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Executive Summary

Considering the extractive nature of mining, can a mining firm ever contribute to the
country's sustainable economic growth0 If so, how can this be done? With the help of the User's
Cost theory of depletion as analytical framework, which asserts the existence of a user's cost
component of rent that must be invested in profitable enterprises to perpetuate the current level
of income; this work looked into the operation of a domestic copper-gold mining firm with the
following objectives:

a) to determine the nature and form of necessary data;
b) to illustrate the calculation ofa mining firm's depletion: and
c) to show the use and interpretation of a mining firm's user's cost 111 the

context of the country's economic growth.

This paper concludes that a mining firm contributes to sustainable economic growth by investing
its user's costs in economic ventures that provides for a perpetual flow of income. whether
mining-related or not. Empirical evidence shows that at least two mining firms out of three
contribute to sustainable economic growth of the country. Finally, this study suggests that
proper management can make a mining firm contribute to the country's sustainable economic
growth, contrary to popular beliefs.
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1. Introduction

It is fashionable these days to associate mInIng with pollution and environmental
degradation. Indeed it has been tagged as being responsible for virtually any or all
environmental ills, real or imagined. A number of mining disasters has succeeded in portraying
mining as an environmental "evil". This image, coupled with the extractive nature of mining, is
lIsed as argument for saying that mining leads only to unsustainable economic gro\\1h. Against
this background. one might ask: Can mining ever contribute to sustainable economic growth?

2. Objectives

This grim picture of mining. must be subjected to scientific analysis to put the industry
role in proper perspective. Natural Resources Accounting provides a methodology for this
purpose. Employing the User's Cost theory of depletion as analytical framework. this work
looked into the operation of a domestic copper-gold mining firm with the following objectives:

a) to determine the nature and form of necessary data;
b) to illustrate the calculation ofa mining firm's depletion; and
c) to show the use and interpretation of a mining firm's user's cost In the

context of the country's economic growth.

The User's Cost theory of depletion asse'1S the existence of a user's cost component of rent that
must be invested in profitable enterprises to perpetuate the current level of income. To simplify
the analysis. mineral depletion is separated from the environmental aspects of mining: thus the
study focuses only on mineral depletion3. Three methods (or theories) are usually employed
locally for analyzing mineral depletion: (I) the Net Price Method. (2) the Asset Value Method.
and (3) the User's Cost Method" (e.g. see Santos. 1995). However. this paper employs the
User's Cost Method because, of the three. it is the one that directly addresses how a mining firm
can have a sustainable tlow of incomes.

3. Analytical Framework and Methodology

This section presents graphical and mathematical methods of analyzing different facets
of mineral resources; starting from resources all the way through reserves, life index of reserves.
mineral extraction, rent and investments. These devices facilitate the analysis and interpretation
of mineral resources depletion in the context of sustainable economic gro\\1h. Another concept
that is useful in interpreting negative rent or depletion is the analytic time period of mineral
supply (Brooks. 1976).

3.1 Tl]e Sustainable Path of Mining

From the perspective of the User's Cost theory of depletion. Figure / describes the tlow
from the various types of resources6 to reserves. then to production which gives rise to rent.
Rem is then decomposed into user's cost and true income components with the use of the life
index of reserves (reserves/annual production) and discount rate. which can then be spent on
investments and other types of expenditures. If all of the user's costs are invested in productive
enterprises (whether mineral related or not). $llstainability of the current level of income can be



achieved. However, if user's costs are not all invested, then the current level of income can not
be sustained. True income, however, can be spent in any manner without adversely affecting the
future level of income.

RESOURCES
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SUBMARGINAL
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I
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I
PRODUCTION
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I
RENT
(PROFIT)
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(NON-MINERAL-RELATED) (CONSUMPTION)

Figure 1. SustailliJbility Path ofMill illI' hy U,er's Cost TheOlY

3,2 The User's Cost Formula

The User's Cost Method asserts that rent resulting from mineral extraction for any
period is decomposable into "true" income and user's cost. True income (also called Hicksian
income) is that portion of one's earnings which can be spent in any manner without adversely
affecting the level of future income: whereas user's cost is that component which must be
invested in productive enterprises in order to sustain the current level of income. Hence, the
proper management of user's cost (or depletion in the sense of the User's Cost theory) is the key
to the sustainability of income. (EI Sel'afy, 1989).
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EI Serafy originally stated the User's Cost theory of depletion in the form of the
following mathematical formulas:

(PYI - PYa) = (R-X) = R[I+r]-(T+I) ( I J

where (PYI-PYa) = depletion;
PY I, PYa are the present values of reserves for year 1 and for year a;
R = rent, (price-cost);
X = true income~

I' = discount rate, or cost of money; and
T = the life time ofa mine's reserves

if extracted at current rate of production.

Alternatively, the User's Cost theory of depletion can be expressed by emphasizing the
Hicksian income, X. as shown below:

x = R[ I-(I+rj-(T+IJ] (2)

.Ii

Both Equation I and Equation2 decompose rent, either directly or indirectly, into true income, X.
and user's cost, (R-X).

The User's Cost theory, therefore, states how a mining firm (or a mining industry) can
contribute to sustainable economic growth. i.e.. by investing the user's cost component of
mineral rent (or profit) in productive cmerprises. By so doing the current level of income can be
perpetuated.

Measuring the user's costs of a mining firm and comparing them with the corresponding
value of its investments during a given period will reveal to what extent the firm is contributing
to sustainable econom ic growth. If user's cost exceeds investments, then the firm is investing
less than what is necessary to perpetuate the current level of income; if user's cost equals
investments, then the firm is investing just enough to sustain the current flow of income; and if
investments exceed user's cost, then the firm is investing more than enough to make the current
level of income sustainable.

The User's Cost theory was employed in this paper in thc analysis of the depletion of the
mineral resources assets of the Lepanto Consolidated Mining Corporation from 197a to 1996.
This company was selected because of its considerable amount of published time series data.
This exercise serves as a concrete example of how one can use the theory to investigate the
sustainable behavior of a mining firm (or industry). For purposes of comparison, the user's costs
and investments of two other mining tinns are also considered. Details of calculation on these
latter finns are appended.

Negative rent which gives rise to negative depletion poses a problem in interpreting the
results of the application of the theory. Intuitively one can say that negative rent and hence
negative depletion can not be sustained in the long run. It is therefore useful to explain the
meaning of short run. medium rlln and long fUll.

3



4. Data Requirements and Calculation of Depletion

Data essential for the calculation and interpretation of user's cost and the sustainability
of a mining firm's acts are presented in tabular and graphical form in this section.

4.1 Ore Reserves, Production and Life Index

Aggregate ore reserves are presented in Table 1. along with the copper and gold
concentration or grade. It consists of proven. probable and broken ores. Broken ores are either
probable or proven ores which are already detached from the host rocks or which are in
stockpile. Note that copper content in ore decreases as the tonnage. However, gold content is
low in earl ier years (1970 - 1974). It rose to above 3 gm/MT from 1990 to 1996. then decline to
below 3 gm/MT from 1990 to 1996.

TaMe 1. Lepanto Mine's Ore Reserves

Year Total Ore Resel'"es (Mt) % Cu G Au/Mt Cu Reserves (Mt)
Cl C2 C3 C4

1971l 9.027.000 2.90 0.167 261.783

1971 9.194.430 2.90 0.129 266.638

1972 9.245.490 2.95 0.123 272.742

1973 9.277.500 2.85 0.123 264.409
1974 9.402.300 2.77 0.135 260.444

1975 8.574.266 2.69 3.977 230.648

1976 7.561.660 2.62 3.861 198.115

1977 7.236.760 2.57 3.728 185.985

197X 6.410.190 2.55 3.891 163.460

1979 5.760.150 2.53 4.116 145.734

19XO 5.567.400 2.53 3.639 140.855

Inl 5.641.090 2.47 3.522 139.335

1982 5.686.900 2.42 3.364 137.623

1983 5.236.020 2.39 3.329 125.141

In4 5.026.210 2.36 3.297 118.619

1985 5.118.340 2.32 3.299 118.745

1986 5.008.970 2.17 3.409 108.695

In7 5.007.860 2.09 3.323 104.664

1988 4.953.180 1.95 3.400 96.587

\989 4.902.970 1.94 3.137 95.118

1990 4.928.890 1.94 2.840 95.620

1991 4.962.670 1.87 2.X05 92.802

1992 5.012.220 1.76 2.708 88.215

\lJ93 5.203.950 1.78 :!.449 92.630

199.:1. 5.229.920 1.76 2.393 92.047

1995 5.440.300 1.72 2.506 93.573

1996 5.575.760 1.79 2.369 99.806

Mean 6.303,426 o '0 2.67 151.483_ . .J_

SD. 1.669.421 0.41 1.32 65.534

n 27 27 27 27

SllurCC: i\'lincs and GCOSCiCIKCS Bureau. 1999

NOle: ('4" lei' C2]1 1IlIJ
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Three metal products of Lepanto mines, copper. gold and silver are shown in Table 2. It
can be seen that gold represents a considerable proportion of the value of total production. that is
40 percent on the average. On the other hand. silver accounts for about 2.9 percent of total value

... of production on the average. In the mining industry. copper is considered the main product

while both gold and silver are classified as byproducts. Gold can be classified mOre appropriately

as co-product (along with copper). instead of byproduct because of its importance in determining
the value of total production.

TaMe 2 Lepanto Mine's Annual Production

Metal Production Value of Production (In Current Million Pesos)
Year Copper Gold Silver Total

(Mt) (Grams) (Grams) Copper Gold Silver Production
CI C2 C3 C4 C5 C6 C7

1970 19.331 4.261 12.721 171.70 22.48 3.46 197.64
1971 29.743 5.005 14.681 162.02 34.06 3.52 199.60
1972 15.905 3.767 13.686 188.13 63.30 5.26 256.69
1973 25.307 3.026 14.121 225.66 75.04 6.76 307.46

>iIII 1974 15.077 1.729 S.053 155.23 74.33 7.06 236.62

1975 13.308 1.294 7.371 109.54 56.59 6.14 172.27

1976 4.172 558 1.871 139.23 37.64 7.78 184.65
1977 18.570 2.335 8.182 109.38 58.36 4.23 171.9"
1918 16.111 2.265 7.316 165.77 117.86 6.74 290.37

1979 IS.6-l6 2.350 1\.912 255.03 177.43 20A7 452.93

1980 15.231 1.809 iA25 151.49 193.26 16.74 361.49

19S1 15.314 1.922 8.090 282.35 246.50 18.64 547.49
1982 17.415 2.351 9.103 193.98 224.78 12.47 ·GI.:n
1983 16.838 1.987 9.287 139.33 248.0 I 24.61 511.95

1984 9.045 1.159 4.830 409.94 446.43 42.25 898.62
1985 13.604 1.820 6.811 350.56 281.28 25.40 657.2.:1

1986 14.075 1.994 6.795 390.27 451.42 23.91 865.60
1987 14.116 2.5:W 7.271 516.43 675.59 30.29 1.222.31

1988 13.157 2.571 8.751 598.18 624.75 29.74 1.252.6i
1989 12.993 2.154 8A80 601.61 505.67 23.10 1.130.38

1990 13.4X7 1.868 X.393 815.32 558.33 29.62 IA03.27

1991 12.784 1.646 S.232 618.55 39357 20.94 1.1l33.U6
1992 Il.~ 12 1.515 7.525 624.21 -Ul1.95 21.06 1.£W7.22

1993 12.391 1.241 9.005 551.86 386.£)5 28.46 966.37
if 1994 14.489 1.025 10.022 779.1-l 227.88 34.10 I.U41.12

11.)95 10.595 628 S.7.tO 736.07 196.46 3054 963.07

1996 9.286 1.248 8.865 451.51 241.76 27.00 ;20.27

• Mean 15.637 2.076 8.687 370.09 260.03 18.90 649.02
S.D. 5.951 1.019 2.686 225.78 192.71 11.10 397.60

n 17 17 27 27 27 27 27

Sourcc: l\1il\e~ and (j~o~ci~nc~~ Bureau. 1999
N\llc: C7::= C-t + (5 + C6
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Life of the mine, or life index. defined as the number of years it will take to exhaust the
reserves if extracted at the current rate of production, is shown in Tuble 3. The value of the
concept of life index as a measure of mineral availability is questionable, even misleading, due
to the many factors that affect it. For instance, in Tuble 3 life index for 1976 is very much higher
than those for other years. as if there were a major upheaval in reserves. In fact, the sudden rise
in life index is not due to any dramatic increase in reserves, but due to sudden decline in
production resulting from the effects of a super typhoon that devastated the mine facilities during
the year. The same effect can be caused by a strong earthquake or a major labor strike.
Nevertheless, we need to have a good understanding of the concept since it plays an important
role in the theory of mineral depletion. notwithstanding its defects.

Table 3 Lepanto Mine's Copper Reserves, Production and Life Index

Yenr ell Reserves ell Production Life Index
(MT) (MT) (in years)

1970 261.783 29.331 9

1971 266.638 29.743 9

1971 271.742 25.905 11

1973 264.409 25,307 10

1974 260.444 15.077 17

1975 230.648 13.308 17

1976 198.115 4.171 47
1977 185.985 18.570 10

1978 163.460 16.111 10

1979 145.734 18.646 8
1980 140.855 15.231 9

1'IX 1 139.335 15.314 9

1982 137.623 17.415 8

1983 125.141 16.838 7

1'lX4 118.619 9.045 13

1985 118.745 13.604 9

1986 108.695 14.075 8

1987 104.664 14.1 16 7

19S8 96.587 13.157 7

19W) 95.118 12.993 7
199() 95.620 13.487 7

1991 92.802 12.784 7

1992 88.215 11.212 8

1993 92.630 12.391 7

1994 n.047 14.489 6

1995 93.573 10.595 9

1996 99.806 9,286 11

Mean 151,483 15,637 11

S.D 65.534 5,951 8

n 27 27 27

Source: Mill~S <lnd Geosciences Bureau. 1999.
Note: ('3 = [Cl/C21

Reserves and production are plotted in Figure 2. Notice the downsloping reserves curve
indicating the well-known trend in the depletion of a mining firm's ore reserves. Decline in

6
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annual production is less dramatic than that of reserves, though punctuated by occasional peaks
and troughs that capture important events that disrupt production, such as major typhoons.
e3l1hquakes or strikes.
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Figure 2. Lepanto Mine's Reserves and Production
Source: Tablc.: 3.
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Figure 3. Lepanto Mine's Life Index
Source: Tabl~ 3.

In Figure 3. the behavior of life index of reserves is shown. Sharp peaks in the curve
correspond to unusually low production levels. For instance, in 1976 production was particularly
low (due to disruption by strong typhoon) whereas reserves level was on a regularly declining
curve. this yielded a high life index as if there were a spectacular increase in reserves. Life index
almost randomly tluctuates from 7 to 47 years. More sensibly, life index fluctuates between 7
and 20 years if we consider that 1976 was an abnormal year having been associated with a
destructive typhoon that reduced production to very a low level.
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4.2 Revenues, Costs and Rents

Data on revenues, costs and rents are summarized in Table 4. Total revenues consist of
the Sum of the sales of copper, gold, and silver. As for costs, there are three categories: Category
I consists of essential production costs such as milling and mining costs, among others.
Category 2 consists of taxes and royalties. Finally, Category 3 is cost to entrepreneur, defined as
the minimum amount which an entrepreneur would require in order to undertake the investment.
This cost is measured in this paper by multiplying the value of fixed assets (investments) by the
minimum rate which an entrepreneur would expect to earn from his investments (assumed to be
15 percent, as recommended by NEDA). Total cost then is the SUm of the three cost categories.
Necessary production cost is equal to the sum of categories I and 3.

Table 4 Lepanto Mine's Revenues, Costs and Rents (in current million Philippine Pesos)

Tot.1 Production Fixed Cost to Necessary Total
Year Revenues Costs/Expenses T~lxes Assets Entrepreneur Costs Costs Rent I Rent 2

CI C2 C3 C4 C5 C6 C7 C8 C9

1970 197.64 134.70 46.27 40.00 6.00 140.70 186.97 56.94 10.67

1971 199.60 101.36 41.89 57.35 8.60 109.96 151.85 89.64 47.75

1972 256.69 161.22 39.38 79.61 11.94 173.16 212.54 8353 44.15

1973 307.46 145.93 70.26 90.61 13.59 159.52 229.77 147.94 77.69

1974 136.61 167.71 62.56 120.92 18.14 185.85 248.41 50.78 ·1 1.79
1975 172.27 174.62 11.69 157.79 23.67 198.29 209.98 -26.02 -37.71
1976 184.65 184.85 7.25 146.30 21.95 206.80 214.05 -22.15 -29.40

1977 171.97 119.46 26.01 158.52 23.78 143.23 16925 28.74 1.73
1978 290.37 198.12 42.6R 171.72 25.76 223.87 266.55 66.50 23.82

1979 452.lJ3 233.99 84.13 18580 27.87 261.86 345.99 191.07 106.94

1980 361.49 176.40 80.06 205.92 30.89 207.28 287.34 154.21 74.15

1981 547.49 479.82 34.85 216.73 32.51 512.33 547.18 35.16 0.31

1982 431.23 396.17 24.93 283.18 42.48 438.64 463.58 -7.41 -32.35

1983 511.95 389.21 32.76 428.68 64.30 453.51 486.27 58.44 25.68

1984 898.62 816.11 25.56 570.70 85.61 901.72 927.27 -3.10 -28.65

1985 657.24 634.62 24.66 626.08 93.91 728.53 753.19 -71.29 -95.95

1986 865.60 817.59 38.21 613.88 92.08 909.67 947.88 -44.07 -82.28

1987 1.222.31 815.64 193.89 601.05 90.16 905.79 1.099.68 316.52 122.63

1988 1.252.67 835.80 190.64 626.93 94.04 929.84 1.120.48 322.83 132.19

1989 1.130.38 775.41 169.92 591.68 88.75 864.17 1.034.08 266.22 96.30
19lJ{) 1.403.27 1.066.18 176.34 639.41) 95.91 1.162.09 1.338.43 241.18 64.84 101
1991 1.033.06 936.84 90.28 697.65 104.65 1.041.49 1.131.77 -8.43 -98.71

1992 1.047.22 1.171.03 40.62 749.56 112.43 1.283.46 1.324.08 -236.24 -276.86

1993 966.37 1.154.14 41.79 913.75 137.06 1.291.20 1.333.00 -324.83 -366.63
ilIo'1994 1.041.12 1.060.07 44.15 1.069.52 160.43 1.220.50 1.264.65 -179.38 -223.53

1995 963.07 954.34 29.02 1.414.18 212.13 1.166.47 1.195.49 -203.40 -232.42

1996 720.27 874.63 29.53 1.691.67 253.75 1.128.38 1.157.90 -408.11 -437.63
liliH

Mean 649.02 554.66 62.94 487.01 73.05 627.72 690.65 21.31 -41.63

S.D. 397.60 380.26 54.87 421.35 63.20 433.43 452.03 180.15 147.33

n 27 27 27 27 27 27 27 27 27 "'1
Source: Mines and Geosciences Bureau. 1999

Iooi
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Noles: (" I = consb,ts of the sum of copper. gold ,1Ild silver sales.
("2 = cvvers mining.. milling. smclting. relining and other related charges: administrative

cxpenses: depreciation. anulrtiz,lt;OIl. depletion and interest and other charges
C.J = property. pl,lIlt :lIld equipmellt
("5 = ("4* 15%
C6=C2+C5
("7 = ("2. -;- ("3 -;- C5
CS = C I-C2-("5
("9 = C I·C2~C3-C5

These categories of costs give rise to two types of Rents: Rentl is the difference between
total revenues and necessary production costs; whereas Rent2 is the difference between total
revenues and total costs.

Trends over time of costs and revenues are shown in Figure -I. This figure shows the
years when mining was profitable, just breaking even, or losing. Figure 5 shows even more
clearly the profitable and unprofitable years of mining. It is clear that costs have outpaced rents
or profits after thc 1980s (year 12 and beyond). The rents in Figure 5 are used below to
determine depletion .
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0.00
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....

__ Total Revenues (P million) ---.....- Necessary Costs (P mUion) -a- Total C"A:>sts (P rrnfion)

Figure -I. Lepanto rvline"s Revenues and Costs
Soun.:c; Tabk' 4.

It is interesting to note that copper mining in the Philippines is not economically feasible
to operate without the secondary metal products, particularly gold, This is so because the grades
of most porphyry copper deposits are low. about 0.5 percent copper or less. compared to those of
other countries. like Chile where grades of porphyry copper could go as high as 1.5· 2 percent.
However, the presence of associated gold and silver raises the total revenue to economic levels.
raMe 5 and its corresponding Figure -I illustrate this fact. Note that the production cost curve of
Lepanto is always above the copper revenue curve, indicating that the mine will be losing if its
rcvenues depended only on copper. However. total revenues curve (which includes gold and
silver). exceeds total costs in most of the years under study. which in turn indicates profits?

9



-1,400.00

1,200.00

'1,000.00

800.00

'"0 . 60000
'""a- 400.00
t:

~ 200.00

~ 0.00

-200.00 N ..,. <D '" 0 N ..,.
'" 0

c- c- c- c- '" '" '" '" '" '"'" '" 0> 0> 0> 0> '" 0> '" 0>

-400.00
~

-600.00

Year

-II- Total Costs (Pmllion) -II- Rent 1 (Pmllion) -Ir- Rent 2 (Fmllion)

Figure 5. Lepanto Mine's Total Costs and Rents
Source: Table 4.
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Tahle 5 Lepanto Mine's Total Revenues, Copper Revenues and Total Costs

Year Total Revenues Copper Revenue Total Costs
(current PhP million) (current PhP million) (current PhP million)

1970 197.64 171.70 186.97
1971 199.6 161.02 151.85
1971 256.69 188.13 212.5-1
1973 307.46 225.66 229.77
1974 136.61 155.13 148.41
1975 1n.17 109.54 209.98
1976 184.65 139.23 214.05
1977 171.97 109.38 169.15
1978 290.37 165.77 166.55
1979 451.93 255.03 345.99

1980 361.49 151.49 187.34
1981 547.49 182.35 547.18
1982 431.23 193.98 463.58
1983 511. 95 239.33 486.17
1984 898.61 409.94 927.27
19S5 657.24 350.56 753.19

1986 865.6 390.17 947.88
19S7 1222.31 516.43 1.099.68
1988 1252.67 598.18 1.110.48
1989 1130.38 601.61 1.03·:'08
1990 )·W3.27 815.32 1.338.-13
1991 1033.06 618.55 1.13 1.77
1992 1047.22 614.11 1.32-tOS
1993 966.37 551.86 1.333.00
1994 1041.11 779.14 U64.65
1995 963.07 736.Q7 1.195.49
1996 710.17 451.51 1.157.90

Mean 649.02 370.09 690.65
S.D. 397.60 225.78 452.03

n 17 17 17

Source: rablc 1: ,md T,lble ..1. this paper

4.3 Investments of Lepanto Consolidated Mining Corporation

The Lepanto Consolidated Mining Corporation has a long history of profitable operation.

Since J939 it has declared 37 cash dividends and 20 stock dividends. Its consolidated assets. a
measure of total investments, stood at PhP2.7 billion in J989. Investments in other companies
were valued at PhP536 million as of 1995. Some of the investments in other companies are
listed below: (Lepanto Consolidated Mining Corporation, Annual reports, different years).

a) Lepanto Investments and Development Corporation (100% owned)
b) Shipside, Inc. (100% owned)

c) Diamond Drilling Corporation of the Philippines (100% owned)
d) Diamond Boart Philippines (80% owned)
e) First Lepanto Corporation (1005 owned)
t) Far Southeast Gold Resources. Inc. (60% owned)

I J



It is significant that of the six companies above, only one is mining oriented, indicating
the possibility of investing in non-mining ventures. Investments of the company, particularly in
non-mining enterprises, illustrate how the finn's depletion is transformed into assets that can
yield perpelllal income.

5. Calculating Depletion or User's Cost

Annual depletion of Lepanto Mines from 1970 to 1996 are computed in this section
using User's Cost formula. Parameters used are the life index from Table 3, and Rent I and Rent
2 defined and estimated in section 3.2, and two values of discount rates, viz; 10 percent and 15
percent. The discount rates were recommended by the National Economic Development
Authority (NEDA).

Calculated depletion (and true income) values with the use of Rentl at discount rates of
10 and 15 percent are shown in Table 6. Corresponding depletion using Rent2 are shown in
Table 7. Figure 7 shows the annual depletion, calculated at 10 percent and 15 percent discount
rates, alongside Rentl. Note that the depletion at 15 percent discount rate is always less than the
corresponding depletion at 10 percent. Of course either depletion is always less than Rent1.
Using Rent2, again depletions are calculated at 10 and 15 percent discount rates and plotted in
Figure 8, alongside Rent2. Note that negative depletions are more prominent in Figure 8 than in
Figure 7.

Table 6 Lepanto Mine's Depletion at Rent I (in current million Philippine Pesos)

Year Life Rent t Income Depletion (XIOI (XI5! (DepIIO! (DepII5!
Index XIO XI5 (RI-XIO) (RI-XI5) Rentl) Rentl) Rentl) Rentl)

CI C2 C3 C4 C5 C6 C7 C8 C9 CIO

1970 9 56.94 32.62 40.58 24.32 16.36 57.29 71.27 42.71 28.73
1971 9 89.64 51.49 64.03 38.14 25.61 57.45 71.43 42.55 28.57
1972 11 83.53 52.91 64.35 30.62 19.18 63.34 77.04 36.66 22.96
1973 10 147.94 93.29 113.59 54.65 34.35 63.06 76.78 36.94 T'')'')-.)._-

1974 17 50.78 40.99 46.23 9.79 4.54 80.73 91.06 19.27 8.94
1975 17 ·26.02 -21.03 -23.71 -4.99 -2.31 80.83 91.13 19.17 8.S7
1976 47 ·22.15 -21.91 -22.12 -0.24 -0.03 98.92 99.87 1.08 0.13
1977 10 28.74 17.67 21.65 11.06 7.09 61.50 75.33 38.50 24.67
1978 10 66.50 41.21 50.39 25.28 16.11 61.98 75.78 38.02 2-:1..22
1979 8 191.07 100.36 126.98 90.72 64'<19 52.52 66.46 47.48 33.54
1980 9 154.21 90.33 111.86 63.87 42.34 58.58 72.54 41.42 27.46
1981 9 35.16 20.39 25.30 14.77 9.86 57.99 71.96 42.01 28.04
1982 8 -7.41 -3.92 -4.96 -3.49 -2.46 52.9\ 66.86 47.09 33.14
1983 7 58.44 29.66 37.76 28.78 20.68 50.75 64.61 49.25 35.39
\984 13 -3.10 -2.21 -2.60 -0.89 -0.50 71.35 84.00 2865 16.00
1985 9 -71.29 -40.27 -50.24 -31.03 -21.05 56.48 70.48 43.52 29.52
1986 8 -44.07 -22.96 -29.10 -21.1\ -14.98 52.10 66.02 47.90 33.98
1987 7 316.52 160.39 204.22 156.13 112.29 50.67 64.52 49.33 35.48
1988 7 322.83 162.47 207.12 160.36 115.71 50.33 64.16 49.67 35.84
1989 7 266.22 133.72 170.52 132.50 95.69 50.23 64.05 49.77 35.95
1990 7 241.18 118.47 151.64 \22.71 89.54 49.12 62.88 50.88 37.12
1991 7 -8.43 -4.21 -5.37 -4.22 -3.06 49.94 63.74 5006 36.26
\992 8 ~236.24 -124.64 -157.58 -1\1.60 -78.67 52.76 66.70 47.24 33.30

1993 7 -324.83 -165.53 -2\ 0.57 -159.30 -114.26 50.96 64.82 49,(14 35.1 g

1994 6 -179.38 -S 1.47 -105.56 -97.91 -73.82 45.42 58.85 54.58 41.15

\995 9 -203.40 -115.74 -144.21 -87.66 -59.19 56.90 71J.90 43.10 29,10

1996 11 -408.11 -261.59 -317.24 -146.52 -90.86 64.10 77.74 35.90 22.26
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cont"d. Table 6.

Year Life Rent I Income Depletion (X 101 (X1S1 (DepllOI (DepllSI
Index XIO XIS (RI-XIO) (RI-XIS) Rentl) Rentl} Rentl) Rentl)

CI C2 C3 C~ CS C6 C7 C8 C9 CIO

Mean II 21.31 10.39 13.44 10.92 7.86 59.19 72.26 40.8\ 27.74
S.D. 7.84 180.\5 98.85 123.52 82.67 58.14 11.88 9.79 11.88 9.79

n 27 27 27 27 27 27 27 27 27 27

S()urc~: Tahle.3 and Tnhlc ·;L this paper.
Notes:
)\10= IC2*(I-(1.10)"·Cl} C5=C2-C3
X15= K2*(I-{I.15)"-CI] C6=C2-C4

C7 = ID/C2J'100
C8=(C4IC2)"OO

(9 = IC5/C2)'100
CIO =IC6fC1'IOO
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The ratio of depletion to Rent 1 and Rent2 are plotted in Figures 8 and 10. Calculation of

these values are shown in Tables 6 and 7. These figures indicate the proportion of rent which -
must be invested in profitable enterprises in order to keep income sustainable. On the average

depletion at Rent I is 33 - 45 percent and 9 - 11 percent at Rent2, assuming 10 and 15 percent

discount rates, respectively. Obviously, depletion decreases as interest rate increases, keeping

rent constant: and depletion decreases Ji'om Rent 1 to Rent2.

Table 7 Lepanto Mine's Depletion at Rent 2 (in current million Philippine Pesos)

Year Life Rent 2 Income Depletion (XIOI (XISI (DepilOI (DepIlS!

Index XIO XIS (R2-XI0) (R2-XI5) Rent2) Rent2) Rent2) Rent2)

Cl C2 C3 C4 CS C6 C7 C8 C9 CIO
....

Ino 9 10.67 6.11 7.60 4.56 3.06 57.29 71.27 42.71 28.73

1971 9 47.75 27.43 34.11 20.32 13.64 57.45 71.43 42.55 28.57

1972 11 44.15 27.97 34.02 16.19 10.14 63.34 77.04 36.66 22.96

1973 10 77.69 48.99 59.65 28.70 18.04 63.06 76.78 36.94 23.22

1974 17 -11.79 -9.52 -10.73 -2.27 -1.05 80.73 91.06 19.27 8.94

1975 17 -37.71 -30.48 -34.37 -7.23 -3.35 80.83 91.13 19.17 8.87

1976 47 -29.40 -29.08 -29.36 -0.32 -0.04 98.92 99.87 1.08 0.13

1977 10 2.73 1.68 2.05 1.05 0.67 61.50 75.33 38.50 24.67

1978 10 23.82 14.76 18.05 9.06 5.77 61.98 75.78 3802 24.22

1979 8 }O6.94 56.\7 71.()7 50.77 35.87 52.52 66.46 47.48 33.54

1980 9 74.15 43.44 53.79 30.71 20.36 58.58 72.54 41.42 27.46

1981 9 0.31 0.18 0.22 0.13 0.09 57.99 71. 96 42.01 28.04 Ui
1982 8 -32.35 -17.12 -21.63 -15.23 -10.72 52.91 66.86 47.09 33.14

19B3 7 25.68 13.03 16.59 12.65 9.09 50.75 64.61 49.25 35.39

1984 13 -28.65 -20.44 -24.07 -8.21 -4.58 71.35 84.00 28.65 16.00

1985 9 -95.95 -54.19 -67.62 -41.76 -28.33 56.48 70.48 43.52 29.52

1986 8 -82.28 -42.87 -54.32 -39.41 -27.96 52.10 66.02 47.90 33.98

1987 7 122.63 62.14 79.12 60.49 43.51 50.67 64.52 49.33 35.48

1988 7 132.19 66.52 84.81 65.66 47.38 50.33 64.16 49.67 35.84

1989 7 96.30 48.37 61.68 47.93 34.62 50.23 64.05 49.77 35.95

1990 7 64.84 31.85 40.77 32.99 24.07 49.12 62.88 50.88 37.12

1991 7 -98.71 -49.29 -62.92 -49.42 -3579 49.94 63.74 50.06 36.26

1992 8 -276.86 -146.07 -184.67 -130.79 -92.19 52.76 66.70 47.24 33.30

!lJ93 7 -366.63 -186.X3 -237.66 -179.80 -128.96 50.W> 64.82 49.04 35.18
..,

1994 6 -213.53 -101.53 -131.54 -122.00 -91.99 45.42 58.85 54.58 41.15

1995 9 -232.42 -132.26 -164.78 -IO().16 -67.64 56.90 70.90 43.10 29.10

1996 11 -437.63 -280.52 -340.20 -157.12 -97.44 64.10 77.74 35.90 22.26

Mean 11 -41.63 -24.13 -29.64 -17.50 -11.99 59.19 72.26 40.81 27.74

S.D. 7.84 147.33 82.70 102.87 66.07 46.06 11.88 9.79 11.88 9.79

n 27 27 27 27 27 27 27 27 27 27 \ill

Source: Tahk 3 and T:,bk 4. this paper.

Notes:
XIO, [('2'(I-(I.IO)·'-C'1] C5 = C2 ~C3 C'7, [C'31C'2)'100 C'9, [C51C'2]')00

XIS' [('2' (1-(1.15Y-C'1] C'6' C'2 - ('4 ('8' 1C'41C'2]'1 00 (' I0 '1C'61C'2]' 100

...
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A problem of interpretation arises due to negative rent, say for 1974 to 1976 and 1985 [0

1986, which also gives rise to negative income and depletion. In this case, the entire rent may be
counted as depletion since negative rent implies losses or dissipation of capital which tend to
reduce future income. However, some authority (e.g. Peskin, 1998, personal communication)
does not agree with this interpretation. though no alternative interpretation has been suggested.
It is also stated that negative rent could only be a short term phenomenon and could not persist in
the long run (e.g. Peskin, personal communication). Data on rent in this paper confirm this
statement with respect to Lepanto because even if some negative rents occur in succession, the
time periods they cover correspond to ,;hort run time frame only. That is. seqnences of negative
rents are not long enough to correspond to medium run. much less long run.
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6. Comparison of User's Costs and Investments'

For purposes of comparing user's cost with investment in determining how much of the
mining finn's user's cost is invested, the following procedure is followed: First, the user's costs
are expressed in constant prices based on a given reference year, then added. Then the sum of
investments of the company as of the most recent year is taken, then converted to constant price
based on the reference year. The sum of investments and of user's costs are plotted on the same
coordinate axes to effect comparison.

Table 8 Comparison of User' s Costs and Investments of Selected Mining Firms
(1996 constant prices, million Philippine Pesos)

Firm User1s Costs Investment (Investment/
User's Costs)* I00

Lepanto (1970 - 1996) 5,067.71 4,679.00 92.33
Philex (1970-1997) 5,474.75 7,517.00 137.30
Dizon (1980 - 1996) 7,201.50 4,722.40 65.58

Note: User's Costs at IO%.llsing Rentl: Dizon - TOlal Assets ofBenguet Consolidated

The lIser!s costs and investments of three mining firms are summarized in Table 8 and
plotted in Figure 11. Clearly, Philex Mines invests more than its user's cost, hence can be
expected to sustain a level of income greater than the present. Lepanto Mines investment is but a
bit less than the lIser's cost and can be expected to maintain the flow of current level of income.
Finally. Dizon Mines has invested less than user's cost and can maintain a level of income much
less than the present, unless it has other investments not measured in this study.
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Figure 11. Comparison of User's Cost and Investments of Selected Mines
Source: Table 8.
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7. Conclusion

The User's Cost theory of depletion is discussed in terms of the required parameters. viz. rent.
discount rate. and life index of the mine. It decomposes rent into true income. which can be used in
any manner without adversely affecting the future flow of income; and user's cost (depletion). which
must be invested optimally in econom ic enterprises to yield a return of at least equal to the discount
rate in order to perpetuate the current level of income.

Proper treatment of empirical data is demonstrated with respect to a particular firm in order to
come up with empirical rent and life index of the mine. Empirical depletion based on two types of
rents and two discount rates are estimated for each year. Then lIser's costs and corresponding
investments are transformed into constant terms and plotted on the same coordinate axes. The same
processes were applied to two other mining firms in order to come up with user's costs and
investments that can be compared.

It is concluded that the User's Cost theory of depletion indicates that a mining firm can
contribute to sustainable economic growth through the proper management of its revenues. more
specifically. by investing all lIser's cost component of its revenues. Empirical study of three mining
firms shows that one has been investing much more than its user's cost; another is investing almost
equal to its user's costs; and. the third is investing much less than its user's cost during the study
period. Hence. we have empirical evidence that at least some mining firms are contributing to
sustainable economic growth of the cOllntry.

Some Caveats9

The preceding conclusion that some local mining companies tend to contribute to sustainable
economic growth. to be valid. must pass two tests. embodied in the following questions:

a) Do the mining companies internalize environmental costs? If not. then it is
not valid to say that they cOlllribute to sustainable development. since
environmental costs could offset the positive effects of investing their user's
costs.

b) Are the user's costs of the mllllllg firms invested in enterprises that yield
returns which are at least equal to the discount rate~ If not, then the true
income can not be expected to be sustained in perpetuity.

Another problem which seems to weaken the results of this work arises from the many
negative rents (losses) shown at least by Lepanto Mining. For instance, for Lepanto Mining negative
rents occurred in 1984 to 1986 and 1991 to 1996. Such negative rents can not be sustained over a long
period oftime because the mining firm is likely to shut down.

Costs reported by the company actually include environmental costs though lumped together
with other costs not identified specifically as environmental costs. For instance. Lepanto Mining. as
well as Dizon Mines and Philex Mines. constructed. operate and maintain tailings ponds or dams
which catch and hold mine tailings and effluents from their mills. Should there be spills. they are
required to pay fines per ton of tailings released. or the cost of damages if there should be any. They
also aggressively pursue reforestation programs as mandated by law. In fact. Lepanto Mining has the
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densest pine forest plantation in its general area. Finally, considering the presence of militant and
aggressive environmentalist groups who are monitoring their operations, these mining finns should
have been forced to stop operation had they violated any environmental laws or regulations.

In addition to environmental costs, the mining finns also incur costs which are not strictly
necessary for the production of minerals, but may be necessary to project a "good neighbor" image.
For instance, they commonly contribute to the construction and maintenance of roads, bridges, water
systems. schools and hospitals for their host and neighboring communities. Mining firms likewise
provide livelihood or skills training for dependents of their employees and other interested parties in
their host communities so that they could become entrepreneurs or find employment outside or inside
the mining firms. They also contribute money, facilities or services during feasts and simila.· occasions
in the host and neighboring communities.

Do investments of mining firms yield returns at least equal to the discount rate? First it is
important to note that the discount rates (10 percent and 15 percent) used in this paper are somewhat
high. Ramos (1999) in studying the behavior of rea! interest rate during the 1976 to 1995 period
concluded that the appropriate real interest rate during the period is about 2 percent up to 8 percent.
Hence, he used as discount rates these two values. Against this background, investments of Lepanto
Mining in Victoria Gold Mine and neighboring gold deposits, (Claveria, Cuison, and Andam, 1999) are
likely to get returns higher than the real interest rate considering the very profitable nature of the mine.
Investments in ceramics, manufacture of drilling equipment, and drilling services are perhaps also
getting yields higher than the real interest rates considering the fact that most of the years they report

positive profits.

Finally, how can we explain the many negative rents incurred by Lepanto mining, particularly
during the 1984 to 1986 and 1991 to 1996 periods? There are at least two reasons for this behavior.
First, there has been persistent low copper prices during the period intelTllpted by occasional upswings.
But the most important reason is the fact that the tonnage and grade of reserves of the mine have been
progressively deteriorating (Table f). indicating possible exhaustion of reserves. The same condition
is also implied in the increasing cost of production (Table 4). But the final expression of mineral
reserves exhaustion is the closure of the Lepanto enargite copper mine in 1997. The many negative
rents of Lepanto Mining are therefore signs of impending exhaustion of its enargite copper deposits 10.

It is significant, however, that the Victoria Gold mine of Lepanto Mining came into stream
. immediately after closure of the enargite copper mine. This means that the mining company had

anticipated and provided replacement for the closure of the copper mine.

It can therefore be concluded. using the sustainability criteria" of Bowers (1997) that the
subject mining finns indeed tend to contribute to sustainable economic growth since the extracted
minerals are compensated for by increase in stocks of reproducible capital (and other nonrenewable
mineral reserves). Moreover. the mining operations, by-and-Iarge. make positive present values as the
environmental effects of mineral production are internalized in the operation.
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Endnotes

I Updated version of the Philippine Geothermal Professorial Chair Lecture delivered on January 8, 1998 at the
Journal Club of the National Institute of Geological Sciences, College of Science, University of the Philippines,
Diliman, Quezon City, Initially titled " A Conceptual Model for Measuring Mineral Depletion and
Environmental Effects", then HHow a Mining Firm Contributes to Sustainable Economic Growth", This
version was prepared for the Environmental and Natural Resources Accounting Project (EN RAP),
Also presented at the 1998 Geological Convention held at the Shangri-la Plaza, Dec, 2-4, 1998 under a different
title and content.

Professor, National Institute of Geological Sciences, U.P. Diliman.

Tilton (Nature's Numbers, 1999) reviewed the numerous mineral resources accounting methodologies being
used in the USA and other countries, He concluded that all are still saddled with problems, and he
recommended that the USA continued to employ the several methods they have been using until bener
understanding of their biases and problems is arrived at.

, The Net Price Method and User's Cost Method are variants of the Asset Value Method, each method
highlighting slightly different facets of depletion, The User's Cost Method was designed to serve as tool for
properly managing the petroleum revenues of some Middle East countries. It highlights how the flow of
income from extractive resources can be made sustainable.

~ It can be shown, however. that the three methods are conceptually equivalent although each one uses somewhat
different simplifying assumptions (e,g, see International Resources Group, 1997),

o Different types of mineral resources as defined in terms of the geologic risk - cost/price grid (McKelvey's Box)
are discussed in detail in Brooks, 1976,

7 Data on Philex Mines and Dizon Mines in the Appendix support the view that copper mines in the Philippines
can not be economic without the revenues from associated gold and silver.

S Depletion and investments of Philex Mines and Dizon Mines are calculated in order to provide a base for
comparing Lepanto Mine's user's costs and investments. Corresponding calculations are appended.

<) This part was ndded in response to the critique of Dr. Henry Peskin which was relayed through Dr. Marian
delos Angeles.

10 According to Tilton (Nature's Numbers. 1999) some mineral resources accounting method used in Canada
gives rise to negative reserves (must be due to negative rent). It is conceivable that when reserves of a mine are
marginal in quality, even a modest downswing in mineral prices, which are known to be volatile, could result in
negative rents. The effects of price volatility in the present study have been mitigated by arbitrarily using a lit
three year moving average of mineral price.

II Weak sustainability criterion of Bowers states that: Natural capital should only be consumed in so far as it is
compensated for by increases in the stocks of reproducible capital. Weak sustainability is satisfied if the
following two conditions are met: 1) Environmental effects of private consumption and investment decisions
are internalized by the use of Pigovian taxes; and 2) All public investn1ent projects achieve a positive present
value when the environmental consequences are given their proper monetary value and included in the project 'wti

appraisal.
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Table 2 Philex Mining Corporation's Annual Production -
Metal Production Value of Production (In Current Million Pesos)

YCHr Coppe,' Gold Silver Copper Gold Silver Magnetite Total
(MI) Grams Grams Production

('000) ('000)
Cl C2 C3 C4 C5 C6 C7 C8

....
19711 15.645 1.851 3.1147 115.37 12.87 0.75 3.35 132.33

1971 21.925 2.356 3.7111 141.94 21.29 1.118 3.53 167.84

1972 23.455 3.1164 3.829 150.07 46.05 1.33 4.93 202.38

1973 26.114R 3.574 4.444 3011.72 92.34 2.23 2.18 397.47

1974 27.227 7.3411 4.7911 324.05 130.42 4.40 45R.R7

1975 2R.12R 4.1114 5.:ng 231. 93 146.12 4.83 382.R7

1976 30.641 5.397 6.453 24R.28 154.56 5.16 1.06 409.06

1977 32.894 5.476 6.590 298.89 208.72 6.00 513.62

1978 27.1173 5.0R5 5.409 216.53 222.60 5.99 445.12

1979 22.594 3.720 4.473 294.92 254.45 11.43 560.80

19RII 22.118 I 3...t5\ 4.216 335.116 499.91 17.55 852.52

Inl 23.376 3.852 4.672 298.90 420.47 9.39 728.75

In2 23.146 4.229 5.053 336.00 478.110 111.011 824.011

""1983 21.432 4.nR 4.718 372.00 678.00 18.00 1.068.00

1984 20.891 4.541 4.846 451.00 880.00 19.011 1.3511.00

1985 24.56i 5.85R 5.g47 602.39 1.071.81 18.63 1.692.83

1986 22.956 5.371 S.W.H) 593.2R 1.208.80 16.115 1.818.13
[1.)87 23.61a -1..916 4.808 8R9.34 1.466.64 19.69 2.375.67

1988 21.912 4.185 3A30 1.116.27 1.233.97 15.11 2.365.35

1989 19.195 3.686 3.356 1.049.71 968.50 11.42 2.029.64

1990 15.727 2.742 2.6KS 982.73 830.54 9.38 1.822.65

1991 14.549 2.400 2.394 856.92 761.28 7.47 1.625.67

1992 1R.167 3.389 3.179 950.97 911.42 863 1.871.02

1993 15.2911 2.401 2.542 752.11 760.64 8.94 1.521.69

1994 1R.4RII 2.856 3.086 LJ28.34 902.96 12.00 2Jl43.30

19lJ5 11t439 2.819 3.304 1.294.54 884.41 11.79 2.190.74 ..
1996 16.161 2.843 3.195 903.95 1.851.98 20.63 2.776.55

1\)97 25.354 5.897 6.13-1 1.576.97 3.147.03 50.12 4.774.11

Mean 22.178 3.989 4.305 600.47 723.06 11.68 3.01 1.335.75
S.D. 4674.92 1.315.09 1.1 89.11 404.9361 675.31 9.65 1.46 1041.25

n 28 28 28 28 28 28 5 28

SourCI:: Mines and (;~()~eicnce~ Bureau. 1999.
Nole: <:R"" ('4 + C5 + ("6 + ('7
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Source: Mim:s nnd (jlo:o~cicnces Burenu. 1499.
Note: C3 = lCl/C21



Table -I Philex Mining Corporation's Revenues, Costs and Rents
(in current million Philippine Pesos)

Total Production Taxes Fixed Cost to Necessary Total
Year Revenues Costs & Assets Enter- Costs Costs Rent J Rent 2

...
Expenses preneur

Cl C2 C3 C4 C5 C6 C7 C8 C9

1971l 132.33 46.35 22.94 75.67 11.35 57.70 80.64 74.63 51.69

1971 167.84 68.51 26.19 83.03 12.45 8096 107.15 86.88 60.69
1972 202.38 88.86 38.05 105.76 15.86 104.72 142.77 97.66 59.61

1973 397.47 95.11 100.94 119.94 17.99 113.10 214.1l4 284.37 183.43

1974 458.87 120.95 131.73 149.68 22.45 143.40 275.13 315.47 183.74

1975 382.87 165.71 90.71l 192.47 28.87 194.58 285.28 188.29 97.59

1976 524.06 211.69 88.98 21l1.82 30.27 241.96 330.94 282.10 193.12
.,

1977 513.62 240.17 94.50 231.46 34.72 274.89 369.39 238.73 144.23

1978 445.12 262.33 83.52 234.87 35.23 297.56 381.08 147.56 64.04

1979 560.80 234.25 113.66 247.78 37.17 271.42 385.08 289.38 175.72 liii
1980 852.52 323.98 205.63 262.07 39.31 363.29 568.92 489.23 283.60

1981 728.75 354.52 128.75 302.38 45.36 399.88 528.63 328.87 200.12

1982 697.12 384.95 132.90 419.67 62.95 447.90 581l.80 249.22 116.32

1983 895.21 417.19 210.75 469.65 70.45 497.64 708.39 397.57 186.82
\984 1.\ RS.26 692.16 234.42 535.64 80.35 772.51 1.006.93 412.75 178.33

1985 1.692.83 908.01 272.53 551. 67 82.75 990.76 1.263.29 702.07 429.54

1986 1.818.13 939.14 317.14 620.1l2 93.00 1.032.14 1.349.28 785.99 468.85
1987 2.375.71 1.159.74 425.49 773.82 116.07 1.275.81 1.701.31l 1.1l99.90 674.41

1988 2.365.35 1.189.38 370.16 1.057.81 158.67 1.348.05 1.718.21 1.017.30 647.14
1989 2.029.69 1.250.25 202.50 1.278.62 191.79 1.442.04 1.644.54 587.65 385.15

1991l 1.822.65 1.279.90 151.29 1.448.87 217.33 1.497.23 1.648.52 325.42 174.13

1991 1.625.27 1.266.68 69.59 1.689.98 253.50 1.520.18 1.589.77 105.09 35.51l

1992 1.871.04 1.557.21 82.64 1.891.71 283.76 1.840.97 1.923.61 30.07 -52.57

1993 1.521.69 1.459.34 59.26 I.991l.49 29857 1.757.91 1.817.17 -236.22 -295.48

1994 2.043.30 1.51l5.60 105.62 2.161.80 324.27 1.829.87 1.935.49 213.43 107.81

1995 2.190.74 1.775.01 26.61 4.134.46 620.17 2.395.18 2.421. 79 -204.44 -231.05

1996 2.776.56 2.477.16 47.24 4.525.42 678.81 3.155.97 3.203.21 -379.41 -426.65

1997 4.774.11 3.287.22 75.65 5.490.89 823.63 4.110.85 4.186.50 663.26 587.61

Mean 1,323.26 848.98 139.62 1,115.98 167.40 1,016.37 1,156.00 306.89 167.27

S.D. 1,042.79 801.32 104.89 1.430.03 214.50 1,006.44 1,007.99 340.32 253.68

n 28 28 28 28 28 28 28 28 28

Source: Mines and Geosci~nec$ Bureau. 1999.
Notes:

('5 = C.t'" 15'~;', CS = C I-C-("5
('6=('2 + <':5 ('9 = C I~(,2-(,3·C5
C6=(,2 + ('3 + C5
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Table 5 Philex Mining Corporation's Total Revenues, Copper Revenues and Total Costs
(in current million Philippine Pesos)

Year Total Revenues Copper Revenues Total Costs

1970 13:!.33 115.37 80.6-1
1971 167.84 141.94 107.15

1972 202.38 150.07 142.77

1973 397.47 300.72 214.04
1974 458.87 324.05 275.13

1975 382.87 231.93 285.28
1976 52·l.06 248.28 330.94

1977 513.62 298.89 369.39

1978 445.12 216.53 381.08
1979 560.80 294.92 385.08

1980 852.52 335.06 568.92

1981 728.75 298.90 528.63
1982 697.12 336.00 580.80

1983 895.21 372.00 708.39

1984 1.185.26 451.00 1.006.93

1985 1.692.83 602.39 1.263.29

1986 1.818.13 593.28 1.349.28

1987 2.375.71 889.34 1.701.30

1988 2.365.35 1.116.27 1.718.21

1989 2.029.69 1.049.71 1.644.54

1990 1.822.65 982.73 1.6-18.52

1991 1.625.27 856.92 1.589.77

1992 1.871.04 950.97 1.923.61

1993 1.521.69 752.11 1.817.17

1994 2.0·B.30 1.128.34 1.935.49

1995 2.190.74 1.294.54 2.421.79

1996 2.776.56 903.95 3.203.21

1997 4.774.11 1.576.97 4.186.50

Mean 1.323.26 600.47 1.156.00

S.D. 1.042.79 404.94 1.007.99

n 28 28 28

Source: Table :2 and Tahh: ·L Ihis pnpl.:r.
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TaMe 6 Philex Mining Corporation's Depletion at Rent 1 (in current million Philippine Pesos)

Year Life Rent 1 Income Depletion (X 101 (XISI (DepilOI (DepiISI
Index XIO XIS (RI-XIO) (RI-XlS) Rentl) Renll) Renll) Renll)

CI C2 C3 C4 CS C6 C7 CB C9 CIO
...

1970 27 74.63 68.88 72.89 5.75 1.74 92.29 97.67 7.71 2.33
1971 19 86.88 72.25 80.50 14.63 6.37 83.16 92.66 16.84 7.34
1972 21 97.66 84.16 92.29 13.50 5.36 86.18 94.51 13.82 5.49
1973 22 284.37 248.92 270.95 35.45 13.42 87.54 95.28 12.46 4.72
1974 22 "315.47 275.30 300.1 I 40.17 15.36 87.27 95.13 12.73 4.87
1975 22 188.29 165.07 179.54 23.22 8.75 87.67 95.36 12.33 4.64
1976 21 282.10 244.32 267.30 37.78 14.79 86.61 94.76 13.39 5.24
1977 19 238.73 199.28 221.70 39.45 17.04 83.48 92.86 16.52 7.14
1978 23 147.56 130.64 141.40 16.92 6.16 88.53 95.82 11.47 4.18
1979 26 289.38 264.93 281.66 24.45 7.72 91.55 97.33 8.45 2.67
1980 26 489.23 448.93 476.65 40.30 12.58 91.76 97.43 8.24 2.57
1981 29 328.87 309.04 323.52 19.84 5.35 93.97 98.37 6.03 1.63
1982 36 249.22 241.17 247.60 8.05 1.62 96.77 99.35 3.23 0.65
1983 27 397.57 366.89 388.28 30.68 9.29 92.28 97.66 7.72 2.34
1984 22 412.75 361.85 393.58 50.90 19.18 87.67 95.35 12.33 4.65
1985 19 702.07 591.17 655.18 110.90 46.89 84.20 93.32 15.80 6.68
1986 20 785.99 665.46 735.72 120.53 50.27 84.67 93.60 15.33 6.40
1987 19 1.099.90 922.07 1.023.88 177.82 76.02 83.83 93.09 16.17 6.91
1988 24 1.017.30 910.05 979.74 107.25 37.56 89.46 96.31 10.54 3.69
1989 26 587.65 537.78 571.86 49.87 15.78 91.51 97.31 8.49 2.69
1990 32 325.42 310.09 321. 73 15.33 3.69 95.29 98.87 4.71 1.13
1991 34 105.09 100.80 104.13 4.29 0.97 95.91 99.08 4.09 0.92
1992 27 30.07 27.68 29.34 2.39 0.73 92.06 97.56 7.94 2.44
1993 30 -236.22 ~222.59 -232.62 -13.63 -3.60 94.23 98.47 5.77 1.53 .,
1994 24 213.43 191.92 206.06 21.51 7.37 89.92 96.55 10.08 3.45
1995 0' -204.44 -181.86 -196.36 -22.58 -8.08 88.95 96.05 11.05 3.95_0

1996 25 -379.41 -343.58 -367.49 -35.83 -11.92 90.56 96.86 9.44 3.14
1997 14 663.26 483.86 565.76 179.40 97.49 72.95 85.30 27.05 14.7() Iti

Mean 24 306.89 266.95 290.53 39.94 16.35 88.94 95.78 11.06 4.22

S.D. 4.96 340.32 293.94 321.03 53.05 24.56 4.97 2.83 4.97 2.83
n 28 28 28 28 28 28 28 28 28 28

Source: Table 3 and Table 4. this paper.
No\l.:s:
XIO= 1('2'(I-(I.IW-CII ('5 = ('2 -<.:3 C7 = [C3/C2J'1 00 C9=[C5/0I'100
XI:,= iC2 * (1-(1.15Y'-Clj (6 = ('2 - ('.:l- C8 = IC41C2J'I 00 C I0 = [C6/C2]' 100

..,

26

...,



Tahle 7 Philex Mining Corporation's Depletion at Rent 2 (in current million Philippine Pesos)

Year Life Rent 2 Income Depletion {X 101 (XISI {DepllOI (DepllSI
Index XIO X15 (R2-XIO) (R2-XIS) Rent2) Rent2) Rent2) Rent2)

CI C2 C3 C~ C5 C6 C7 C8 C9 CIO

... 1970 27 51.69 ~7.71 50A8 3.98 1.21 92.29 97.67 7.71 '"_ .•1.1

1971 19 60.69 50A7 56.23 10.22 4.45 83.16 92.66 16.8~ 7.3-l
1972 21 59.61 51.37 56.33 8.24 3.27 86.18 9~.51 13.82 5.49
1973 22 183.43 160.56 17~.77 22.86 8.66 87.54 95.28 12.46 4.72...
1974 22 183.74 160.34 .17~.79 23.39 8.95 87.27 95.13 12.73 ~.87

1975 22 97.59 85.56 93.06 12.03 4.53 87.67 95.36 12.33 4.M
1976 21 193.12 167.25 182.99 25.86 10.13 86.61 94.76 13.39 5.2-l... 11.)77 19 144.23 120AO 1335M 23.83 10.29 83.48 92.86 16.52 7.1~

1978 23 6~.0~ 56.70 61.37 7.34 2.67 88.53 95.82 IIA7 ~.18

1979 26 175.72 160.88 17 LtG 14.85 ~.69 91.55 97.33 8.45 2.67
1980 26 283.60 260.2~ 276.31 23.36 7.29 91.76 97.43 8.2~ ") .:;~_. .."

1981 29 200.12 188.05 196.86 12.Q7 3.26 93.97 98.37 6.03 1.63
1982 36 116.32 112.56 115.56 3.75 0.76 96.77 99.35 3.23 0.65
1983 27 186.82 172.41 182A6 14.42 4.36 92.28 97.66 7.72 2.34
198~ 22 178.33 156.34 170.05 21.99 8.29 87.67 95.35 12.33 ~.65.. 1985 19 ~29.54 361.69 ~00.85 67.85 28.69 8~.20 93.32 15.80 6.68
19S6 20 468.85 396.95 438.86 71.90 29.99 84.67 93.60 15.33 6.40
1987 19 674.41 565.37 627.80 109.03 46.61 83.83 93.09 16.17 6.91
1988 24 6~7.1~ 578.91 623.25 68.23 23.89 89.46 96.31 10.54 3.69
1989 26 385.15 352.46 374.80 32.69 10.34 91.51 97.31 8.49 2.69
1990 -, 174.13 165.93 172.16 8.20 1.97 95.29 9&.87 4.71 1.130_

1991 34 35.50 34.05 35.18 1.45 0.33 95.91 99.08 4.09 0.92
1992 27 -52.57 -~8.39 -51.29 -~. 17 -1.28 92.06 9:.56 7.9~ 2.-U
1993 30 -295AX -278A3 -290.9R -17.05 -4.51 9..L23 98A7 5.77 1.53
199-t 24 107.S 1 96.95 10~.09 10.86 3.72 89.92 96.55 10.OS 3A5
1995 ,- -231.05 -205.53 -221.92 -25.52 -9.13 88.95 96.05 11.05 3.95_0

1996 25 -~26.65 -386.36 --t 13.25 -40.29 -13A1 90.56 96.86 9A~ 3.1~

19lJ7 14 587.61 428.67 501.23 158.94 86.37 72.95 85.30 27.05 14.70

t\'lcan 24 167.27 143.33 157.0~ 23.94 10.23 88.94 95.78 11.06 -t.:!:!
S.D. 4.96 253.68 218.S5 238.g I 40.22 19.25 H7 2.83 4.97 2.83

n 28 28 28 28 28 28 28 28 28 28

Source: Tanh: 3 and T'lhlc 4. this paper.
Noles:
XIO= [C2* (1 • (1.llJ),,-CI} C5=C2-C3 C7 = [C3/C2]·100 C9 = fC5iC2]* 100
X15= IC]"(I-{I.I.5Y'-Clj C6=C2-C-I C8 = IC4/C2j'IOO CIO = IC6ICJ'IOO

\II
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Table 3 Dizon Copper-Gold Operation's Copper Reserves, Copper Production and Life Index

Year ClI Reserves (Mt) ClI Prodlletioll (Mt)
CI C2

1980 396.308 25.319

1981 338.205 27.908

1982 300.836 25.408

1983 260.828 25.918

1984 284.X07 23.451

1985 264.751 23.961

1986 228.919 23.155
1987 198.924 19.153

1988 173.762 20.977

1989 147.254 18,160

1990 130.720 16.424

1991 116.008 14.140

1992 98.186 12,067

1993 73.863 15,874

1994 53.565 14.205

1995 35.R44 13.130

1996 17.325 13.225
1997 5.878

Mean 183.536 18,797

S.D. 112.494.83 6,062.76

n 17 18

ClI Life Index
C3

16

12

12

10

12

11

10

10

8
8
8
8
8
5

4
3

9
3.76

17

Some\:: Mines and Geosciences Bureau. 1999.
Note: C3 == lei/ell
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Table -I Dizon Copper-Gold Operation's (BC) Revenues, Costs and Rent... (in current million Philippine Pesos)

Total Production Fixed Cost to
Year Revenues Costs & Expenses Taxes Assets Entrepreneur Rent 1

Cl C2 C3 C4 C5 C6

1980 n5.to 513.29 nia nia nia 271.81
1981 781.19 593.65 nla n:a nl. 18754
1982 797.64 589.68 n/a n:a n/n 207.96

1983 1.102.54 719.76 n1a Iva ilIa 382.78
'..

966.251984 IA58.63 Ilia n/a nla 492.38

1985 1.405.42 1157.18 nia n/a nfa 248.24

1986 1581.06 1156,64 n/a n/a n:'a 424.42.. 1987 1.818.54 1166.22 n/a nla oJa 652.32

1988 2.340.08 1297.54 n/a n/a nfll 1.042.54

1989 2.229.35 1372.64 nla n/a nia 856.71
1990 1.377.8 I 1348.08 nhl niil n:a 1.029.73

1991 1.926.58 1491.75 nia nia ilia ·G·UG

1992 1.581.30 1488.67 n/a nla Ilia 92.63

1993 1.759.00 1457.12 n/a nia n'a 301.88

1994 1.776.00 1424.02 nia n/a nla 351.98

1995 1.674.48 1437.66 n/a ni. nia 236.82

1996 1.624.93 n/a ilIa n/a ilIa

1997 1.073.90 ilIa nla n/a n/a

Mean 1.560.75 1.136.26 450.91
S.D. 502.87 350.17 295.00

n 18 16 16

Source: Min.::, and Geosciences Bureau. 1999
NOles:
I. Production cost = net pmdUClilllll.:Ost per IOl1m: " nrc milled.
~. Tilxes an: consolidated inlkngucl Corporation's Slalclllt:1lt nflncomc and Relaint:d Eamings.
_'. ProperlY. plant & cquiplllcnt <Ire consolidatcd inlkngllct Corporation"s StatementnfFimmciall'\lsition
-f. nhl· not availablc
5.C6=CI·C:~

3\
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Table 5 Dizon Copper - Gold Operation·s Depletion at Rent] (in current million Philippine Pesos)

Life Income Depletion (X]OI (XISI (DepllOI (DepllSI
Year Index Rent I XIO XIS (RI - XIO) (RI - XIS) Rentl) Rentl) Rentl) Rentl)

CI C2 C3 C4 CS C6 C7 C8 C9 C10

1980 16 271.81 210.66 241.32 61.15 30.49 77.50 88.78 22.4956 11.2182

1981 12 187.54 128.46 153.06 59.08 34.48 68.49 81.62 31.5050 18.3835

1982 12 207.96 140.68 168.21 67.28 39.75 67.65 80.89 32.3521 19.1128

1983 10 382.78 236.09 289.00 146.69 93.78 61.68 75.50 38.3214 24.4998

1984 12 492.38 337.64 402.19 154.74 90.19 68.57 81.68 31.4265 18.3164
...

1985 II 248.24 161.64 195.25 86.60 52.99 65.1 I 78.65 34.8853 21.3470

1986 10 424.42 259.01 317.83 165.41 106.59 61.03 74.89 38.9742 25.1142

1987 10 652.32 409.91 49955 242.41 152.77 62.84 76.58 37.1615 23.4201 ..
1988 8 1.042.54 569.15 714.97 473.39 327.57 54.59 68.58 45.4074 31.4205

1989 8 856.71 461.17 580.87 395.54 275.84 53.83 67.80 46.1698 32.1972

1990 8 1.029.73 547.48 691.18 482.25 338.55 53.17 67.12 46.8330 32.8777

1991 8 434.83 235.89 296.68 198.94 138.15 54.25 68.23 45.7513 31.7702

1992 8 92.63 49.98 62.92 42.65 29.71 53.95 67.93 46.0466 32.0713

1993 5 301.88 108.13 144.34 193.75 157.54 35.82 47.81 64.1795 52.1877

1994 4 351.98 106.26 144.18 245.72 207.80 30.19 40.96 69.8094 59.0360
1995 3 236.82 54.25 75.12 182.57 161.70 22.91 31.72 77.0905 68.2809

1996
1997

Mean 9 450.91 251.03 311.04 199.89 139.87 55.72 68.67 44.28 31.33
S.D. 3.76 295.00 168.10 210.01 140.79 102.39 14.81 15.73 14.81 15.73 •n 17 16 16 16 16 16 16 16 16 16

Source: Tnblc 3 and Table 4. this paper.
Notes: iIIIi
XIO= [C2'(I-(l.IO)'-CIJ C5 = ('2 -C3 C7 = [C3/C21*100 C9 = IC5/C2J* I00
XI5 = [C2' (1-(1.15)'-CI] C6 = C2 - C4 C8 = IC4/C2]*100 CI0=[C6/C2J*100
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