or in raising environalesdmmitments and fund payments,
then these payments and financial commitmentsatetttee company’s willingness to pay
for externalities, as well as government’'s williegs to accept the commitment of the
other party.

3.2 Mining externalities: resource-environmental inpacts and the economic and
social costs

What are the externalities of mining? And how isvggmment and industry
addressing the environmental impacts and extemwsts of the different mining phases
and activities? Do government-contractor’'s remedamdigating measures, and programs,
specifically the Environmental Compliance Certifeea measures, Environmental
Protection and Enhancement Program (EPEP), So@aklDpment and Management
Program (SDMP) livelihood financing, EnvironmentaWork Program (EnWP),
Rehabilitation Cash Fund (RCF), Mine Waste andifigsl Fee Reserve Fund cover fully
the external costs of mining?

Table 9 lists the various mitigating measures amdling programs. According to
DENR guidelines, the Environmental Protection anthd&cement Program (EPEP)
requires a listing of the foreseen impacts andctdfé areas in each mining phase and
activity, together with the mitigating measuresh®e undertaken and their estimated
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budget’. The EPEP draws the list of foreseen environmeirgbacts from the
assessment results of the environmental impacy g&i&) while the mitigating measures
consist of the commitments that are specified eitivestor's environmental compliance
certificate (ECC). The estimated budget for miiiggitmeasures will be sourced mainly
from the above funds.

Table 8 represents the EPEP guidelines in matnim.forhe list of foreseen
impacts and mitigating measures reflects the gawent and contractor's perspective
and approach to mining externalities. Several apsoms are implicitly made with
regards to the program. Because the adverse emarmtal impacts are foreseen and the
necessary mitigating measures have been identiftedt, assumptions are made. One,
these measures would be fully and properly implas@enTwo, their full and proper
implementation would prevent or directly elimindbe environmental risks. Three, the
existing funding programs and standards can adelyusuipport the necessary mitigation
measures. Finally, because adverse environmerdalgels are successfully prevented or
mitigated, there would not be any adverse off-sitgironmental impacts or significant
economic, social risks and costs.

One existing funding source is the EnvironmentalrkVBrogram (EnWP). The
program requires that given a mining company’s mmmental protection and
enhancement strategies in the exploration phadé,df@he estimated exploration cost or
project development investment would be set asidiind the required environmental
infrastructures. While the company would expectedlipcate its limited funds on
priority projects that address strategic environtakemroblems, two issues are not
apparent: what would the company identify as thategic environmental problems and
how much of the available funds are actually alledafor a properly designed tailings
dam, reforestation, soil erosion control or watealdy protection.

Another company budget source for financing a comjsacommitments and
mitigation measures that are stipulated in the ah&IPEP is the Mine Rehabilitation
Fund (MRF). With the MRF consisting of the Monitagi Trust Fund (MTF) and the
Rehabilitation Cash Fund (RCF), the MTF providesreplenishable amount of
PhP150,000 for the work of the Multipartite Monitay Team (MMT). Established either
at 3 to 5% of annual direct mining and milling costr at PhP5 million, whichever is
lower, and deposited as a trust fund in a governmepository bank, the RCF finances
progressive rehabilitation activities, repair wodesmitigating measures identified in the
EPEP. Specifically, it may be used to cover thascof reforestation or re-vegetation or
the rehabilitation or repair work of the tailingand.

There are, however, only two fund sources whicklggrovide compensation for
damages, namely the Mine Wastes and Tailings Fessri® Fund (MWTFRF) and the
Environmental Trust Fund (ETF). Both funds are unte= National Treasury and
deposited in a government depository bank. WhigeNMMWTFRF, in particular, provides

™ The four general phases of mining consist of explomasind ore extraction, mineral production, waste
management, rehabilitation and closure, together with thgiecége activities, such as land clearing, road
building, construction of dam, tailings storage, arteoinfrastructures.
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funds for compensation of damages caused by miojpgrations, the ETF has a
replenishable fund of PhP50,000 to compensate desmagjside of those caused by mine
waste and tailings.

In assessing damages, the MMT and investigativa etermine the amount of
compensation that would be charged to the fund.dldypes of damages, however, are
covered by the fund. Specifically, the MWTFRF paes only for the cost of repair of
damaged privately-held property, i.e. the “costrehabilitating damaged industrial,
commercial, residential, agricultural and foresids, and marine and aquatic resources.”
The fixed/ unadjusted fee payment since 1974 utite™MWTFRF (PhP0.05 and PhP
0.10 peso fee respectively per metric ton of miretes and mill tailings waste) suggests
either that the available funds for such propedyndges have continuously declined in
real terms over time, or that the effective damasysgect to compensation have shrunk.

Table 9 presents the different program fund soufoesehabilitation or damage
reparation. The fund status suggests the neednf@saessment study to determine in
particular the sufficiency of both the MWTFRF ai tETF, and the types of damages
that have actually been compensated. Does the EFFinstance, cover livelihood
income losses, immediate and future health impaetstoration of damaged natural
habitats and other public resources, and theirrapanying productivity losses?

In general, do these government programs and rigndources for mitigation
action and environmental rehabilitation address #lé potential resource and
environmental impacts and economic and social riské costs? Specifically, are there
potential resource and environmental damages thatlld be included among the
foreseen impacts in the EPEP? Given the above amogbjectives and their prescribed
fund uses, are there unmitigated resource and amigntal damages, and is there
willingness to pay or compensate for their accorgpaneconomic and social costs? And
given the contradiction between the (rent) benefithining and the cost of environment
and community welfare protection and restoratisrthere a process to identify and reach
a socially acceptable trade-off?

Unmitigated Resource and Environmental Impacts andJncompensated
Damages

Table 10 lists the potential adverse resource er@mmental changes in each
mining phase, as well as the economic and sociphts of such changes or particular
mining activities. In general, these impacts, riaksl damages consist of the following:
1) community displacement; 2) reduced access dfadiity of domestic or local water
sources for onsite and offsite communities; 3) ease in production yields (agriculture,
fish, others) and other livelihood-income losseg;pfioperty damages; and 5) health
illness and/ or deaths. As noted earlier, somehe§d are not included in the list of
foreseen impacts because all the negative resemdesnmental impacts are assumedly
foreseen and mitigated. And as a result of effectrtigation and enforcement of other
policies, there are no adverse economic and soareequences.
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Below are the specific potential unmitigated reseuasind environmental impacts
and the extent of economic-social risks and damd@esause the following unmitigated
impacts and uncompensated damages are locatioifispdéacal government units,
communities and nongovernmental organizations terg@l and operating mining areas
must anticipate, identify, monitor, document andLigahese for possible compensation
demands.

One, household and community displacement in a mingmement area from
their subsistence or livelihood activities is pbssi if not inevitable not only because
households in such areas have no tenure rightaldntbecause enclosure of an area for
mining results in the disruption, if not loss ofetmatural habitat for subsistence-
livelihood activities®. The possibly affected subsistence activities majude gathering
or culture of non-timber forest products, huntiagd swidden agriculture.

The Social Development and Management Program (SDkBether with the
social acceptability condition of the EIA seem te the only program dealing with
community impacts. In the list of livelihood projesubmitted in the annual SDMP by a
mining contractor, there is a need to verify theoliement and extent of participation of
displaced onsite or offsite households. Amountinly 8.9 of 1% of annual direct mining
and milling costs, this fund source for communigvelopment may be limited because it
is specifically established to provide alternatlixelihood for employees, dependents,
neighboring communities during the life-of the-mime other words, it may not directly
address community displacement.

Two, the water demands of a mining company may ertaibliversion of surface
or groundwater supply. While piped water that igered is a cost included in the mining
and milling cost, the water drawn directly fromabsurface, spring or aquifer sources is
free without any user charge. Moreover, a miningygany’s consumption of surface,
spring or groundwater poses a potential externalsulting in the disruption or decline,
if not loss of the local water supply sources fardl household residents, including both
onsite and offsite, downstream communities

The following considerations must be noted in maaguthe impacts of water
diversion and use for mining operations. One, iegin in access or reduced availability
of potable water for both onsite and offsite comities would entail greater cost in
travel time, if not actual payments. Two, waterelsion may also reduce its availability
for other uses, such as farm irrigation, domegtiores, or recreation, thereby lowering
yields, incomes and household welfare. Three, ffecteof reduced stream flows for
hydroelectric power generation, downstream irraticoastal water resources, or fish

2 Mining is a land-intensive activity. Only a small poniof the concession is developed, consisting
mainly of the mineral extraction site, tailing ponds andineetwork. A large area may be unused, and even
if superfluous to the mining activity, it does not gatlassified nor reverted to the public domain.

3 The volume required is significantly dependent on the extemineral processing activity. The modern

mineral processing plant requires water in weight quastith a ratio to the weight of the mineral
processed, which ranges from 0.4 to 20.
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habitats would be reflected in lower farm and fygld, and marine habitat productivity
which in turn would affect household food souréespme, and nutrition.

Three, groundwater abstraction for mine operations, artipular, may be
excessive and hence a cause of the eventual aepletithe aquifer in the area. The
country’s limited water policy framework and enfengent capacity reinforces this
condition. It assumes an adequate groundwater wdipphll off-stream uses and a zero
valuation of raw water, and there are no effectregulations and monitoring of
groundwater use. Because of free, excessive aneQulated use, it is expected that
groundwater abstraction and consumption will engadater future cost, and cause its
depletion.

Future water supply shortages will particularly &pparent in the so-called
“environmentally sensitive” watersheds that havedion® or high vulnerability or
watershed stress. Threat to water supply is appgrgreater in areas where mining
agreements overlap with vulnerable watersheds. neéported that 8 percent of approved
mining contracts and exploration areas overlap wprtbclaimed watersheds while 14
percent of mining and exploratory concessions iriiqdar overlap with areas of high
stress.

Four, the pollution of mountain streams, drainage chamnelers and other
bodies of water because of acid rock dischargeasel of wastewater, toxic metals and
effluents, and tailings results not only in theslosf water for direct consumption,
bathing/ cleaning, and recreattnit also affects livelihoods, fish specie popuatiand
both present and future health conditions. Theasseof toxic metal, mercury, cyanide
and their eventual absorption into the food chan also cause serious future health
damages. Despite the passage of the 2002 Clearr Attehese problems however are
not mitigated partly because of the non-implemémtabf a water pollution charge
system.

In order to account for the impact of water pobuatithe loss of water quality may
be valued either in terms of the cost of ilinesd dre loss of human capital (present and
future labor productivity and income) or the cobivater treatment, damage reparation,
or the expenditure for pollution abatement or preiom of further resource degradation.

Five, the overflows and leakages from tailings impoundimien dams or their
collapse constitute a major source of unmitigatedrenmental damages and economic
and social costs, contributing to the other uncampeed costs mentioned above. They
pollute and reduce access to local water souraese pealth hazards, and result in the
displacement of communities and livelihood oppaittes'.

14 Atlas Consolidated Mining Co., for instance, dischargedestimated 5.7 million cubic meter of acidic
water into a river and then the open sea, resultinglnkiils, and it was fined for $210,000.

15 The tailings dam overflows of Philex Gold between 1992002 affected immediate, surrounding and
downstream communities. It caused mudslides which destrageéields and reduced production by half,
and silted the bay and mangroves which resulted in massivifis.

25



Since 1982 to 2005, at least 18 serious tailings fdalures have happened. These
tailings dam spillage and collapse have resultedadnerse environmental impacts
affecting a number of villages, towns, and dispigca significant population, and have
wrought massive economic and social costs. Spatiificdam spillages and collapse
have caused siltation, cyanide tailings pollutidnwater streams, rivers, or bodies of
water, inundation of rice lands, property damadgess of livestock, fish kills and damage
to local fish industry, disruption if not loss dfélihood, skin irritation, injuries, mortality
risks, if not actual deaths, and the entry of tosiemicals into the food chain, with
disastrous long term health effects.

The immediate causes of tailings dam spillage, ftoxes, collapse and massive
discharge of acidic water and toxic tailings ondlamd bodies of water are specifically
related to any of the following factors: limitedlitags dam capacity, increased pressure
buildup causing a leak, break in dam embankmengged drainage tunnels, damaged
concrete pipes, heavy rains, weak dam foundatidiality structure further weakened
by land subsidence or earthquake. A number ohgslidam failures have also occurred
in mines which had been operating for a numbereafy and in high seismic risk areas.

The underlying causes of these damages can fupdh@raced to improper site
location, inadequate dam design, company costrgutpractices, below standards
engineering work, inadequate mitigation measuraswall as government’s limited
standards and lack of monitoring or close supemigiesulting in the use of inferior
materials, low quality engineering work, absencerafion controls, etc. In other words,
these “accidents” are the liability of both theestor and the government.

IV. Policy Implications

Table 11 provides an evaluative framework for idgimg and valuating mining
externalities that may be applied at the local lleleenumerates the five potential
unmitigated impacts and uncompensated damageshé&sgeith the valuation techniques
for estimating such impacts and damages. It alsntifies the affected stakeholders who
absorb the damages or those physically displacetbnyy those permanently displaced
by mining are households who lose livelihood oppaties due to land/ habitat
conversion, pollution of farm lands and water sesrand the collapse of tailings dams.
The displaced include indigenous communities, ai a® the farm and fisher folk
households living alongside polluted streams, s\@rcoastal areas.

As an environmental, economic-social assessmembefnark, the Table also
serves as a guide for action at both the localraitbnal level. The above unmitigated
impacts and uncompensated damages bear the fofjgmiircy implications.

One, the limited assumptions and provisions of the tgtsm Water Code and related
water policies must be addressed. In particulatethmust a water supply and quality
assessment; its sustainability must be ensured;wiiershed must be the unit of
management; in-stream water must be conserved sotdcfed for its environmental
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services; groundwater withdrawals must be limitedhte recharge rate; a resource and
environmental user fee system must be establisheédnaplemented in order to regulate
resource use and maintain environmental qualitgrigpally, a raw surface water and
groundwater charge must be levied, together witHupon charge, payments for
environmental services, and the provision of ineest for pollution abatement
technologies.

Two, geologic risk or land vulnerability assessmentligtsi must be undertaken in
prospective mineral areas, especially those wigih Iseismic risks or prone to landslides
and disasters, in order to determine the poteatitnt of environmental damages and the
economic and social risks. These disaster-pronasangth high seismic risks may be
included in the protected area system, and hemsedlto mining. Since more than half
of active concessions are said to be already Idaatsuch areas of high seismic risk, it is
imperative to assess their mining design plandjcudarly the adequacy and strength of
mitigation and pollution control measures, andrigd impoundment structures.

Three, an environmental insurance system must be edtabliso address the
unmitigated impacts and potential uncompensateds.cMithout this compensation
source, these costs would be absorbed by the emvéot and affected local
communities, households, and members of future rgéoe in terms of present and
future productivity, income-livelihood and healtis$es.

If undoubtedly substantial, the costs of damageticpgarly from a company’s
tailings dam overflow or collapse would very likedxceed the economic rents net of
remittances either in a disaster year or downswieagod. There must therefore be an
environmental insurance fund established indusidewand drawn from current and
future rents in order to sufficiently cover the egfed maximum annual value of
uncompensated environmental, economic and sociats cof the entire industry.
Moreover, because the damages are the liabilithodh the mining company and the
government, the share of both in compensation paigmeust be determin&d

While there is presently no such environmental iasce system in place, the
issuance of DENR-DAO 2005-06 in April 6, 2005 ome tiGuidelines for the Institution
of a System of Mandatory Environmental InsuranceeCage (MEIC) seems to have
been an answer to the need. According to the gonatelobjective, because the present
administrative regime fails to “guarantee full exvimental responsibility ..., (t)he
MEIC shall encompass payment of damages to health property, environmental

16 A prospective environmental insurance system may alsod=nsi cover the damages emanating and
forthcoming from abandoned mines. Specifically, how suchad@s would be compensated, the liability
of the companies who had abandoned the mine, and thensdisifity of the government would have to be
resolved. At present, there are said to be 857 abandonsab;nsome if not all pose hazards, have
structurally weak or damaged tailings dam, are dischargingeaémt or in the future pollutants and toxic
materials into streams and bodies of water, and may collapseaase flash floods, landslides, siltation of
drainage system, and other downstream damages. The clean dobthavie been estimated in billions of
dollars had not been included in the companies’ annual costeh less the irreversible damages
(Calumpita, Manila Times October 11, 2005).
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rehabilitation, remediation and/ or clean-up coatsd expenses (for the affected
communities, areas and stakeholders), and providacitity for the alleviation and
recompense for any kind of environmental impairmentdamage by reason of the
project.” Specifically, all current project proparie and applicants for an Environmental
Compliance Certificate (ECC) and/ or CertificateNdn-coverage (CNC) must obtain
insurance coverage in the form of both an envirarntaleperformance bond (EPB) to
“answer for all environmental damages, penaltias, lagal obligations which may arise
from the failure of the project proponent to compiyth its undertakings” and an
Environmental Pollution, Impairment and Clean-umliiity Insurance (EPICLI) to
“answer for all claims arising from damages to ém¥ironment, bodily injury, property
damage arising from a pollution event including iesr'ymental rehabilitation, clean up
and/ or remediation costs and expenses for congimm and/ or impairment of the
environment.”

The proposed MEIC unfortunately was not able togprss beyond the April
2005 DAO issuance. On 21 February 2006 it was indely suspended partly because
of valid reasons, as well as the resistance of stiguassociations. The DENR, for
instance, had drawn up general guidelines that wereeived to apply indiscriminately
to all project proponents and ECC applicants; goafailed to immediately and
comprehensively establish the necessary mecharmsrhability insurance, as well as
delineate a cost-sharing arrangement among ergegpand government. While these
policy limitations partly served as the basis fog tesistance of different industry groups,
particularistic interests also motivated industrgsifon against an environmental
insurance system.

In its critique of the DAO on MEIC, the Foreignh&@nbers of Commerce
asserted that “the MEIC is a redundancy which carafds existing legal framework”
because from their perspective “the existing meidmas to insure environmental
conservation,” like the implementation of RA 6968daPD1586 are enough. And the
“concerns and issues of environmental managementobaing well dealt with under
Multipartite Monitoring Team (MMT) as a monitoringnechanism and Environment
Guaranty Fund (EGF) as a protective mechanism.”edeer, in their view, MEIC is
merely a "new system of tax" or an "environmenigstgtion fee" posing in the name of
an insurance coverage — it “is nothing but an addest of doing business in the
country.”

The position of local and foreign mining companigéshe Chamber seemed not
to have been explicitly articulated in this isslighe foreign mining company-members
of the foreign chambers are then only willing tooglder the current prescribed
obligations and not make additional environmentatlays that further impinge on rent
incomes, the government must have both the tedhgioands and the political will and
moral capacity to promote and establish an enviental insurance system.

Four, there must be a critical evaluation of the lggalicy on public forestlands

with prospective metallic mineral reserves whicassifies and solely restricts their use
as mineral production areas. Concomitantly, theustnbe a multiple use valuation of
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public forestlands, as recommended in the Mineraioh Plan, in order to weigh and
determine the alternative options for public foleesi use. Historically, prospective
mineralized public forestlands since the Americalowial period have been assumed to
have no alternative function or economic use othan as a source of metallic minerals.
The rationing of public forestlands for fixed lande categories has thus opened mineral
lands to the above unaccounted, uncompensatedwbisclosing them to positive land
market developments. In other words, society hasébthe social opportunity costs or
foregone benefits from other land categories ared tisat may be more efficient, income
generating, equitable or environmentally sustamabl

In the absence of a land market or a flexible mulbdnd use policy, mining
investors determine the amount of land demanbed) (based on the additional revenues
it can generate or the value of its marginal prodMP(m) for mineralm productior’.
Figure 4 shows that if at a given metallic mingnate, onlyOML; out of the totaDML,
mineral lands are placed under mining operatiohs, residual are§@OML, - OML,)
remains idle or unavailable for other uses eveahefvalue of marginal product of land
VMP(nm) for non-mineralsym, like agro-forestry or processed agricultural prdotucis
greater than th&/MP(m). It is only when metallic ore prices increase antse the
demand for mineral lands @Dm that the available mineral lands is fully usedother
words, under a fixed public forestland rationingsteyn, mineral lands are simply
reserved for mining investors; they are only effegdy exploited under robust mineral
market conditions, and are not opened or releasedther uses even if the market and
environmental conditions @fm production are more favorable tharore extraction.

With the liberalization of public land use, theatele values oVMP in mineral
m and non-minerahm production would determine the allocation of paldbrestlands.
Given the demand for laridnm, a portion of former mineral lands would be usadiim
production when it& MP(nm) exceeds th& MP(m)'®. Apart from growing demand for
other higher-valued non-mineram products, demand for laridnm can further shift
upwards tabDnm as a result of the valuation of the costs of utasnable activities on
public forestlands and water resources or the asing appreciation of the community
and public for the economic benefits and enviroraeservices of the watershed (see
Figure 5). Both reasons thus translate into denfandlternative resource-environment
uses and alternative property rights arrangements.

" Even in the absence of a land market,\MP concept or the net present valbéP{) rule may be used
to evaluate public forestland use options. Both are usefuptivate investor or a public decision-maker in
assessing alternative investment/ production or land clzsiin options. While the/MP does not
consider costs unlike thidPV, it is useful in assessing options with the same margirsié coheNPV rule,
however, may be a more superior tool if one wants to fiazate non-market costs, externality and benefits
considerations. For instance, it allows for the evaluatiomiofing’s net benefits vis-a-vis the NPV of
sustainable agro-forestry cropping regimes plus the rankeh benefits, like the indirect uses of
forestlands for soil conservation, provision of watemdyflood protection, and carbon sequestration.

18 Under the present fixed public forestland policy, demandieh®lders of mineralized public forestlands
who have obtained their mining permits before the enactofethe Indigenous People Rights Act (IPRA)
do not have to compensate present usufruct holders or cuitivaho have no formal property rights nor
do they have to grant FPIC rights to the IPs in the area.
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Five, information and capacity building on environmentals, programs, the
EIA process and their requirements and limitatiomsist be provided to local
governments, rural and indigenous communities, iBpakky upstream and downstream
farm and fisher folk households living in vulnembbr hazardous areas, alongside
streams, rivers, irrigation facilities or coastatas, in order to enable them to monitor
and evaluate compliance with company commitmendsnaiigation measure, as well as
document and value the potential unmitigated ingpactd uncompensated damages of
mining. Specifically, there must be capacity builgliin legal rights; valuation of
environmental services, livelihood and health imipaand other damages in the short-
and long term, and their distribution; stakeholdealysis, organizing for community
mobilization, negotiation and conflict resolution.

FIGURE 4. MARKET LAND ALLOCATION FOR TIMBER-MINERA L AND
AGRICULTURAL PRODUCTION
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Table 1. SUMMARY OF MINING TENEMENTS PER REGION, 20 07 (in hectares)

TOTAL AREA OF
regon ___ M:ss EP/TEP FTAA i bTENEMENTs
ancelie 0 be 0 be
i With Appeal i Registered i eyl i (AT i e Registered Apaieed
1 1 4,360.71 3 752.06 11 1457782 |3 8,874.32 60472 23,456.14
2 1 1,692.84 1 2391.80 1 2,83500 |2 14,79458] 1 42817600 1,692.84 39,056.34
3 1 2650/ 5 3,281.58 24 20,841.84 26,50 208341
4 2 121.02] 4 279410 39 33,824p9 |3 11,109.21 1.022 44.933.5(
5 3 589.06| 16 2336352 1 5,393)57 28,757.09
6 1 2.673.00 2 118755 11 28,46954 2,673.00 8,46D.54
7 8 12,203.74 1 2,013.76 2P 13,142]82 |1 4,787.24 12,203.78 17,930.0b
8 3 9186.00 3 14,239.54 10 26,676/18 | 2 7,949.12 18690 34,625.3(
9 4 17,2530 2 588431 7 15,18634 17,258.00 15,186.34
10 1 48210 3 820170 2 1,97168 10,173.38
11 1 371.19 2 847562 19 37,203/05 |1 354203 1 948000 371.18 68,690.08
12 5 7,061.61 7,061.61
13 2 1539.00 9 14,076.54 2B 71172/48 | 7 13,263.99 1,539.00 84,426.46
CAR 9 14,652.74 10,132.60 24,785|34
Total | 24 49,427.04 36 56,168.09 205 317,208.83 |25  1,880.34] 2 49,373.76 49,427.04 448,393.01
A‘frr;?e 2,059.46 1,560.22 1,547.37 3272.81 24,686.88 2,059.46

Sourcehttp://www.mgb.gov.ph
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Table 2.

CURRENT AND PROJECTED NUMBER AND AREA UNDER

MINERAL PATENTS AND TENEMENTS, 2006/7

Type of PR Average Projected PJEEEE
/ # of Current Current Area of
Mineral . . Area of Number of .
) Permits/ Permits/ ; Permits/
Permit/ Current Permits/
Tenements Tenements . Tenements
Tenement Permits Tenements
(hectares) (hectares)
Patented
Mining 206 1,571 7.63
Claims
Lease
Contracts* 2,146 138,594 64.58
Mineral 7 416,900  59,557.14
Reservations
Mineral
Production 205 317,209 1,550.29 145 485,000
Sharing
Agreement
Exploration 25 81,820 3,272.80 26 115,000
Permit
Financial or
Technical 2 49,374 24,687.00 12 60,000
Assistance
Agreement
Total 2,591 1,005,468 183 660,000

* Some of the lease contracts may have been cad/arto MPSA after 2003
Sources: MGB-DENRA Response to the I ssues Raised Against Mining, 2003
MGB-DENR, List of Approved Tenements, 2007

Table 3. PROFILE OF MINERAL CYCLES, 1973-2006

: Number of Maximum
. Number of Duration of . . .
Mineral Cycles Cycle (Years) Negative Price Negative
Growth Growth Rate

Gold 6 5-9 7 -25%
Nickel 6 3-6 13 -33%
Copper 7 5-10 14 -41%
Silver 7 4-7 16 -49%
Bauxite 7 2-5 16 -19%
Zinc 8 2-5 13 -27%
Lead 8 2-5 14 -42%

Source: MGB-DENR, 2007.
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Table 4. FRASER SURVEY, 2001-2007

2001/ 2002 2003/ 2004/ 2005 2006/

ke 2002 | /2003 | 2004 2005 | /2006 | 2007

Policy Potential Index 33/45 37/47 51/53 58/64 @0/ 61/65

ﬁ]‘ég)e(m Mineral Potential | o710 | 3047 |  44/53| 54/64|  40/6d  47/65

Uncertainty Concerning
the Administration,
Interpretation and 33/45 39/47 45/53 59/64 58/64 54/65%
Enforcement of Existing
Regulations

Uncertainty Concerning

it
Native Land Claims 33/45 45/47 52/53 62/64 58/64 61/6%

Uncertainty Concerning
which Areas will be

it
Protected as Wilderness 27/45 24/47 22/53 56/64 55/64 56/65%

=

Parks
Infrastructure 32/45 35/47 44/53 59/64 56/64 58/65
Political Stability 39/45 40/47 49/53 60/64 57/64 2/@&b

Sourcehttp://www.fraserinstitute.org/

Table 5. FOREST LAND USES AND CHANGE, BY TYPE OF ACCESS,
Area in Hectares, 2002, 2005/07

2002 2005/2007*
Timber License Agreeme]nt 740,680 778,943
Pulpwood Timber License 46,399 46,399
Industrial Forest Management Agreement 696,[740 713,000
CSC 666,775 666,775
CBFMA/CFMA 1,623,568 1,622,129
CADC 2,407,352 3,001,498
FLMA 14,103 14,103
CFSA 67,034 67,034
MSA/REFO/MOA/On-going 31,746 31,746
Community-based Forest Management 4,810,578 5,403,283
Socialized Industrial Forest Management 29,593 40,265
Forestland Grazing 115,460 109,000
Tree Farm 20,099 17,000
Agroforestry Farm Leases 90,707 89,000
Established Timberland with Tendre 6,550,256 7,196,890
Approved Mining Tenements 448,393
Approved Mining Tenements to be Registered 49,427
National Parks, GRBS/WA 893,221 1,342,579
Established Forest Reserve 3,272,912 3,222,360
Unclassified Forest Land 1,089,118 753,427
Total Area 11,805,507 13,013,076
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! From 1951 to 1985, there were 10,125,389 hectaneler TLA. Hence, 4,035,389 hectares of TLA areasew
cancelled or not renewed by 1985.

2 Certificate of stewardship contract (CSC); Comriyubiased forest management agreement (CBFMA); QOamityn
forest management agreement (CFMA); Certificateanfestral domain claim (CADC); Forest land managegme
agreement (FLMA); (CFSA); (MSA); Reforestation (REF Memorandum of Agreement (MOA)

3 This figure includes 604,144 of CADT approved frdoty 2002 to December 2004

* Does not include the forestland areas under MinRraduction Sharing (MPSA) and, Financial and Techl
Assistance Agreements (FTAA, and Exploration PexiiP/TEP).

® Most of the mineral reservation are (446,721 has)with permits/tenements.

Sources: FMBPhilippine Forestry Satistics (2003, 2005).

Table 1.2. Estimates of Different Forest Land Typeand Non-forest Lands,
Coverage of the Public Domain, and Extent of Lossrd&xpansion (In million
hectares)

Public and Private Land Type 1934 1969 1988 1997 2003/2005
Forest Type
Old growth 11.1 5.22 1.1y 0.81
Other forest/mossy 2.33 0.292 1.04
Pine 0.5 0.22 0.25 0.28
Closed 2.481
Residual 2.5 3.27 3.4B 2.73
Plantation 0.282
Unproductive/ 0.7 1.79 1.46

Reproductive brush lands and 5.44 2.23

submarginals 0.48
Mangrove 0.3 0.14 0.139 0.112 0.153
Forest Area in Forestland 17.43 16.08 6.79 5.39 2.916

Non-Forest Lands

Open, brush and grasslands 3.6 1.12 9.09 10.49 3.516
Public forestland without forest 9.423
cover

Public Forestland

Public forestland, classified & 21.03 17.20 15.88 15.88 15.79’

unclassified

Alienable & disposable ~8.6 12.57 14.11 14.14 14.21
With forest cover 0.737
Without forest cover 13.408

Total Country Area ~29.63 29.77 30.( 30.0 30.0

Sources: Revilla (1985); Bonita and Revilla (197B}ilippine German Forest Resources Inventory Eroj@990); and FMB,
Philippine Forestry Statistics (1997, 2003).
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Table 6. Mineral Reserve Assessment of Samar Island

Bauxite Copper-Pyrite Lateritic Nickel
Area (ha) 3,972 648 648
1,424,973 MT
0,
Reserve (MT) 137,859,997 MT 2.4% Cu 13, 278,310 MT
42.99% AIl203 8.062,000 MT 0.58% Ni
35.46% S
1,252,476 MT
2.4% Cu
Recoverable Ore 90,411,373 MT 7.255.800 MT 11,950,479 MT
35.46% S
Life of Mine & implicit 21 years 11 years 12 years
Areal Mining Rate 189 halyear 58.9 halyear 54 halyear
Implicit Annual Output 209,412 MT 70,303.04 MT 82,987.2 MT
Production Rate (per ha) 1,108 MT/ha 1,193.6 MT/ha 1,536.8 MT/ha

Source:

Mendoza, Herman 2001

35




Table 7. REVENUES, COSTS, AND RENTS IN DIFFERENT MNERAL CASES

Do

BAUXITE % of COaPnZER % of NICKEL % of COPPER- % of
Revenue Revenue Revenue GOLD Revenue
PYRITE
$300
(Copper
Price/mt $210 Concentrate) $5,537 $15.6
$55 (Pyrite
Concentrate
Production (MT) 4,305,303 5,016,809 995,873 25,000,000
Revenue/Sale (PhP) 14,251,544,77800.00%| 750,840,441 100.00%| 1,266,521,997 100.00% 390,000,p00L00.00%
Labor and Management Cost 682,048,8534.79% 63,725,042 8.49% 75,218,303 5.94% 14,300,000 3.67%
Royalty to IPs 3,900,000 1.00%
Community Development 16,016,115 0.11% 906,850 %.12 3,354,186 0.26% 900,000 0.23%
Environmental Costs 146,576,220 1.03% 8,148,890 1.09% 30,208,092 2.39% 6,010,000 1.54%
Environmental Trust Fund 50,000 0.0004% 50,000 .01 50,000 0.0049 50,000 0.01
Rehabilitation Cash Fund 5,000,000 0.04% 3,021,/1660.40% 5,000,00( 0.39% 111,111  0.03%
Mine Waste and Tailings Fee Cash Fun
Capital Expenditure or
Depreciation/Depletion 664,176,145 4.66% 53,836,074 7.17% 222,208,014 17.54% 37,000,000 9.49
Exploration Costs (47,619,048) -0.33% (14,223) -1.96% (13,500,000) -1.07%%
Mining (and Milling) Costs 478,916,746 3.36% 31,490,259 4.19% 110,860,663 8.75% 120,000,000 30.77%
Processing Costs 986,845,457 6.92% 49,998,639 6.66% 191,220,258 15.10%
Power 289,667,216 2.03% 17,738,422 2.36% 65,175,124 5.15%
General Supplies 24,138,985 0.17% 1,478,202 0.20% 5,431,260 0.43%
Excise Tax 285,030,895 2.00% 15,016,809 2.00% 25,330,440 2.00% 6,250,000 1.60%
Custom Duties 150,000 0.04%
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14%

BAUXITE % of COaPnZER % of NICKEL % of COPPER- % of
Revenue Revenue Revenue GOLD Revenue
PYRITE

Real Property Tax 3,500,000 0.90%
Local Business Tax 53,443,293 0.38% 2,815,652 0.38% 4,749,457 0.38% 750,000 0.19%
Development of Geosciences and Mining
Technology 1,779,568 0.01% 100,706 0.01% 372)687 03%. 300,000 0.08%
Occupation Fees 50,000 0.01%
National Government Royalty (5% actual
market value) 712,577,239 5.00% 37,542,022 5.00%| 63,326,100 5.00%
Tax on Dividends 2,500,000 0.64%
Corporate Income Tax 3,184,927,084 22.36%  153,843,8 20.44% 152,805,57p  12.06%% 62,953,244 16.]
Net Income Before Corporate Income Tax 9,952, 8%/1369.84%| 479,699,482 63.8900 477,517,413 37.70% 728889 52.399
Opportunity Cost of Capital 287,535,054 2.02% 16,777,719 2.23% 69,767,438 5.51% 18,840,000 4.83%
Company’s Share of Rent 6,480,435,000 45% 309,417,929 41% 254,944,403 20% 112,435,644 29%
Break-even Price PhP993.15 PhP466.53 $7.07
Negative Growth of Price 90.54% 63.30% 54.70%

Source: Mendoza, Herman Blineral Resource Assessment (MRA) of Samar Island, REECS, Samar Island Biodiversity Stu@p01

Notes:

Community Development - 0.9% of the 1% of mining (amiling) costs, processing costs, power and geseiaplies
Rehabilitation — PhP5,000,000 or 3% or 5% of minigd( milling) costs, processing costs, power aneégasupplies, whichever is lower

Development of Geosciences and Mining Technold@t % of the 1% of mining (and milling) costs, prodegsosts, power and general supplies
National Government Royalty — 5% of the actual maviedue of the mineral

Corporate Income Tax — 32% of net income

Opportunity Cost of Capital — capital expendituaesl mining (and milling) costs, processing costsygr and general supplies
Company’s Share of Rent — net income after corpareome tax
Break-even Price — Total Costs / Total Volume afd®iction

Negative Growth of Price — [(Break-even Price —di\Price) / Given Price]*100
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Table 8. Environmental Protection and Enhancement fogram (EPEP) Guidelines

Mining Phase &
Activities

Affected Area
or Resource

Foreseen Impacts

Mitigating
Measures

Estimated
Budget

. Construction and De

velopment

Removal of plant and
animal communities
Haulroads and acceg
roads and other
infrastructure

Final void (pit) and
high wall

Buildings, and other
structures

Plant, including
derelict equipment
Residential,
recreation and/ or
community facilities
Stockpiles and dump
and overburden spoil
piles

e Land
Resource
se General

 Loss of vegetation, change
of topography

 Loss of important plant
species

 Soil transport, erosion,
siltation, soil compaction

e Change in surface water
runoff

« Effect on soil fertility

« Slope stability problem and
potential wall collapse

 Soil/water contamination

» Suspended dissolved solid

» Leakage of materials on th¢
pipeline, pipe failure

 Potential acid rock
generation

» Separation of
contiguous
area for
wildlife and
watershed
management
protection

 Slope
stabilization to
prevent soil
erosion

» Construction
of fresh water
dams

Il. Mining Operations and Mineral Proc

essing

 Stockpiles’
(waste/spoils and org
drainage

* Mine dewatering or
pit drainage

* Water
) resources
o Air

» Degradation of water
quality

» Change in drainage pattern

» Change in water run off

 Erosion, siltation

 Acid rock drainage

* Slope failure

 Dust from mining activities,
plant processing area,
vehicle movement, and
exploration activities

* Fumes from flotation and
concentrate storage and Cl
areas

» Gases from underground
mine shafts

=

Ill. Waste Management

* Infrastructures for

storage, settling and
treatment ponds,
wastewater treatmen
power and drainage
control

Watercourse
crossings and
diversion banks
Solid waste disposal
Product waste and
consumable use,
storage and disposal

* General
« Water
resources
tl

» Siltation and sedimentation

* Soil erosion/deposition

» Water contamination and
heavy metals

« Structure stability failure,
seepage , spillway failure

e Change in drainage pattern

 Loss of vegetation, flora an
fauna

» Decrease in water source

» Potential acid generation

* Tailings
impoundment
 Tailings dam
seepage
collector
» Treatment of
residual voids
Construction
of sediment
control dam
* Treatment of
groundwater
quality
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Mining Phase & Affecte

Activities

or Resource

d Area
Foreseen Impacts

Estimated
Budget

Mitigating
Measures

IV. Rehabilitation

* Pre-mining e Land
preparation resou
* Final landform
design

 Land surface
preparation for
revegetation

o Slope stabilization

o Backfilling

o Nursery
establishment

0 Treatment

» Maintenance

rces

Table 9. MITIGATING MEASURES AND FUNDING PROGRAMS

Mitigating Measure

Actual Fund Source

Purpose

Environmental Work Progran

10% of estimated expiora
cost or capital investment

Construction of environment-
related infrastructure

Mine Rehabilitation Fund
e Monitoring Trust Fund

* Rehabilitation Cash Fund

PhP150,000

PhPO.5million or 3-5% of
annual direct mining and
milling costs

Finance the work of the
Multipartite Monitoring Team

Finance environmental or
facility rehabilitation activities
and repair works

Mine Wastes and Tailings Fe
Reserve Fund

e(PhP0.05/mt of mine
waste)*(assessed volume)

(PhP0.10/mt of tailings
waste)*(assessed volume)

Cover the property damages
industrial, commercial,
residential, agricultural,
forestlands, and marine/
aguatic resources

Environmental Trust Fund

PhP50,000

Compensate desragside
of those caused my mine
waste and tailings
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Table 10. FRAMEWORK FOR VALUATION OF EXTERNALITY

Mining Phase/Activities

Unmitigated Potential Resource
and Environmental Damages

Uncompensated Economic/Socia

Risks & Costs

Present Remedial/
Mitigating
Measures

Estimation of
Damages/Costs

. Mining Exploration, Operatio

n & Ore Extraction

 Land clearing
* Road building

» Excavation for assessing ore

reserve

 Construction of open pit,
under-ground mine & waste
dumps

» Removal of surface
vegetation (loss of forest
area) & topsoil

» Accumulation of waste piles
of rock, soil & earth

» Release of hazardous
materials from rock wastes

Disruption, if not loss of natural
habitat

Forestland conversion/ loss
Decline in carbon sequestration
capacity

Erosion, sedimentation
Reduced slope stability or highe
risk of landslides
Diversion of surface or
groundwater

Reduced or erratic stream flowg
Clogged stream channels
Potential acid rock generation
Contamination of surface
waterways

=

Restricted entry to hunters, fooq
gatherers, shifting cultivators
Loss of forest-based livelihoods
(e.g. non-timber forest products
Displacement of indigenous ang
migrant households/ community
Reduced water availability for
domestic consumption &
irrigation

Higher cost of potable water
Income losses due to landslide,
farm productivity decline

Environmental Work
Program (EnWP) for
Exploration
Environmental
Protection and
Enhancement
Program (EPEP)
Social Development
and Management
Program (SDMP)
Monitoring Trust
Fund and the
Rehabilitation Cash
Fund (RCF)

Il. Mineral Production

 Crushing, concentration

» Separation of ore with the us
of chemicals (mercury,
cyanide, sulphuric acid)

* Increased use of local water
sources

* Increase energy consumptio
(hydro electric or fossil fuel)

Nne

Threat to particular species or
biodiversity loss

Diversion of surface &
groundwater

Reduced stream flow or
groundwater depletion

Acid rock drainage and
contamination of soil and water,
Surface, groundwater pollution

Reduced local water supply
Higher cost or greater
inavailability of potable water
On-site and off-site decline in
farm yield, fish harvest
(subsistence or income sources
Less recreational opportunities
Entry of mercury, other toxic
material into the food chain

Implementation of
Annual EPEP &
rehabilitation
measures
Implementation of
SDMP community
development &
livelihood projects
Monitoring Trust
Fund and the
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Unmitigated Potential Resource

Uncompensated Economic/Socia

Present Remedial/

Estimation of

Mining Phase/Activities and Environmental Damages Risks & Costs wgggﬂrgs Damages/Costs
» Reduced fish spawning area Health damages from poor water Rehabilitation Cash
» Damage to aquatic life quality Fund (RCF)

* Air pollution (increased dust,
PM, metal gases, sulphuric aciq

|

~

Respiratory illnesses and long
term loss of life
Decline in productivity, income

» Guidelines for mine
waste and tailings
management

lll. Mine Waste and Tailings M

anagement

» Accumulation & storage of
sulphide minerals, toxic
metallic elements

 Storage of waste rock piles

» Construction of tailings

» Contamination of streams,
rivers, other water bodies from
tailings release

» Destruction of habitats (rivers,
mangroves, sea grass, coral

Immediate illnesses and long-
term health damages from
contaminated water and food
intake

On-site and off-site/ downstream

* Mine Waste and
Tailings Fees
Reserve Fund

» Guidelines for mine
waste and tailings

dams/ ponds reefs) property damages, and management
« Greater release of hazardouse Fish kills livelihood or income losses from

materials from rock wastes | « Groundwater contamination tailings release
« Acid rock drainage from tailings dam seepages Off-site/ downstream
« Discharge of acidic water or| * Air pollution from dried tailings | community displacements

release of tailings, toxic  Loss of particular species

metals into bodies of water
IV. Mine Rehabilitation, Closure or Abandonment

* Final Mine

Same as above

Same as above

Rehabilitation and
Decommissioning

Plan (FMRDP)
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Table 11.

UNCOMPENSATED DAMAGE

UNMITIGATED RESOURCE-ENVIRONMENTAL IMPAC TS AND

Unmitigated Impacts

and Uncompensated Valuation Technique Proposgd Policy Affected
Actions Stakeholder
Damages
1. Household, » Subsistence income losses Indigenous people
community « Resettlement cost Upland migrant

displacement

settlers

2. Reduced access or
availability of local
water supply for in-site
and off-site areas

« Cost of potable water

* Productivity (income) loss of
agriculture, fishery,
hydroelectric, recreation,
services

« In stream habitat damage

« User fee policy

¢ Environmental
charge

e In-stream water
reserve

Onsite community

Neighboring &
downstream
communities

3. Unpaid use and
depletion of
groundwater

* Raw groundwater value
« Depletion cost of groundwater

« Groundwater fee
« Regulation of
groundwater use

Onsite and offsite
well owners

4. Pollution of surface
water and aquifer

» Restoration cost of polluted
bodies

« Habitat productivity loss, e.g.
fish yield

« Cost of potable water source,
water for other uses

« Health cost (e.g. cost of ilinesg
human capital or productivity
loss)

« Wastewater treatment, cost of
abatement and technology

* Raw surface water
charge

¢ In-stream water
reserve

* Payment for
environmental
services

« Pollution charge

« Incentives for
pollution
abatement
technologies

Affected farm
households,
fisherfolks

Spring and potable
water users, esp.
children

5. Leakages,
overflowing or collapse
of tailings dam

* Subsistence income losses

* Resettlement cost

« Cost of potable water

« Productivity (income) loss of
agriculture, fishery,
hydroelectric, recreation,
services

« In stream habitat damage

 Restoration cost of polluted
bodies

» Habitat productivity loss, e.g.
fish yield

« Cost of potable water source,
water for other uses

« Health cost (e.g. cost of ilinesy
human capital or productivity
loss)

» Wastewater treatment, cost of

abatement and technology

 Geologic risk or
land vulnerability
assessment study

« Damage or loss
compensation

* Incorporation of
disaster-prone
areas into the
Protected Area
system

« Environmental
insurance system

Affected onsite and
downstream
communities

Affected farm
households,
fisherfolks,
recreationists,
enterprises
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Appendix
MGB'’s Estimated Benefits per Mine in Million $ (25Mt/year)
Copper-gold mine; Area: 50,000 hectares: yearsadyxtion: 20

Foreign Exchange Revenue: 25M mt($15.6/mt) = $398KI800M over life-of-mine
Investment inflow: $740M (implies a capital expende/ year $37M)

Direct mining & milling cost: $120M/yearNon-labor cost: 36.6%)

Payroll (may be included in direct mining cost)48M/year; 286M/lon{Labor: 3.7%)
Annual production cost: $157M/25M mt = $6.28M/ mt

Royalty to IP: $3.9M/ yeaflP & community: 1.2%) less government withholding
Community development (.9 of 1% of direct miningllimg cost): $0.9M/year
Government taxes (about 16%)

Excise tax: $6.25M/year

Custom duties: $0.15M/year

Real property tax: $3.5M/year

Local business tax (2% of sales VS 37.5 of 1% ofgisales): $0.75M/year
Development of geosciences and mining technologyo01% of mining, milling cost):
$0.30M/year

Occupation fees: 0.05M/year

Corporate income tax $51.4M/year

Tax on dividends $2.50M/year

National government royalty (5% actual market value

Corporate income including dividends tax, net apooate tax: 159.79M/yedabout
41%)

Environmental Work Program (10% of investment fag entire lom) $6.01M/year
(1.5%)

Rehabilitation Cash Fund (3-5% of mining, millingsts or P5M, whichever is lower)
Mine waste and tailings fee: volume of waste ailthtgs, given the production level —
fee would be drawn from corporate income — feesrateve not been adjusted since 197 -
Water consumption — is the cost included in theimgirand milling cost — if not, because
there is no user charge for groundwater use -
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