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1.0
INTRODUCTION
This volume presents a commercial evaluation of the operations of Empresa Minera Tintaya S.A. as interpreted by Pincock, Allen & Holt (PAH). Many of the forecasts and interpretations presented here are based on work presented in Volumes II and IV of this study. As such, this volume should be considered as an integral part of the entire study and should be read that way.

The other Volumes in this study are:


Volume I - Executive Study


Volume II - Technical Evaluation


Volume III - Commercial Evaluation


Volume IV - Economic/Financial Evaluation.

This volume is organized into four additional sections beyond the introduction. These include:

 
Production Analysis - this includes an historic review (five year) and production forecast to the year 2008.

 
Cost Analysis - a analysis of Tintaya's current and future position on the cost supply curve under differing operating scenarios.

 
Contract Evaluation - a review of Tintaya's concentrate quality and smelter contracts.

 
Market Conditions - A review of current and forecasts conditions for both the copper metal and copper concentrate market.

Many of the opinions presented in this Volume are based on PAH's professional experience and its proprietary database of copper supply information.

2.0
PRODUCTION ANALYSIS

2.1
Historic Production
Total tonnes of fine copper produced is a function of tonnes ore processed, ore grade, metallurgical recovery and concentration ratio. During the period between 1989 and 1993 total production has shown an increasing trend as illustrated in Table 2.1-1. This is due to an increase in ore tonnes processed (2.37 million in 1989 and 2.73 million in 1993) and increasing ore grades (1.96 percent in 1989 and 2.30 percent in 1993). Metallurgical recovery has been relatively constant varying between 88.7 percent and 90.25 percent.

[image: image1.wmf]TABLE 2.1-1

Tintaya Project

Tintaya Historic Production

1989

1990

1991

1992

1993

Ore Processed

tonnes

2 367 472

2 634 868

2 808 355

2 638 183

2 727 685

Ore Grade

percent Cu

1.96%

1.72%

1.88%

1.95%

2.30%

Recovery

percent

88.79%

89.76%

88.71%

90.25%

88.50%

Concentrate Grade

percent Cu

32.96%

31.50%

31.66%

31.67%

31.15%

Concentrate Produced

tonnes

125 002

129 140

147 935

146 602

178 242

lbs Copper

M lbs

90.8

89.7

103.2

102.3

122.4


The total amount of copper produced has climbed from 41,200 tonnes (90.8 million lbs) in 1989 to 49,555 tonnes (109.0 million lbs) expected in 1993. This steady improvement has been a major reason for the company's return to positive cash flow in recent years. 

2.2
 Forecast Production

Production forecasts through the year 2008 are shown in Table 2.2-1. Forecasts are presented for copper in concentrate and cathodes from oxide production if that alternative is implemented. This forecast is based on current proven and probable reserves. These are sufficient to provide enough mill feed to run the concentrator at its fully rated capacity until 2008. PAH realizes that the more distant forecasts are subject to change as future conditions vary. Nevertheless they are presented for the sake of completeness.

PAH forecasts (under the conditions described in Volume II of the study) relatively constant copper in concentrate production of 52,000 tonnes (115 million lbs) through the year 1999. This will then steadily increase to approximately 67,000 tonnes (148 million lbs) by the year 2002. This is due to the higher ore grades expected from the development of the Chabuca Este and Coroccohuayco deposits. The average ore grade is expected to increase form 2.09 percent in 1994 to 2.7 percent in 2002. This average grade is expected through the life of the two deposits. 

If production of cathodes from SX/EW recovery of copper in oxide material is considered, Tintaya can expect an additional 17,000 tonnes (38 million lbs) starting in the year 1997. This assumes the feasibility of oxide production as described in Volume II. This production is anticipated to last until 2002. After that oxide production will steadily decrease as lower grade material from both stock piles and in situ resources is treated. 

The combined copper production from both concentrates and cathodes would be expected to reach a peak of 84,000 tonnes (185 million lbs) in the year 2002. This represents an increase of 26,000 tonnes (63 million lbs) from 1993 production.

[image: image2.wmf]TABLE  2.2-1

Tintaya Project

Tintaya Forecast Production



1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

Ore Processed

tonnes

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 800 000

2 406 000

Ore Grade

% Cu

2.09%

2.09%

2.09%

2.09%

2.09%

2.03%

2.33%

2.33%

2.70%

2.70%

2.70%

2.70%

2.70%

2.70%

2.70%

Recovery

%

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

89.50

Concentrate Grade

% Cu

31.50%

31.50%

31.50%

31.50%

31.50%

31.50%

30.99%

29.89%

30.25%

30.25%

30.25%

30.25%

30.25%

30.25%

30.25%

Concentrate Produced

tonnes

166 271

166 271

166 271

166 271

161 498

188 415

195 349

223 676

223 676

223 676

223 676

223 676

223 676

192 202

Tonnes Copper

tonnes

#VALEUR!

52 375

52 375

52 375

52 375

50 872

58 390

58 390

67 662

67 662

67 662

67 662

67 662

67 662

58 141

lb Copper

M lbs

#VALEUR!

115.4

115.4

115.4

115.4

112.1

128.7

128.7

149.1

149.1

149.1

149.1

149.1

149.1

128.1

SX/EW Production

tonnes Cu

17 320

17 320

17 320

17 320

17 320

17 250

13 540

8 860

8 490

4 580

4 580

290

lbs Cu

38.2

38.2

38.2

38.2

38.2

38.0

29.8

19.5

18.7

10.1

10.1

0.6

Total Tonnes

tonnes

#VALEUR!

52 375

52 375

69 695

69 695

68 192

75 710

75 710

84 912

81 202

76 522

76 152

72 242

72 242

58 431

Total lb

lbs

#VALEUR!

115.4

115.4

153.6

153.6

150.3

166.9

166.9

187.1

179.0

168.7

167.8

159.2

159.2

128.8




3.0
 COST ANALYSIS

The copper industry has, over the past ten years, become increasingly competitive. The success of any future operation will depend on its ability to survive in periods of low copper prices. PAH has chosen a cost curve analysis to illustrate Tintaya's current and future competitive positions.

Relying upon its extensive in-house data base, PAH has constructed supply-cost curves for 1992 and 1997. Using the 1992 curve as an illustration of today's environment, PAH has located Tintaya's position in relation to other producers worldwide. The future competitive position is illustrated by locating Tintaya's portion under the three development scenarios discussed in Volume II. The base case (Case 1) is a continuation of the current situation, i.e. on-site concentration with custom smelting. Case 2 is essentially Case 1 with the addition of copper recovery from oxide resources. Case 3 incorporates on-site smelting of concentrates combined with copper recovery from oxide materials.

Following are a discussion of PAH's methodology for cost curve construction and an analysis of Tintaya's position.

3.1
Methodology

Production cost estimates for the comparisons have been derived primarily from two studies recently published by Pincock, Allen & Holt (PAH). All costs represent cash production costs. Amortization of capital and other expenses is not included.

PAH published in 1992 its Review of Current and Potential Copper Producers. This report covers in four volumes a total of 100 producing copper mines and 52 potential producers. It is based on data for 1991. The 100 producing mines account for about 90 percent of Market Economy copper production. The former Soviet bloc nations are not included in the study.

Earlier this year PAH published a second comprehensive study on copper: Review of SX/EW Copper Producers. This volume describes 25 SX/EW producers, another 10 under construction, and 57 others that are active exploration projects. Essentially all Market Economy solvent extraction and electrowinning copper operations are included.

The cost curves PAH constructed assume that all costs of mining, milling, G & A, and transportation are charged against copper, as are copper smelting and refining. Credited against these costs are net revenues from gold, silver, lead, zinc, molybdenum, and other metals. The results are reported in terms of cents per pound copper.

[In addition, since the studies are oriented toward the mining side, smelting and refining costs are estimated at the level of charges, rather than actual costs, when determining the industry's total costs, since it is assumed that the downstream operations would charge competitive rates. At the same time, corporate general and administrative charges were not included in costs, since mines were assessed on a stand-alone basis. We think that the net result of the inclusion and exclusion is essentially zero, and that the overall industry cost curve is accurate for this analysis.]

The following adjustments were made to the PAH data:

The costs in the Review of Current and Potential Copper Producers were adjusted from 1991 to 1992 by half the inflation rate for each country, and also adjusted for exchange rate changes. The costs in the Review of SX/EW Copper Producers already were based on 1992.

The credits, in terms of cents per pound copper, were adjusted in proportion to the change in average annual metal prices between 1991 and 1992.

The X-axis on the cumulative cost curves is shown on a decile basis, rather than tonnage basis. The assumption is that the producing properties not costed by PAH are distributed across the cost curve.

Some of the SX/EW production is dependent on mining ore for the concentrator. The total cost curve was adjusted by combining both types of production and weight-averaging their costs. Most of the SX/EW operations, however, are stand-alone projects and they are included separately in the total cost curve.

A substantial portion of copper production is derived from multi-metal ores. Copper may be a co product or a byproduct, and thus have to withstand mining costs which otherwise could be assigned to the predominant metal in the deposit. So the high end of each cost curve tends to show rather high costs, in copper terms. However, in the same manner, these operations also have very large byproduct credits, since revenues from the other metals is large.

3.2
Tintaya's Competitive Position

Tintaya's 1994 cash production cost is expected to be US$0.57 per pound of copper produced. Although there will be slight annual variations this cost is also valid for the long term. Figure 3.2-1 shows the 1992 supply cost curve and Tintaya's position on it. As can be seen, with its current cost structure, Tintaya falls into the 39th percentile of copper producers. In other words, 39 percent of the worlds copper supply is provided at a cost less than Tintaya's.

FIGURE 3.2-1
PAH considers this a good position and should provide protection in periods of low prices. This relatively low cost is helped by the almost US$0.09 precious metal credit received from the smelter.

Tintaya has certain competitive advantages which can lower its cost structure even further. First is the unexploited oxide resource. Although the technical feasibility of exploiting this has not definitively been proven, its implementation could have a positive effect on total production costs. PAH has also devised a conceptual level plan for the introduction of on-site submerged combustion smelting of concentrates. Although capital costs would be significant this would have a very positive effect on production costs. Charges for transportation, smelting and acid (for use in leaching of oxide material) would be significantly reduced. This would be partially offset by smelter operating costs. There will be, however, a net gain in savings. 

Figure 3.2-2 shows the 1997 projected cost curve illustrating Tintaya's position under the three alternative development scenarios discussed previously. Under Case 1 Tintaya's portion has in fact moved up the cost curve from the 39th to the 41st percentile. Although Tintaya's costs have not increased, new developments will result in significant new low cost production and effectively lower the entire curve. An example of this is the new El Abra development which is expected to produce copper at a cost of US$0.40 per pound. 

Case 2, the implementation of copper recovery from oxides, show a US$0.02 drop in combined production costs for 1997 to US$0.55. This would place Tintaya at the 35th percentile, a considerably more protected position.

Case 3, on-site smelting combined with copper oxide recovery, further reduces the total production cost to US$0.49 per pound. This places Tintaya at the 33rd percentile. 

FIGURE 3.2.2
As will be discussed below, PAH anticipates a copper trading range of between US$0.85 and US$1.00 (1993 dollars) for the medium term. Tintaya's cost structure should allow real profit potential even when prices drop to the low end of this range. PAH believes that Tintaya has accomplished significant cost reduction through managerial and administrative changes. New costs savings are more likely to come through the introduction of innovative new technology. This will require both ingenuity and investment over the medium term.

4.0
CONTRACT EVALUATION

4.1
Concentrate Quality

Tintaya concentrate is of high grade, with good precious metal content, and very low levels of impurities. Projected concentrate grades and quality parameters for 1994 are presented in Table 4.1-1. The copper content, which averages about 31.5 percent, is high in comparison with most concentrates, which usually average less than 30 percent. The gold and silver content of the concentrate is a valuable byproduct, adding to the quality of the concentrate. This adds to its attraction from the smelters point of view.

[image: image3.wmf]TABLE 4.1-1

Tintaya

Projected Concentrate Grades, 1994

Element

Unit

range

Cu

%

30-32

Ag

oz/t

4-5

Au

oz/t

0.130-0.180

Fe

%

20-25

S

%

23-27

Pb

%

0.01-0.04

Zn

%

0.01-0.09

As

%

0.01-0.05

Sb

%

0.01-0.04

Bi

%

0.012-0.020

Al2O3

%

0.60-1.00

CaO

%

2.00-5.10

MgO

%

0.60-1.00

MoS2

%

0.10-0.20

Cd

%

0.002-0.004

Hg

ppm

1.0

F

%

0.003-0.009

Cl

%

0.001-0.003

SiO2

%

10.0-14.0


The impurities are so low that no penalties of any kind are imposed on the product, except an occasional high moisture deduction. Concentrate filtration has been significantly improved so high moisture is unlikely to be a future problem. The lack of impurities is a significant advantage in the market and is becoming more so as more rigorous environmental restrictions are imposed on smelter operations.

While the high copper content of the concentrates is likely to continue for several years, it will almost certainly drop slightly when ore from the Chabuca orebodies are processed. This is a consequence of the higher proportion of chalcopyrite mineral in these deposits as compared to the that from the Tintaya orebody. The lower copper content will result in increased cost for transport and for smelting per unit of contained copper than at present.

Tintaya sells concentrates to several smelters and traders, usually between four and six. New contracts are negotiated on an annual basis. The terms vary between the contracts but the overall cost, combined with precious metals credits result in a very uniform cost amongst the contracts. Projected average FSR terms for Tintaya concentrate for 1994 are shown in Table 4.2-1.

[image: image4.wmf]TABLE 4.2-1

Tintaya 

Projected freight, smelting and refining terms, 1994

Units

Value

$/t wet conc

$/t dry conc

$/t payable Cu

Payables

  Copper

%

96%

  Gold

%

89%

  Silver

%

83%

Surface Transportation

  Trucking

22.00

24.44

  Road maintenance,

    tolls, weighing,

    sampling, and

    assaying

4.61

5.12

  Ship loading

4.47

4.93

Total transport

31.08

34.49

0.05

Ocean Transportation

40.00

0.07

Treatment Charge

80.00

0.12

Refining Charges

  Copper

$/payable lb

0.08

0.08

  Gold

$/payable oz

6.00

  Silver

$/payable oz

0.25

TOTAL

0.32


Payable percentages for 1994 are normal for the industry. Deductions for copper are projected to be 1.1 percentage units off of the concentrate grade which results in a payable percentage of about 96.5 percent.

The payable percentages for gold and silver amount to 92.5 and 90.0 percent respectively, which is acceptable for the precious metal grades of the concentrates. Using projected refining costs of $6.00 per ounce for gold and $0.25 per ounce for silver and assuming metal prices of $350.00 per ounce for gold and $4.00 per ounce for silver, the precious metal credit amounts to nine cents per pound of payable copper which is one cent more than last year.

The freight to the port is handled by several independent trucking contractors. This inland freight cost has been falling in the last few years and is projected to be slightly less than 1993, amounting to $22 per tonne of wet concentrate shipped, or six cents per kilometer tonne. This cost is reasonable for long-distance bulk haulage in Peru. Other surface transportation-related costs, including ship-loading amount to about $10 per tonne of wet concentrate handled, which is acceptable, considering that the facilities and services are all contracted. Based on a concentrate grade of 31.5% the total cost for surface transportation is equivalent to US$0.045 per pound of copper. This represents a significant cost and is, of course, a function of the mine's remote location.

Concentrate ocean shipping costs are projected to be $40 per tonne of concentrate. This cost compares well with other bulk shipping charges out of Peruvian ports to foreign smelters.

Treatment charges for 1994 are projected to amount to $80 per dry tonne of concentrate processed, which is very reasonable and reflects a recent trend of greater available capacity at the smelters. Refining costs are projected to average eight cents per pound of payable copper, which is in the low range of general refining costs.

In summary, the FSR terms for the Tintaya concentrates for 1994 are very reasonable, especially when compared with previous years when they were rather high. The lower costs are a consequence of lower surface transportation charges and lower smelting and refining charges. The lower smelting and refining charges are a result of more available smelting capacity world wide than in previous years.

5.0
MARKET CONDITIONS

5.1
Introduction

Copper has been the single industrial metal that, until relatively recently, defied worlds economic conditions that had adversely impacted the other industrial, base metals. During 1992, copper's price countered the negative trend in the other metal prices by a significant margin. The price for the year varied between $0.95/lb and $1.17/lb and for the year itself, averaged $1.02/lb. This level was just 2.5 percent below the 1991 average level and only 20 percent below the 1989 peak. However, during the same three year period, other base metal prices fell by nearly 30 percent from their 1989 peak levels. Consequently, copper producers through 1992 enjoyed healthy profit margins while many of the other base metals producing sectors sustained economic losses. There were several major reasons that explain copper's ability to hold up during 1992. The overall copper supply was still affected by the shutdown of the Panguna mine on Bougainville which took place in 1989. Also, China continued to be the "wild card" purchaser in 1992, continuing its metal purchasing practices from 1991. Finally, there was the collapse of copper production from Zaire where the absence of new investment in recent years, is now impacting that nation's copper industry.

The year 1993 saw the copper industry's performance fall more into line with other base metal producers. The year started out with a price of $1.01/lb and by early December of 1993 (the time of this writing) the price had fallen to the mid to upper seventy cents per pound range. The absence of significant Chinese purchases, rising inventories on the world's metal exchanges, and the continuing recession, especially in Western Europe and Japan, were the factors behind the metal's price performance.

Today, a copper producer is looking at a copper price of $0.78/lb and treatment/refining charges over $0.30/lb. Profit margins have been significantly lowered in the past two years and the question is what can be expected in the future. One fact seems certain, however, and that is the cyclical nature of commodities and that copper will continue to respond to the fundamental laws of supply and demand. Today's copper producer facing investment and related decisions is most interested in the and near and intermediate term outlook, i.e., the three to five year period. It is likely that certain fundamental factors can be discerned over that time period and some general conclusions can be made. Beyond that time period, a producer must have a fundamental belief in the copper business and realize that the key to remaining successful, will be the ability to remain competitive, especially during the down portion of the copper cycle.

5.2
Copper Metal Demand

In order to have an understanding of the total copper industry, one must appreciate the fundamental importance that the demand for copper metal plays. That demand for the metal is, in turn, driven by the industrial production in the major industrialized economies of North America, Western Europe, and Japan. 

In order to develop an economic forecast and the resulting demand forecast for copper, PAH relies on independent appraisals produced by several econometric models. Also, an end use analysis is made to determine the effect of changes in the existing copper markets as well as those that may emerge in the future as new copper-consuming technologies develop.

Looking at the recent performance of the major Western economies, most economists generally have concluded that the most recent United States recession probably came to an end in the second quarter of 1991. Since then the recovery has been very modest by historic measures and regionally focused. The current outlook is that during the next several years, real growth in the United States will likely average around 2.5 percent per year. It is likely that the slowing of the labor force growth will eventually constrain long-term average growth to between 2-2.5 percent per year. This rate contrasts with the robust 2.7 percent average rate during the 1970-1990 period. The United States remains the single largest copper consuming country in the world and its economic performance is very significant in terms of copper consumption. 

While a modest economic recovery seems to be taking place in the US, the rest of the developed economies of the world are still struggling. The near-to-medium term outlook for the other industrialized economies is actually weaker than for the US. The European Economic Community is still having difficulty in achieving its goal of economic integration and while the GAAT agreement is finally taking shape, the actual impact won't be felt for some time and countries have still reserved special protection for certain industries. The German economy now on a combined basis, is expected to show a growth rate only slightly above 2 percent. This contrasts with the historic combined average of 2.4 percent per year. Germany is important in the European copper picture as it consumes more copper than any other European country. The new combined Germany has been in a recession since mid-1992. Recent economic data from that country, however, show that the Gross Domestic Product increased by 0.5 percent in the third quarter over the second quarter. For the entire year of 1993, government economists now expect that the economy will decline by 1 percent. However, they also believe that 1994 will show an increase of 1 percent. 

Japan, another important country in the copper consumption picture, is also experiencing a recession. However, over the intermediate term, the country is planning to reshape its economy toward modernizing its infrastructure and investing in production and technology to offset its aging workforce. During the past twenty years, Japan's export-driven economy has experienced an average growth rate of 4.5 percent per year. The new outlook has scaled this figure back to a 3.5-3.7 percent average annual figure, still quite robust when compared to the European and North American outlook.

While their copper consumption bases remain relatively low, the major developing countries of the world probably offer higher growth rate prospects than their developed country counterparts. For example, Mexico now benefits from the Brady Plan to restructure the debt problems of the developing countries and will eventually be the beneficiary of the recently-passed NAFTA agreement. In other developing countries, economic development plans are more market oriented, primarily as a result of the privatization efforts that took place in many of these countries during the 1980's.

In terms of the actual end-use markets for copper, most industry observers generally agree that the outlook for new copper uses is probably limited. Fiber optics continue to displace one of the traditional markets for the metal. Eventually, fiber optics will saturate the telecommunications market and much of this has already taken place in long-haul and trunk communications cables. However, the economics of feeder and subscriber loops continue to favour the use of copper and this should continue even in new installations. It has been estimated that the combined impact of fiber optics and other reductions on copper use will reduce the overall demand for the metal by approximately one million tonnes annually by the end of this decade. 

Possible expansion opportunities exist in such areas as electric cars, solar applications, superconductivity materials, electronics, agricultural markets, cupronickel boat hulls and alloying additives in structural steels. While new-use applications for copper are not too promising, demand for copper does continue to increase. This results from the innovations in the use of electrical and electronic equipment in industrial, commercial, transportation, and home applications. The most basic use, electrical power transmission, wiring and cabling, is fundamental to every modern economy and will remain so indefinitely. Construction remains an important application and includes copper tubing for plumbing and fire sprinkler systems. This application also includes architectural uses such as copper roofs, siding and gutters.

Utilizing the various econometric forecasting models and the end-use, sector analysis of the copper markets, PAH has estimated that copper consumption in the Western World will increase by approximately 1.95 percent per year from the present through the year 2000. Actual consumption in the Western World, now sometimes referred to as the established Market Economy Countries (EMEC), in 1992 was 9,048,000 tonnes. By the end of the decade, copper consumption is forecast to be 10,660,000 tonnes, for a net increase of 1,612,000 tonnes. Beyond 2000, the consumption growth rate will further slow which is consistent with a maturing commodity serving established markets. 

5.3
Copper Metal Supply

In order to determine the future mine output, PAH does a mine-by-mine compilation of mine production for each year through the year 2000. Since 1989, the average annual production increase was 2.3 percent. Last year, mine production totaled 7,615,000 tonnes with Chile producing the largest volume followed by the United States. These two countries combined represented nearly 50 percent of the total annual production. After accounting for production from known mines which includes expansions and new start-ups, as well as depletions and shut-downs, the total for 1995 is expected to be 8,619,000 tonnes and for the year 2000 is expected to be 9,051,000 tonnes. If both the forecast for demand and the forecast for production are achieved in the year 2000, there will be a shortfall of approximately 1.6 million tonnes. In order to make up this short- fall new production will come on stream from yet, unidentified mining operations. There are a number of candidate projects now "on the books" that PAH has identified but at this point it is impossible to identify which projects will actually be developed.

As a component of the copper supply base, the share of SX-EW has gradually increased to the point that it now represents over 12 percent of total Western World mine output. PAH believes that further additions will be forthcoming from the United States and Canada and that by the late 1990's, the share of mine production from this low-cost source of copper is expected to be over 20 percent.

5.4
Copper Price Outlook

In preparing the price outlook, PAH relies primarily on the estimated marginal cost of production in the copper industry. This information is supplemented with information on the overall supply/demand balance for refined copper and for copper's intermediate products. Historically, copper prices have had a close relationship to the levels of inventories relative to the overall demand for the metal. It is interesting to note that the ratio of inventories to demand reached historically low levels in 1988 and coincided with the high price that year. In the industry, copper stocks that are equal to approximately two months of consumption have normally been the benchmark for measuring whether stocks are high or low. The relatively high inventory level in 1993 is one of the more significant factors that explains the price decline for the year. In the period covered by this analysis, PAH anticipates that with the gradual recovery in the world's economies resulting in higher demand for copper that inventories will be reduced. Prices will firm from the present levels but it will be unlikely that they will be sustainable at above $1.00/lb for long periods of time. Also, the marginal cost on the producing side is falling as more copper production is derived from SX-EW sources. Therefore, an expected price trend range is $0.85-1.00/lb and actual prices will most likely settle toward the lower end of this range between now and the year 2000. Unexpected developments such as the shutdown of a major mine as occurred on Bougainville in 1989 will obviously alter this price outlook.

These prices are in constant 1993 dollar terms.

5.5
The Copper Concentrate Market

Most past analyses of the copper industry have not had to focus too much attention on the state of the copper smelter industry. However, in the past several years that situation has changed. Much of the investment in the copper industry in the past 10-15 years went into new mine development where the economic returns were expected to be higher than with smelter investments. Today there is a shortage in smelter capacity producing a surplus of mine concentrates. The result is high treatment and refining charges which the producers are having to bear at the same time that the price for the metal is depressed. While some modernization and incremental expansion has taken place at existing smelter operations, closings of obsolescent smelters has also been taking place. Most of these closings have been focused in North America and Japan where environmental factors have combined with economic issues to force smelter managements to take these actions. While there has been an increase in Chilean smelter capacity in recent years, the mine production from that country has exceeded the new capacity. Eventually, the smelter bottleneck will be eliminated as higher treatment and refining charges in recent years stimulate new investment. Currently, there are new expansions and modernizations taking place in the United States, Chile, and the Far East. 

Some examples of recent smelter developments include the installation of Outokumpu flash furnaces at Magma Copper and at Chuquicamata. Also, new furnaces were installed at Naoshima, Port Kembla, El Paso, and Miami. For awhile, the industry was focused on the possible construction of a new smelter at Texas City that was to be developed by Mitsubishi to treat South American concentrates. However, this project was cancelled in early 1992 primarily due to the environmental opposition of near-by Gulf Coast residents. The capital requirements for a new, greenfield smelter are quite high. For example, the cost for a modern plant such as the Magma Copper San Manuel smelter/refinery is $2,500 per annual tonne of copper production($650 million at San Manuel).

The economics of a smelter investment definitely favour adding incremental capacity to an existing operation. There are several examples in the United States where expansions and modernizations have cost approximately $1,000 per tonne of production, less than half the comparable charge for a new smelter. Currently, expansions are taking place in the United States, Japan, the Philippines and Chile. PAH has concluded that the financial incentives resulting from the relatively high treatment and refining charges in recent years will ensure that adequate smelter capacity will exist to be able to handle the new mine production planned for the remainder of this decade.

Over the past twenty years, the combined treatment and refining charges have been in the range of $0.17-0.35/lb (constant 1993US$). These charges are based on the terms from the Pacific rim smelters and assume processing a clean 30 percent copper concentrate. PAH expects that the effects of a concentrate surplus and the continuation of the strong Japanese yen will keep these charges at the high end of this range through the mid-1990's. Eventually, a tightening of the concentrate supplies in the later part of the 1990's will cause a reduction in the charges.

