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INTRODUCTION TO PRICING AND TRADING IN METALS AND MINERALS 

Project Price Assumptions 

When assessing the feasibility of developing a mining project, assumptions need to be made about 

the price which the product to be mined will bring when it is sold. Indeed, it is often the case that 

the price of the product has a bigger influence on the outcome of the assessment than any other 

single variable. Because forecasting prices is not a simple matter, this is a challenge. Commodity 

prices are subject to significant short term volatility as well as longer-term cycles. Moreover, the 

challenge is compounded by the fact that the mine undergoing evaluation may have an expected 

life of 20 or more years and may not be scheduled to come into production for several years ahead. 

Nevertheless, in order for the feasibility of project development to be determined, a view has to be 

taken on the likely price of the product over the project’s life. This central case assumption will be 

the expected annual average price to be achieved for the mined product during each year of the 

project’s life. No less important, those responsible for setting the price assumptions will need to 

understand the risks inherent in price forecasting and properly assess the range of possible price 

outcomes around their central case assumption in order to determine whether the project can live 

with the price risk it faces. This might be done by examining past patterns of price volatility and 

the length of previous price cycles. 

Failure to do such a risk analysis potentially means committing to a project that comes on stream 

at a point in the cycle where it cannot cover its operating costs or that it never achieves a return for 

the investor. At the same time, it needs to be borne in mind that a policy of being overly 

conservative with one’s price assumptions brings with it a contrary risk—that of missing out on a 

viable business opportunity. Therefore, to do their job, price assumptions for mining projects have 

to balance both upside and downside risks. 

Units of Measurement 

Considerable care needs to be exercised when working with metal and mineral prices to ensure 

that the units for pricing have been correctly specified and apply to the product to be produced. 

Prices are generally set according to a unit weight of product, although for some commodities 

other considerations such as purity play a part. Gem diamonds are famously priced according to 

the four “C’s”—carat, clarity, color, and cut. Talc prices take account of whiteness and grain size, 

while prices of coal consider calorific content and the quantity of ash present. 



Prices for metals are commonly set according to the weight of a standard unit of refined product. 

Increasingly, the International System of Units (SI) is employed, with the metric ton (t), the 

kilogram (kg), and the gram (g) as key units of measurement. However, for reasons of industry 

convention as well as history, the use of SI continues to live alongside other older systems of 

measurement, such as U.S. or imperial. Since much of the world quotes metal prices in terms of 

U.S. dollars per metric ton, the use of U.S. dollars or U.S. cents per pound is widely used, 

particularly in North America. (For purposes of conversion, 2,204.622 lb = 1 metric ton.) Also in 

North America, one still encounters the use of the 2,000-lb short ton. 

Prices of precious metals are universally quoted in terms of troy ounces (oz), 1 troy oz equating to 

31.1042 g. Moving away from refined metals, things become rather more complicated. Metal 

concentrates and other intermediate metallurgical products, such as copper–nickel matte, are 

typically priced on the basis of the weight of recoverable metal they contain, with premiums earned 

for recoverable by-products such as gold and discounts imposed for unwanted impurities  such as 

arsenic. Some mineral raw materials are priced according to the metal compounds they contain 

rather than the metallic element alone. Thus, chrome ore is typically priced according to its Cr2O3 

(chromium oxide) content while bauxite is priced on, among other things, its Al2O3 (aluminum 

oxide) content. The pricing of iron ore is based on the weight of contained 

Fe. However, because these ores often contain significant amounts of water, which the buyer does 

not want to pay for, prices of iron ore are typically quoted on a dewatered basis in dry metric tons 

(dmt) or dry metric ton units (a dry metric ton unit representing one hundredth of a dry metric ton). 

Because transport costs are an important component in the pricing of these bulkier, less-processed 

products, their prices often include reference to where the price has been established. Thus 

products quoted “FOB” (free on board) represent the price of a product delivered on board a ship.  

The cost of transport and insurance beyond this point is the responsibility of the buyer. By contrast, 

prices quoted “CIF” include the cost, insurance, and freight to the destination port. 

Prices quoted “EXW” (ex-works) signify that all costs for transport and insurance beyond the 

seller’s gate must be met by the buyer. Occasionally, prices are quoted for a specific geographic 

location, usually a major port such as Rotterdam or Vancouver. 

The pricing of industrial minerals represents another level of complexity because these are 

commonly valued as much for their physical and chemical properties as for the elements they 

contain. Minerals such as bauxite, magnesite, and zircon used for refractory purposes are valued 



and priced according to their heat-resisting qualities. Minerals used as fillers and coaters in the 

manufacture of paper, paints, and plastics, such as talc, titanium dioxide, kaolin, and calcium 

carbonates, are valued and priced according to their brightness, whiteness,  and qualities as an 

opacifier, among other things. The fertilizer minerals, which include potash and phosphate rock, 

are closer to metals in that they are priced according to the elements they contain that contribute 

to plant growth, namely phosphorus, potassium, or nitrogen. Some industrial minerals are priced 

according to the form in which they are to be delivered, for example, bagged or bulk. 

Because of this relative complexity and the lesser transparency of the markets for industrial 

minerals, the business of determining likely prices for these commodities generally involves a 

great deal more detailed market research, including talking to potential customers, than is the case 

with metals. Reference prices for industrial minerals quoted in trade journals may not be directly 

applicable to the particular specification of the product that the project being evaluated is going to 

produce, and assuming that they are could prove costly. 

Prices and Inflation 

Several other issues must be addressed when setting the prices of mineral commodities for project 

evaluation. The first is the awkward fact that while physical units of measurement do not vary over 

time, the value of money does. Thus its use in establishing prices means that one is in effect 

employing a variable yardstick. 

The terms used to describe changes in the value of money are inflation and deflation. Inflation 

signifies that the value of money in a country is declining. A 10% rate of inflation effectively 

signifies that money is losing a tenth of its value every year and, by implication, that one needs 

10% more of it to buy a given quantity of any commodity. Conversely, deflation signifies that the 

value of money is increasing over time. Inflation has been the most common experience of the 

global economy during the course of the last half century, although prior to this there were 

extended periods of deflation. 

In more recent times, Japan experienced deflation for many years following the bursting of its 

bubble economy in 1989. Since 1970, inflation in the United States, under the broadest definition 

of the term, has averaged around 4% a year. However, there have been some extreme cases, such 

as in Brazil at the start of the 1990s or Zimbabwe in the 2000s, +when the rate of inflation has run 

at thousands, or indeed millions, of percent a year. 



Market prices are what customers have to pay for a commodity on the basis of prevailing money 

values. Prices quoted on this basis are thus referred to as prices in money of the day or prices in 

current money terms. Another label sometimes applied is nominal terms (implying the pricing 

terms named). 

Investors, however, are generally interested in the real returns they stand to get for their investment, 

which is to say, returns after the effects of inflation or deflation have been taken into account. It is 

simply not attractive for an investor to receive a nominal 10% return on his or her investment in a 

year when the value of money has declined by 20%. For this reason it is common for feasibility 

studies to be conducted in real or constant money terms, with the effects 

inflation or deflation taken out, and all cash flows into and out of a project brought back to current 

money values. This is achieved by adjusting nominal prices and costs by a general index of  

producer price index, or (the broadest index of all) the gross domestic product (GDP) deflator. 

Figure 2.2-1 shows the trend in the price of copper on the London Metal Exchange (LME), quoted 

in nominal dollar terms between 1950 and 2008. It also shows the effects of applying to these 

nominal prices the U.S. GDP deflator to produce a constant dollar price series. The dollars used 

for this conversion are 2008 U.S. dollars. As is apparent, the trends are dramatically different. 

Prices and Exchange Rates 

The second issue to be addressed is the currency in which the commodity price is to be quoted. 

Most internationally traded commodities are conventionally quoted in U.S. dollars. This was not 

always the case. In fact, it was only in 1992 that the LME, the world’s largest metal exchange, 

went fully over to the dollar. Up to that point, contracts had been traded in a mixture of U.S. dollars 

and pounds sterling. 

Commodities that are not much traded internationally— for example, bulk low-value minerals 

such as construction aggregates—will more generally be quoted in the currency of the producing 

country. The principle also applies where a market has a strong regional component. Thus, mineral 

sands containing titanium and zirconium are often quoted in Australian dollars, barite used as 

drilling mud in the North Sea oil industry is quoted in pounds sterling, asbestos ex-mine from 

Canada is quoted in Canadian dollars, and magnesite from Greece is quoted in euros. 

For projects in the United States, the use of the U.S. dollar as the basis for pricing commodities 

poses relatively few problems because mining companies will typically be assessing their costs 

and prices using the same currency. For projects outside the United States, however, where costs 



may be largely incurred in another currency, dollar-based price forecasts need to be made in 

association with explicit assumptions about the exchange rate between that currency and the U.S. 

dollar. This is partly because in global commodity markets, price levels are a product of the 

interplay of the currency exchange rates of producing and consuming countries, just as they are a 

function of supply and demand. However, more importantly in a practical context, it is because 

exchange rate movements can have important implications for project revenues—and thus 

margins—in local currency terms at any given U.S. dollar price.  

 

Consider what happens when the currency of the country in which a project is located declines in 

value against the U.S. dollar. In effect, the cost of production in dollar terms declines or (effectively 

the same thing) the revenues in local currency terms increase. Either way, the project margins 

improve. By the same token, if the currency of the country in which a project is located increases 

in value against the U.S. dollar, the cost of production in dollar terms also increases (the revenues 

in local currency terms decline). Understanding the interplay between prices and exchange rates 

can therefore be crucial to the assessment of a project. 

The point can be illustrated by looking at what has happened to gold prices quoted in different 

currencies. Setting the U.S. dollar price of gold at an index of 100 in January 2000, one can see 



from Figure 2.2-2 that the price by the end of 2008 had risen almost 200%. By contrast, the price 

of gold quoted in euros had increased only 100%. Australia and South Africa, two important gold-

producing countries, show rather different trends. While the price of gold in South African rand 

increased some 370% over the period, the price of gold quoted in Australian dollars increased only 

half this amount, implying, all other things being equal, that Australian producers felt the benefit 

of rising gold prices rather less than those in South Africa. 

In reality, of course, other things are seldom equal. For one thing, exchange rates between 

currencies partly reflect differences in the rates of inflation in the countries concerned. Thus, if the 

weakening of a currency against the U.S. dollar solely reflects the fact that the country using that 

currency is experiencing a higher rate of domestic price inflation than is the United States, it may 

not be the case that a fall in the value of the currency signifies that the dollar costs of production 

are declining at all. For another, in countries where the export of a mined product is a major 

component of its total exports, there is likely to be a strong interrelationship between the price of 

the product and the country’s exchange rate. This is the case, for example, with the copper price 

and the exchange rates of Zambia and Chile. 

These are not easy issues to deal with, but analysts evaluating projects need to recognize their 

importance and address them explicitly when determining prices for projects. Because exchange 

rates are an integral part of the pricing equation, feasibility studies can be as easily flawed by a 

failure to understand the interplay between prices and exchange rates as they can by choosing the 

wrong price. 

What Determines Price 

Subject to the nature of the project being assessed and when it is expected to generate revenues, 

assumptions will need to be made about both near-term product prices—that is, prices over the 

next 3 to 5 years; and prices over the longer term—those beyond this period. 

Prices in the Near Term 

The volatility of metal and mineral prices makes assessments of the expected future level of a 

mineral product’s price in the near term somewhat challenging. How important this is depends on 

the status of the mineral project being evaluated. For a start-up mining project, which is not due in 

production for several years, it is obviously not so important. But in the evaluation of a merger and 

acquisition target, where the cash flows from the acquisition over the next few years are expected 

to contribute to funding its purchase, it may be absolutely critical. 



There are broadly two approaches to forecasting prices in the near term, commonly referred to as 

technical and fundamental. Technical analysis focuses exclusively on the price variable itself and 

on price behavior. It is based on the proposition that prices tend to follow identifiable patterns, 

which, if one analyzes price history sufficiently rigorously, can be 

 

used to predict how prices will behave in the future. Technical analysis originated in the close 

observation of price charts— for which reason technical analysts are often still referred to as 

chartists—but today tends to be more computer based. The relatively short time scales over which 

this approach has the power to forecast (typically measured in weeks or even days) makes it 

popular among traders and speculators but rather less relevant to mining companies, which tend to 

think in years rather than in weeks or months. Such companies will generally favor a fundamental 

approach to price forecasting—that is, one focused on prospective developments in supply and 

demand for the mineral product concerned. 

Because the demand for mineral commodities is driven by developments in the broader economy, 

an assessment of the economic growth environment is typically the starting point for demand 

analysis. However, because different minerals are used in different sectors of the economy, the 

structure of economic growth can be important, too. Metals such as steel, copper, and aluminum 

have a heavy concentration of use in investment goods such as buildings and machinery and in 

big-ticket consumer items like cars and refrigerators, which tend to be quite cyclical. This explains 



why demand for these metals tends to be more volatile than economic activity overall. Other 

mineral products such as titanium dioxide, which is extensively used in paper, plastics, and paints, 

have their principal applications in lower-value consumer goods, and therefore their demand tends 

to be more stable. Regional factors can also be important. China’s rapid economic growth in recent 

years has had a huge impact on the global demand for mineral commodities. 

On the face of it, supply ought to be easier to forecast because companies often make public their 

production plans, while the length of time it takes to construct new capacity means that production 

changes are usually signaled well in advance. In practice, however, producers’ plans get disrupted 

as a result of geological discontinuities, mining problems such as pit wall failures, equipment 

breakdowns, labor disputes, and power shortages. Because undershooting production targets is 

fairly common, analysts will often factor in a disruption allowance to their projections of future 

supply. However, the scale of such losses can vary substantially from year to year. 

Moreover, production sometimes actually exceeds plans, particularly during cyclical downturns 

when producers are able to bring forward development projects or are boosting their productivity 

to reduce unit costs of production. The idea here is that balances derived from such supply– 

demand analysis should provide guidance on whether markets are likely to be in surplus or deficit 

in the next few years and whether prices are therefore likely to fall or to rise over this period. 

Combined with information on existing stock levels (an indicator that market analysts watch 

closely), supply– demand analysis should give an idea of the scale of likely future market 

imbalances and thus the possible extent of price movements. 

Some modest science can be brought to the exercise by plotting past imbalances against prices in 

a so-called pinch point chart, using the resulting relationships to predict likely future prices. Such 

a chart, plotting quarterly copper prices against quarterly reported copper stocks expressed in terms 

of weeks of consumption for the period 1983–2008, is shown in 

Figure 2.2‑3. Indeed, one can go further and combine these prospective market imbalances (or the 

stock changes implied by them) into a statistical model along with indicators of economic activity, 

such as industrial production and the strength of the currency in which the price is quoted, to 

capture other price drivers, to get a still more precise fix on likely future prices. 

Unfortunately, projections of prices flowing from these models are only as good as the forecast 

data on which they are based and, regrettably, these are generally not very good. Moreover, one 



has little prospect of being able to incorporate extraneous factors affecting prices into such models, 

such as unanticipated economic or political shocks and investor sentiment. 

It is one of the characteristics of metal markets that they often attract significant interest from 

investors, in addition to those engaged in the physical trade. These investors include hedge funds, 

technical traders, the proprietary trading desks of investment banks, and commodity index funds. 

These last are funds designed to give commodity price exposure to the likes of pension funds and 

insurance companies, either because they believe that commodity prices are likely to go up in the 

 

future or else (and more commonly) because they believe that returns from commodity investments 

are inversely correlated with those from securities and bonds and thus are likely to hold them for 

portfolio diversification. 

Quite where the line should be drawn between investors and speculators is far from obvious, since 

both are essentially in the business of trying to make a profit by buying and selling metals in 

anticipation of future price movements. Typically, investors are deemed to have a positive 

influence on the process of price formation because, by acting as counterparties in deals involving 

trade participants, they provide liquidity to the market and accept price risk. Speculators, by 

contrast, tend to be viewed much more negatively on the grounds that their buying and selling 



creates self-reinforcing upward and downward price spirals and drives prices to extremes that are 

unwarranted by market fundamentals. 

In the absence of any objective and reliable means of distinguishing between these sets of actors, 

the application of the terms investor and speculator often comes down to a question of the 

commentator’s preconceptions or the underlying conditions of the markets in which the investors 

and speculators happen to be operating. The matter is not, however, entirely academic. The sharp 

and sustained increase in prices, which began for many metals in 2005, coincided with a large 

increase in investor/speculative interest in metals, which produced large profits for the mining 

sector but also led to substitution and demand destruction for some metals. In practice, while the 

involvement of nontrade players can undoubtedly be an important influence on prices in the short 

term, most economists would take the view that over the long term—which is to say, over the life 

of a mine—the effect of investor and speculator behavior tends to balance out, making their net 

influence relatively marginal. 

Prices in the Long Term 

While assessments of supply and demand are a useful price forecasting tool for 3 to 5 years into 

the future, mining investments typically span several commodity cycles and therefore need to be 

based on prices that stretch well beyond the horizon of a single cycle, perhaps to 20 or 30 years. 

The longer-run prices used for this purpose need to be grounded in the underlying economic 

realities of the minerals industry and the assumption of a balanced market (because, by definition, 

in the long run, markets must balance). Because such underlying economic realities change only 

slowly with time, long-run prices for project analysis will typically be assumed either to be flat in 

real terms or else to trend gently—which is to say, they will not incorporate any assumptions about 

economic cycles. 

There is no single or simple way of evaluating these longer-run economic realities, and the 

approach used needs to be adapted to the characteristics of the commodity under analysis. 

However, for many commodities, including most of the major nonferrous metals, long-run price 

forecasting is commonly based on an analysis of production costs. The primary tool for the analysis 

of production costs is the industry cost curve. This is essentially a compilation of production costs 

for all the producers in an industry, ordered from lowest to highest cost, and organized to create 

what is in effect a proxy for the industry supply curve. (It is not strictly a supply curve because the 

basic unit of supply used in the construction of the curve is a producer rather than a single unit of 



output.) As an example, cash cost curves for copper in 2004 and 2007, both of them expressed in 

2007 U.S. dollar terms, are shown in Figure 2.2‑4. By convention, revenues from by-products 

recovered from a mine are treated as negative costs. 

The construction of cost curves is extremely data intensive, requiring as it does detailed 

information on the costs of every mining operation worldwide. Such information can be assembled 

from published financial statements, where these exist, or else can be generated using technical 

engineering models of individual operations together with generic assumptions about the costs of 

inputs, such as power, labor, flocculants, and parts. In practice, because of the extent of these data 

 

consultants specializing in this sort of work. The rationale for using costs as the basis for long-run 

price determination is to be found in the economic theory that the price of any commodity in a 

competitive market will, over the long run, tend toward the costs of the marginal producer and in 

the presumption that commodity markets come about as close as possible to perfect markets. The 

marginal producer is defined as the last, or highest-cost, producer who is needed in production to 

meet prevailing demand. Any tendency of prices to fall below this level will result in some 

producers being forced to shut down. Any tendency for prices to rise above this level will be a 

signal for producers to bring back into production higher-cost capacity or else to invest in new 

capacity. 



Precisely where the marginal producer is to be found on the cost curve over the long run (i.e., over 

the cycle as whole) is a matter of judgment and may vary according to commodity but is typically 

a point some 90% to 95% up the cost curve. 

It needs first, however, to be determined exactly what costs are relevant to the behavior of the 

marginal producer. In the short run, the relevant costs are generally considered to be cash costs. 

So long as producers can cover their cash outgoings, they will remain in production. Over the long 

run, however, economic theory suggests that the costs of the marginal producer will incorporate 

an incentive element representing a return to investors over and above cash costs, without which 

they would be better off withdrawing from the sector and investing their money elsewhere. The 

experience of the 1980s and 1990s, unfortunately, did not appear to conform to this theory. For 

much of the period, prices seemed to reflect cash costs—that is, short-run marginal costs. There 

was little or no incentive element, a fact borne out by the generally poor returns achieved by 

investors in the mining sector during these years. The implication seemed to be that the long run 

was little more than a series of short runs strung together. It was also generally the experience of 

these years that prices of many commodities appeared to be trending downward in real terms. (See, 

for example, the price of copper in Figure 2.2-1.) 

In retrospect, it would appear that the 1980s and 1990s constituted a rather special set of conditions. 

Following the two oil shocks of the 1970s, demand for many commodities was suppressed, both 

by cyclical influences as well as by a shift to service sector activities in many developed economy 

countries. Supply, at the same time, was getting a boost from the opening of several important 

mineral-rich parts of the world (notably Latin America and Southeast Asia), in some instances 

from direct or indirect state subsidization, and, in the 1990s, from the flood of metals coming onto 

global markets following the economic collapse of the Soviet Union. 

The combination of these factors produced conditions of almost permanent oversupply, making it 

difficult for prices to lift themselves off the short-run marginal cost curve for any sustained period. 

Most likely these special conditions will not apply with the same force over the next 20 years and 

metal markets will generally be in better balance. This being the case, prices will be able to climb 

above the short-run marginal cost curve for more sustained periods than during the 1980s and 

1990s and, in accordance with what economic theory asserts, incorporate more of an incentive 

element. There is no common view on how big this incentive element is likely to be, with opinions 

ranging from those who use historical margins as the basis for their projections to those who 



believe that the incentive element will need to be substantially higher in the future than during the 

1980s and 1990s in order to ensure that incomers to the industry earn a competitive market return 

on their capital and that sufficient investment in production capacity is forthcoming to balance the 

market. For precious metals and metals produced as a by-product of other metals, such as cobalt, 

cadmium, or indium, the costs of production are a poor guide to long-run prices (even where it is 

possible to compute them, which often it is not). 

Therefore, the setting of long-run prices for these metals has to rest more heavily on an analysis 

of historical price information. This might include the analysis of averages and trends during the 

period over which price data are available, together with an examination of relationships with 

prices of other metals, especially those that have common markets or serve as substitutes. The 

analysis of price relativities is particularly popular for forecasting prices of, and for developing 

strategies for trading in, precious metals. Figure 2.2-5 shows the relationship between annual gold 

and silver prices and between annual gold and platinum prices between 1970 and 2008. 

This analysis of historical trends needs, of course, to be supplemented with more qualitative 

judgments about the likelihood the factors that have shaped prices in the past (e.g., the structure of 

production or developments in key markets) continuing to persist in the future. Structural breaks 

in price series are unusual, but they can and do occur from time to time. The price of molybdenum 

became a lot more volatile as a result of the breakup of its concentrated supply structure in the 

1970s. Zircon sands, which were historically used mostly in relatively low-value foundry and 

refractory applications, have, in recent years, seen more and more of their market demand 

accounted for by the ceramics industry, in which customers are both willing and able to pay higher 

prices for premium-quality raw materials. This, combined with pressures on available supply, has 

meant that zircon prices appear to have moved onto a sustainably higher plane. Banking on 

structural change of this sort to generate a higher price for a project’s output and thereby justify 

the investment in it may conceivably pay off but, in light of how rare these events are, is a high-

risk strategy. 



 

Price Trends 

A key problem in using production costs to determine longrun prices is that, while the physical 

parameters of production may change only slowly over time, the financial parameters can change 

quickly and sometimes significantly. Accordingly, the cost curve shifts through time—rising and 

falling, steepening and flattening—in response to broader economic and industry developments 

such as fuel prices, wage increases, and exchange rates, as well as the closures of old mines and 

the start-up of new ones. Ideally, for the determination of long-run prices, analysts would like to 

have a decycled or normalized cost curve incorporating long-run estimates for all the key input 

variables. In practice, however, one is always looking at these things through the lens of the current 

cyclical phase and having to make judgments about which changes are temporary and which are 

likely to persist on the basis of imperfect information. 

As a result of the sustained commodity price boom which followed 2003–2004, there have been 

major upward revisions in mining analysts’ expectations of long-run real dollar prices of mineral 

commodities across the board. The reasons given for these revisions generally reflect a 

combination of claims that global demand for commodities has shifted onto a steeper trajectory 

because of the industrialization of Asia and because the cost of both producing metals and of 



creating new production capacity has moved higher and is destined to remain higher for the 

foreseeable future. An additional reason is the decline in the value of the U.S. dollar, which 

occurred over the same period and which on its own would lead one to expect future metal prices 

to be higher in U.S. dollar terms. 

In assessing the longer-term outlook for prices, it is critical—albeit quite difficult—to try to 

separate two distinct factors: (1) the effects of the business cycle and (2) a structural shift in the 

long-run supply curve (the underlying economic realities previously discussed). Between 2002 and 

2007, the global economy experienced an unusually strong cyclical upswing. Annual growth 

during this period averaged almost 5%, compared with 3.5% for the previous decade. A major role 

in this cyclical upswing was played by China, which was both growing extremely fast and was 

highly materials intensive, being heavily concentrated on investment (notably residential and 

infrastructure construction) and export manufactures. This resulted in an unusually long cyclical 

upswing, with metal demand staying stronger for longer and metal supply being slower than would 

normally be the case to catch up. It also resulted in widespread investor interest in metals, as 

previously discussed. As a consequence of these factors, metal prices stayed higher for longer than 

in previous cycles while costs escalated as producers were forced to absorb higher raw material 

costs (e.g., steel and energy) and as the prices of equipment and services (e.g., trucks, tires, and 

skilled labor) were bid up. While these factors are undoubtedly real and take time to work 

themselves through, they are, for the most part, reversible and have few implications for the 

long term. 

The structural factors that shape the long-run supply curve for the mining industry are of a rather 

different nature. They include physical factors such as resource quality and institutional factors 

such as access to minerals, as well as the effects of improving technology and management. For 

30 years, starting from the mid-1970s, these factors combined to keep production costs in the 

mining industry moving steadily downward. New mineral provinces were opened up, mining 

regimes were liberalized, the discovery and exploitation of larger deposits permitted the 

achievement of substantial economies of scale through the use of ever larger equipment, and 

energy costs generally trended downward, while labor reforms and the introduction of information 

technologies led to substantial increases in workplace efficiency. In short, productivity growth in 

the industry consistently outran the effects of resource depletion. 



The implications of these developments for mining industry cost curves was to depress and flatten 

them. There are strong grounds for believing that this phase has come to an end. Mineral resources 

are not running out, but the real cost of developing and managing them appears to be on the 

increase for a whole raft of reasons, including declining ore grades, more complex mineralogy, 

smaller deposit size, more difficult (e.g., deeper) mining conditions, and increasing geographic 

remoteness. Also of relevance to an energy-intensive industry, it is highly probable that the lengthy 

decline in real energy prices has come to an end. Indeed, in some parts of the world where mining 

is important (e.g., southern Africa and Chile), power shortages have become a serious problem for 

the industry. Similarly, in some parts of the world, water, which is typically required in large 

quantities by mining operations, is becoming scarcer and more expensive. 

The prospective shift in the emphasis of nickel production away from ores in which the nickel 

occurs in the form of sulfides toward those in which it occurs in the form of oxides is part of this 

general shift toward the exploitation of higher cost resources, as is the development of the lower-

grade, harder-to-mine, and harder-to-process platinum–palladium deposits on the eastern limb of 

the Bushveld in South Africa. 

For copper, a high proportion of recent production growth has come from smaller deposits, which 

have not benefited from the economies of scale enjoyed by some of their predecessors. In the 

future, much more of the world’s copper will have to come from higher-cost underground mines 

than is presently the case. Similar challenges are evident in the production of many other metals 

and minerals. Structural change is also manifest in the rising barriers to entry in the mining 

industry. Partly this is because many of the remaining large, undeveloped mineral deposits are 

located in developing countries, which have poor infrastructures and where mine development 

implies an associated—and invariably costly—requirement to build ports, power stations, 

townships, and railways. This is arguably why capital costs per unit of installed production 

capacity in the industry have increased more in recent years than can readily be explained by purely 

cyclical influences. In terms of the implications for the cost curve, if the effect of rising operating 

costs tends to be to shift the cost curve along its entire length, the effect of increased costs of entry 

is to tilt the cost curve—that is, make it steeper. 

As illustrated schematically in Figure 2.2-6, both factors serve to raise the point of intersection on 

the supply curve (and thus the implied equilibrium price) for any given demand function. 

Specifically, as rising costs push the curve describing the amount of product that producers are 



willing to offer consumers at different prices from S (supply) to S1, so the market clearing price 

(P) of the product rises from P to P1. No less important as a barrier to entry—and having a similar 

impact on the cost curve—are the growing political obstacles to mine development. Recent years 

have seen a major revival of resource nationalism worldwide, a tendency undoubtedly aggravated 

by high commodity prices. This has led to the blocking of possible mine projects by governments 

keen to extract the maximum benefits from resource developments on their soils (or else ensure 

that it is done by a domestic producer) as well as to widespread increases in mineral taxation and 

mineral royalties. The large Oyu Tolgoi copper mine project in Mongolia, for example, was stalled 

for a long time because of the sponsors’ inability to agree on terms for development with the host 

government. 

Elsewhere, mining companies face tightening government regulation, often for environmental 

reasons, and challenges to their activities from growing local activism. All of this adds to the costs 

of mine development and increases the prices that mine producers and their bankers require if they 

are to accept the implied risks and commit to investments. Although there is a good prospect that 

real prices will be sustained in the future above the levels experienced in the 1990s, the extent of 

the price increases are far from clear. Investors’ need for higher prices does not necessarily deliver 

higher prices, and it is important in this context to note that, while a lifting and tilting cost curve 

may result in higher long-run prices for the industry as a whole, the benefits of this will only flow 

to the lower-cost producers. Marginal, high-cost producers will remain just that—marginal. 

 



WHERE AND HOW PRICES ARE DETERMINED 

Many factors influence the manner in which metals and minerals are traded and priced. Among 

these are the number of buyers and sellers in the market, the distance between them, the nature and 

complexity of the products being traded, and whether or not they can be stored for long periods 

without deteriorating. Two of the more critical dimensions are transportability of the product and 

its degree of standardization (homogeneity). These are used in Figure 2.2-7 to provide a rough 

schematic categorization of market types. The transportability of a product refers not just to the 

bulk and weight of a product and the distances to be carried but to its ability to bear the cost of 

transport. In other words, it is about its value-to-weight ratio. Transportability is important in 

determining the reach of a product’s market. Greater transportability will generally imply a more 

global market and greater potential for the involvement of many players. Gold and diamonds, 

because of their high value-to-weight ratio, are obviously among the most transportable 

commodities. 

Bulk minerals, such as iron ore and coal, which have a low value-to-weight ratio, have markets 

that are more regionally defined, with producers being primarily focused on either the Atlantic or 

Pacific basins. However, most iron ore and coal producers are able to supply both markets, even 

if only to a limited degree, while South Africa, an important iron ore and coal producer, sits 

equidistant between the two markets. As a result, the prices in the two markets tend to move in 

line with each other. Some commodities, such as construction aggregates, have scarcely any 

international trade at all. 



 

The second key dimension is that of product homogeneity. At one pole are commodities that meet 

a globally defined standard— gold bullion, for example, or copper of 99.99% purity. Such products 

are known by economists as fungible—that is, any one metric ton of the product is fully 

substitutable for any other metric ton. Such substitutability creates the potential for swaps in 

different parts of the world, thereby diminishing the need for transportation. A high level of 

homogeneity also permits paper- or computer-based trade in warrants for a commodity and makes 

possible the participation of traders and speculators who do not produce or use the commodity as 

such but who play a role in matching producers and consumers in different parts of the market and 

in oiling the wheels of the price formation process by trading among themselves. Differentiated 

(heterogeneous) products lack fungibility. Consumers buy these products for the specific 

properties they possess. This requires producers and consumers of the product to negotiate directly 

with each other and set their prices in relation to the particular characteristics of the product being 

traded. For some industrial minerals these properties can be highly specific and more or less totally 

non-substitutable. 

Talc, for example, is produced to a wide range of specifications with different colors, different 

particle sizing, and even different mineral constituents. For other commodities, such as iron ore or 



coal, there may be a degree of substitutability. All iron ore is ultimately valued for its iron content 

just as all thermal coal is ultimately valued for its heat-generating qualities, but consumers may 

nevertheless have preferences for certain types of material because they have other positive 

attributes or are low in certain impurities. Some steelmakers are prepared to pay a premium for 

iron ore in lump form because it saves them the cost and effort of agglomerating iron ore fines. 

Other steel mills may have a preference for iron ore low in alumina. Similarly, with thermal coal, 

different electrical power plants have different tolerances for the ash content of coals, and some 

are prepared to pay a premium for a low ash product. These factors also help determine how big a 

role traders play in the market. Products that are highly specific to a particular market or a 

particular plant will generally need to be traded directly between producers and consumers of the 

product. The more homogeneous a product, the greater the scope for participation in the market 

by traders. Distance to market is also a factor, with traders traditionally playing a more important 

part in markets where supply comes from producers in remote regions (particularly in developing 

countries) or who have a relatively small production and for whom it is more economic, or more 

practical, to employ the services of traders to market their products than familiarize themselves 

with the market or develop a marketing network of their own. 

These intermediaries (as traders are sometimes called) are generally headquartered in metropolitan 

centers such as New York, Tokyo, Singapore, London, Frankfurt, and Zug (in Switzerland) and 

maintain offices or agents in the main producing and consuming regions. They generally deal with 

a whole range of minerals and metals and develop detailed knowledge about producers’ products 

and consumer requirements so as to be able to match them. They will generally also be adept at 

organizing financing for trade transactions (a significant challenge in certain difficult countries) 

and managing price and currency risk. The key to their success is their access to market 

information and their skills in using this information to find and structure profitable deals. 

Metal Exchanges 

The most economically important nonferrous metals are traded and priced on metal exchanges. 

The two most widely known and quoted are the LME and the New York Mercantile 

Exchange (NYMEX). As of 2008, it was possible to trade aluminum, aluminum alloy, copper, 

lead, nickel, tin, zinc, and steel billet on the LME, as well as certain plastics and indexes. From 

early 2010, it will be possible to trade cobalt and molybdenum. NYMEX offers contacts in copper, 



aluminum, gold, silver, platinum, palladium, coal, uranium, and hot rolled steel coil. Many other 

exchanges exist, and this number is growing. 

The Shanghai Metal Exchange offers trading in aluminum, copper, lead, nickel, tin, and zinc; the 

Tokyo Commodity Exchange trades gold, silver, platinum, palladium, and aluminum, while on the 

Chicago Board of Trade it is possible to trade gold and silver. There are also metal exchanges in 

Moscow, Mumbai, Kuala Lumpur, and Dubai (Radetzki 2008). Although the precise manner of 

trading varies from one exchange to another, in essence, metal exchanges are places for staging 

auctions at which contracts for a given commodity are offered for sale during prescribed hours of 

business each day. On the LME, these prescribed times are 5-minute rings during which trading is 

conducted verbally across the floor of the exchange, a process known as open outcry. Trading on 

an exchange is open to anyone with an appropriate credit rating, but actual transactions must be 

conducted through a member of the exchange. Trading can generally also take place outside 

prescribed hours using interoffice computer-based systems. 

Exchange contracts specify a standard quantity of the metal being traded. For example, the LME 

aluminum contract is for 25 t (metric tons) while the NYMEX contract is for 44,000 lb. The quality 

of the metal constituting acceptable delivery is precisely specified. Brands produced by smelters 

and refiners must be approved for listing by an exchange before they can be traded. Offerings 

made on the exchange floor are for delivery at a specific time. LME contracts are traded for the 

prompt or cash position, requiring immediate delivery of metal, or for future delivery on a specified 

date, while NYMEX contracts specify the month of delivery. Aluminum and copper can be traded 

out to 10 years on the LME, while zinc and nickel can be traded out to 5 years, although trading 

can be quite thin for the far forward dates. Where future prices are higher than the spot prices, the 

market is said to be in contango; where it is below future price (usually a sign of tightness in the 

market for immediately available metal), it is said to be in backwardation. Some metal exchanges 

also permit the trading of options—the right to buy or sell metal at a given (strike) price at a 

specified point in the future—for the payment of a stipulated premium. Under standard exchange 

contracts, sellers may deliver to buyers any acceptable brand the sellers choose at any warehouse 

approved by the exchange. This latter option is important because the LME has approved 

warehouses not only in the United Kingdom but also at major ports in continental Europe, Asia, 

and the United States. (They are typically located near major centers of metals consumption to 

ensure that producers have to bear most of the costs of getting the metal to market.) NYMEX has 



approved warehouses scattered throughout the continental United States. If the buyer takes 

delivery at a warehouse location that is inconvenient, or if the brand tendered is not one that the 

buyer would normally choose to use, then as a rule it is possible to arrange to make an exchange 

for a more suitable warehouse location or a more desirable brand through an exchange member, 

although this is likely to involve paying a premium. 

In practice, for the vast majority of exchange transactions, there is no physical delivery of metal. 

Instead, the buyer of a contract will sell the contract, or the seller of a contract will buy back the 

quantities involved in the original transaction prior to the effective date of the contract. This is 

because one of the central functions of metal exchanges is to enable buyers and sellers of metal to 

lock in—or hedge—prices to cover their raw material costs or their plant output. 

By way of illustration, assume a secondary copper smelter buys scrap material to be delivered to 

its plant in 30 days. After delivery, an additional 45 days may be required for processing. The price 

of copper may rise or fall substantially between the date of the original purchase and the date, 75 

days forward when the refined metal is available for sale. By selling the equivalent amount of 

copper on the exchange the day the scrap material is purchased for delivery 90 days forward, the 

secondary smelter has fixed the price it will receive based on the conditions in the market at the 

time it bought its raw material. When the refined metal is available, it is sold to the consumer at 

the then prevailing price and the outstanding exchange contract is bought back. These two 

transactions offset each other, so the net outcome is based on the original exchange sale, even 

though no delivery was made to the exchange. Producers of mined products can similarly use a 

metal exchange to lock in prices if they want the security of knowing their selling price or if they 

have concerns that the price of their products may be about to fall. In addition to the large volume 

of exchange transactions based on this type of hedging, trades are also made by investors who 

believe they can profit by purchasing when a rise in price is probable or by selling when a fall in 

price looks imminent. (Rather confusingly, this kind of activity is sometimes also referred to as 

hedging. It is really the opposite of hedging because hedging is about reducing risk, whereas 

investing or speculating is about deliberately taking on risk in the hope of earning a 

commensurately higher return. Such activity is more accurately described as taking a position in 

the market or, perhaps, making a strategic hedge.) Such investors need not actually be involved in 

the metals business at all or have any interest in holding supplies of metal. In the great majority of 

instances, therefore, they either liquidate their positions in the market prior to maturity or, 



alternatively, liquidate nearby positions and roll the contracts forward to more distant dates. 

Because of the large scale of these paper trades, the total amount of metal traded through an 

exchange is generally many times the amount of metal physically passing through it or indeed 

traded in the market as a whole. The amount of aluminum, copper, and zinc traded through the 

LME in 2007 was more than 30 times the annual consumption of those metals. 

For nickel it was around 20 times. Nevertheless, exchanges remain important to the physical 

market for metals as the place where producers who have no customers can deliver their metal and 

where consumers who do not have an alternative supplier can buy it. It is effectively the physical 

market of last resort, for which reason exchanges are sometimes referred to as terminal markets, 

and the stocks lodged in the warehouses and registered with an exchange are accordingly watched 

closely by analysts for evidence of emerging imbalances in supply and demand. 

Metal exchanges are also crucial to physical producers and users of metals because their products, 

even if they go nowhere near an exchange, will typically be based on prices determined on an 

exchange. The central pivot of price determination on an exchange is the spot, or cash, price, which 

is the price of metal for immediate delivery. The three most important spot prices on the LME are 

(1) the official price, which is the final price from the last ring session of the morning; (2) the 

unofficial price, which is the final price from the last ring of the day; and (3) the closing price, 

which is the price of the day’s last recorded LME trade. These are rapidly and widely 

communicated throughout the world and used for offexchange trading. Although differences can 

exist temporarily between prices on exchanges in different parts of the world, such differences 

provide an opportunity for traders to buy in one market and sell in another and so are quickly 

traded away in a process known as arbitrage, ensuring that exchange prices everywhere converge. 

Trades made between buyers and sellers off the exchange will normally take place at a premium 

to quoted exchange prices. This premium reflects the cost to the producer of storing, transporting, 

and insuring the metal on its way to the consumer. Thus, for example, a metric ton of nickel might 

be contracted to be sold to a customer for delivery in 3 months’ time, at an average of today’s 

exchange settlement price and the price prevailing on the date of delivery, plus a premium of 

$150/t. The transport element in premiums means that the level of premiums in different markets 

often reflects imbalances in regional supply and demand. Movements in premiums sometimes also 

act as a leading indicator of price movements. Deliveries of metal to exchange-registered 



warehouses do not earn producers a premium, which explains why they are generally reluctant to 

deliver metal there if they can avoid it. 

Bullion Markets 

Although precious metals are traded on exchanges, the greater part of the trade in these metals is 

conducted through bullion markets. Participants in such markets include members of the London 

Bullion Market Association (LBMA), which covers gold and silver; and the London Platinum and 

Palladium Market (LPPM), which covers the metals in its title. In contrast to the metal exchanges, 

where metals are traded and cleared anonymously through a common open channel and which 

provide clearing and guarantees for participating members, trading in bullion markets takes place 

directly between the members of the market and their clients on a principal-to-principal basis, 

which means that all risks, including credit risk, are between the two counterparties to a 

transaction. This is termed an over-the-counter (OTC) market. Participants in OTC markets are 

not necessarily obliged to report their trading volumes or their stock levels, so markets in which 

metals are traded in this fashion tend to lack the transparency of metal exchanges. 

The London bullion market is a wholesale market where the minimum traded amounts for clients 

are generally 1,000 oz of gold and 50,000 oz of silver. Good delivery bars (i.e., bars that meet 

prescribed criteria for weight, purity, and other physical characteristics set out by the bullion 

market and which come from certified refiners) are 350–400 oz for gold and 750–1,100 oz for 

silver, while platinum and palladium are normally traded in multiples of 500–1,000 oz. Unlike a 

metal exchange, bullion markets permit flexibility with respect to contract units, settlement dates, 

and delivery specifications. And, unlike the typical contract for a nonferrous metal, which will 

commonly use a price formula linked directly to published LME prices, the price for a precious 

metal traded OTC is in principle negotiable along with everything else. 

Public price quotations for metals traded on bullion markets are established in two ways. The first 

is through daily price fixes, which offer a snapshot of market conditions at particular points in 

time. The process for determining prices under this arrangement starts with a small group of 

member banks assembling in London each business day—twice a day in the cases of gold, 

platinum, and palladium; once a day for silver. The chairman of the meeting suggests an opening 

price, which is relayed to members’ dealing rooms and then to the customers of the members. On 

the basis of orders received, members declare as a buyer or a seller. Provided both buying and 

selling interests are declared, then members are asked to state the amount they wish to trade. If the 



amounts of buying and selling do not match, the same procedure is followed again at higher or 

lower prices until a balance is achieved, at which point the price is declared fixed. The price fix is 

communicated to the market and used as a benchmark for trading worldwide and for the pricing 

of financial instruments such as swaps and options. In addition to the fix, the LBMA offers forward 

quotations for gold and silver, these being the rates at which member banks are prepared to lend 

these metals on a swap against U.S. dollars for up to a year ahead. 

While the London fixes are widely used as the guide to pricing precious metals, the amounts of 

metal involved in the fixing processes are small compared to the total volume of precious metals 

traded OTC by bullion banks and dealers worldwide. The greater part of this trade is done at prices 

quoted with delivery in London or Zurich, referred to as Loco London and Loco Zurich, 

respectively. Prices quoted by dealers for these locations are updated effectively 24 hours a day 

and can be adjusted to cover the costs of producing smaller, exact weight bars or bars of fineness 

in excess of the defined minimum level of purity. Surveys of these dealer prices are collected and 

published on a regular basis for reference purposes by trade journals such as Platts Metals Week, 

Metal Bulletin, and American Metal Markets. More up-to-the-minute indications of price are 

provided by the wire services, most notably Reuters, which continually survey dealers and banks 

around the world on their trades and, on the basis of this information, compile reference prices, 

which they make available to service subscribers. The silver refiner and fabricator, Handy & 

Harman (part of the WHX Corporation), has traditionally published a reference price for silver in 

North America. With a shrinking proportion of the global use of metals taking place in 

Europe and North America, an increasing role is being played in the precious metals trade by 

centers outside these regions, notably Tokyo, Shanghai, Hong Kong, Mumbai, and Dubai. 

Producer Pricing 

Under the producer pricing system, the producer of a metal or mineral informs the market of the 

price at which it is prepared to sell its product. It is typically found in markets where production is 

concentrated in the hands of relatively few firms and where demand is robust. These factors 

combine to focus market power in the hands of sellers and permit them to charge a price that 

reflects their cost of production plus a suitable margin. Proponents of producer pricing have argued 

that the system gives stability and predictability to prices, which industrial customers like; provides 

incentives for undertaking research and development; and promotes the development of 

constructive long-term business relationships between buyers and sellers. 



Producer pricing has historically been widely employed in the metals industry. For many years it 

was the norm for aluminum, nickel, and molybdenum, although at various times copper, lead, and 

zinc have also been subject to producer pricing. In most cases, however, this form of pricing was 

killed off during the 1970s and 1980s when a combination of slower demand growth and a wave 

of new market entrants and the breakdown of protected regional markets halted the power of 

producers to set prices and facilitated the growth of metal exchange trading. The LME contracts 

for aluminum and nickel both date from this period. Variants of producer pricing nevertheless 

continue to exist, generally in sectors where the range of suppliers is relatively limited or where 

markets are small and products have a high degree of specificity. Sometimes prices issued by 

producers are described, more neutrally, as list prices rather than producer prices to avoid the 

suggestion that producers are somehow imposing prices (and in practice it may well be the case 

that there is scope for negotiation around the prices quoted).  

In the market for gem diamonds, the Diamond Trading Corporation (DTC, part of the De Beers 

group of companies), which handles almost half of all the world’s gem diamonds by value, sells 

uncut diamonds to authorized buyers from a list of prices laid out in the DTC price book. Johnson 

Matthey and Engelhard publish daily the prices at which they are prepared to sell platinum group 

metals. BHP Billiton and Norilsk Nickel have for several years posted on their Web sites the prices 

at which they are prepared to sell cobalt, along with prices realized in recent sales. For more 

complex products, such as borates, for example, producers make available to their customers a list 

of the different chemicals they can offer with associated prices. In all these cases, of course, while 

it may serve everyone’s purposes to have a list to work from in what otherwise can be a rather 

nontransparent markets, producers cannot escape the laws of supply and demand and inevitably 

have to adjust their prices from time to time in light of actual or prospective market imbalances. 

 

Negotiated Pricing 

The term negotiated pricing is used here to describe the various pricing systems that lack a formal 

institutional focus and are typically the product of bilateral contracts made directly between buyers 

and sellers (i.e., principal to principal). It includes a wide range of trading and pricing types, with 

variable degrees of sophistication, and tends to apply to products that are either too differentiated 

in their nature to permit exchange trading, too bulky, or too unstable chemically to be stored for 



long periods in warehouses, or to products for which the markets are too small scale and 

fragmented to warrant exchange trading. 

At one pole are the bulk commodities iron ore and coal, the prices of which are the subject of 

annual, formal, high profile negotiations between buyers and sellers. The scale of the trade in these 

commodities and its importance to the economies of the participating countries make these 

negotiations almost political in nature. After several months of preparatory meetings, conferences, 

and subtle public maneuvering, negotiations on seaborne iron ore prices typically begin in earnest 

early in the calendar year. For historical reasons, contracts in Europe tend to run over the calendar 

year and those in Asia over the financial year starting in April, though both tend to be negotiated 

simultaneously. Although most producers and buyers of seaborne iron ore participate in this 

process, attention inevitably focuses on the larger producers (currently BHP Billiton and Rio Tinto 

out of Australia and Vale from Brazil) and the larger steel mills in Europe, Japan, and China. 

Although negotiations can often drag on for months, after a deal has been struck between any two 

companies, the convention is that all participants in the market automatically adopt this as the 

“benchmark” for pricing during the remainder of the year, with discounts and premiums to the 

benchmark grade of ore applied according to the precise form in which the ore is to be sold (lump, 

fines, or pellets), the mineral type, and the iron content and impurities (e.g., sulfur and phosphorus). 

Allowance for freight costs between seller and buyer may be treated as part of the discount 

structure or else may be subject to direct negotiation, depending on whether the product is being 

traded FOB or CIF. With FOB, the buyer pays for the transport; with CIF, the seller pays. 

Seaborne trade in coking coal and steam coal is subject to a similar process of negotiation but with 

a slightly different cast of players. While the steel mills are the primary purchasers of coking coal, 

seaborne steam coal is brought by electrical power companies. In common with iron ore and coking 

coal, the buyers are heavily concentrated in Europe and Asia. Prices for iron ore and coal in North 

America are settled independently of these processes but nevertheless track those in the seaborne 

market quite closely because North American companies are active participants (albeit not 

generally large ones) in these seaborne markets. 

Although this process of annual negotiation has undergone severe strains over the years, notably 

during periods of substantial shortage or surplus, it has generally served the interests of producers 

and buyers to persist with it and to lock in multiyear contracts with only the price to be negotiated 

annually. The operators of large continuous-process plants such as steel mills and power stations 



like to have secure and consistent supplies of known-quality raw materials and to know what they 

expect to pay for them. For the producers, the same predictability is useful for planning production 

and evaluating growth opportunities. Indeed, without the certainty of long-term contracts, mining 

companies have often in the past been reluctant to commit to major investment in the expansion 

of capacity for bulk commodities, given the capital-intensive nature of their production. 

However, change is beginning to come to the trade in bulk seaborne commodities. In the important 

Asian market, the rapid growth of China’s steel production has been shifting the focus from Japan, 

the traditional leader of negotiations in the Asian theater. The severe shortages of iron ore 

experienced in the first decade of the century by the rapid growth of China led to the emergence 

and then rapid growth of a spot market for iron ore, based on production from small producers in 

China and India. In turn, this gave rise to proposals for the development of an official index of spot 

trades to provide a more sensitive and timely indicator of market developments. The intention was 

that this should inform negotiations on longer-term contracts and permit some movement away 

from pricing as a once-for-all annual event. At the end of 2008, after months of discussions with 

industry participants on methodology, the journal Metal Bulletin launched a price index for iron 

ore fines imported into China. 

Trade in steam coal has gone further down this path. The growing spot market in steam coal led a 

number of large coal producers and power utilities in 2001 to set up an Internet system for trading 

cargoes of steam coal, called globalCOAL. Based on trades among companies using its Internet 

platform, globalCOAL generates indicators of spot and forward prices of coal, which can be used 

to benchmark trades outside the market as well as permitting hedging and price risk management 

in the industry. Although annual contracts are still widely used in the industry, there is a close 

interplay between spot and contract prices. 

Raw materials used for the production of refined nonferrous metals are often traded on a hybrid 

basis, containing elements of both terminal market pricing and negotiated pricing. When a copper 

mine contracts to sell copper concentrates to a custom (i.e., third-party) smelter or refinery, it will 

typically do so based on the LME price in the 3 months after delivery, applied to the copper content 

of the concentrate being sold, less a deduction intended to reflect the negotiated cost of smelting 

and refining. Most such concentrates are sold on multiyear frame contracts with the terms for 

smelting and refining negotiated annually or biannually according to market conditions. These 



negotiations are quaintly referred to in the trade as the “mating season.” Additionally, a smaller 

spot market acts as an indicator of the near-term balance of supply and demand. 

The deduction from the copper price, which the smelter refinery must accept in order to acquire a 

supply of concentrate and which is the focus of the negotiations with the miners, is based off the 

percentage of metal in the concentrate that is considered recoverable (known as payable metal) 

and consists of two principal elements: (1) the treatment (or smelter) charge (TC), which is applied 

per metric ton of dried concentrate (dmt) on payable metal and (2) a refining charge (RC), which 

is applied per pound of payable copper. Collectively these are referred to as TC/RCs and are 

sometimes expressed as a percentage of the refined metal price. The level of TC/ RCs is determined 

by the balance of supply and demand in the concentrates market (which may or may not be in step 

with the balance of supply and demand in the market for refined metal); the tighter the market for 

concentrates, the lower the TC/RCs. 

By way of a worked example, take the case of a 30% copper concentrate in which the payable 

metal content is deemed to be 29%, the TC is $70/dmt, the RC is 7¢/lb and the LME price is 

$4,410/t ($2/lb). On the basis of these assumptions, each metric ton of concentrate contains 639 lb 

of copper (29% of 2,204.6 lb). The cost of the TC in this case will equate to 70 (the rate of the TC) 

times 200 (the LME price of copper quoted in U.S. cents) divided by 639, which is 21.9 ¢/lb. The 

RC has already been given as 7¢/lb so the miner will receive 171.1¢/ lb of the payable metal in the 

concentrate (200 – 21.9 – 7), or 85.5% of the prevailing copper price. Other adjustments will be 

made to reflect unwanted impurities in the concentrates (e.g., arsenic and mercury) and recoverable 

by-products such as gold and molybdenum. 

Similar arrangements to those for copper concentrates apply also to lead and zinc concentrates, 

though with different formulas. For aluminum, a common practice is for smelters to purchase their 

alumina on the basis of contracts specifying a given percentage of the prevailing LME aluminum 

metal price. The percentage is fixed through negotiation and generally falls into the 10%–20% 

range. The consequence of this arrangement is that aluminum and alumina prices tend to move 

broadly in step with each other, helping to reduce smelter costs in adverse market conditions and 

spread the benefits when prices are high. 

Negotiated pricing is the norm for finished metals and alloys, which are not traded on metal 

exchanges. These include bulk ferroalloys such as ferromanganese and ferrochrome, special steel 

additives such as molybdenum and tungsten, minor metals such as cadmium and bismuth, and a 



variety of other specialist mineral-based products such as titanium-containing beach sands and 

uranium. The pricing of many of these is a function of direct negotiation between producers and 

consumers of the metals. However, because of the fragmented nature of some of these markets and 

some of the producers’ remoteness from markets, it is typically the case that traders play a bigger 

part in these markets than with the major nonferrous metals or the bulk mineral commodities. 

These traders seek to make a profit by intermediating between buyers and sellers and by using 

their knowledge of these markets. Based usually near major demand centers where they can closely 

monitor developments in the market, trading companies can provide a useful service to producers 

who lack such knowledge or else who view marketing as outside their core competence. 

Historically, traders have accounted for a large part of the supply for these metals coming out of 

regions such as China, the former Soviet Union, and Africa. 

By the nature of the processes involved, pricing in these markets is much less transparent than is 

the case with the other metals already discussed, and quite often this suits the participants in these 

markets. Reference prices for many of these commodities, derived from telephone surveys and 

national customs data, are regularly published by the trade press, and these provide an indication 

of trends in the various markets, although the reliability of these quotations varies. In some cases 

and at regular intervals, traders and consultants in the business make the prices at which trades 

have been conducted publicly available. In the case of uranium, for example, such a service is 

provided by TradeTech and Ux Consulting Company. 

The pricing of industrial minerals is broadly similar to that for these more minor metals; that is, 

prices are normally established on the basis of negotiation between producers and consumers. The 

need for this is enhanced in the case of industrial minerals by the wide range of forms in which 

these products are sold and the specificity of the characteristics that consumers of these products 

are looking for. Thus, price variations for an industrial mineral may follow, among other things, 

chemical composition, grade, color, form of packaging, and delivery location (O’Driscoll 2006). 

To take but one example, prices of barium minerals will vary according to whether the product is 

deemed paint, drilling, or chemical grade, the amount of Ba2SO4 (barite) contained, the mesh size 

of the micronized product (if being used in paint production), the size of the bags in which it is 

being delivered (or if it is being sold in bulk), whether it is being sold FOB or CIF, and to which 

port the FOB or CIF pricing applies. 



Prices for a wide range of industrial mineral products are published in trade journals, most notably 

Industrial Minerals and Mineral PriceWatch. These products range from clays such as bentonite 

and kaolin; inputs to chemical production such as borates, sulfur, and salt; refractory products such 

as chromite, magnesite, and bauxite; glass-making products such as lithium minerals, feldspar, and 

silica sands; coaters and fillers such as talc, wollastonite, and calcium carbonates; and fertilizer 

minerals such as potash and phosphate rock. Because of the wide range of different forms, 

published prices are typically quoted in ranges, and care needs to be taken in using the prices 

because some are more reliable than others. Because industrial minerals are among the most 

challenging products to price when evaluating mineral deposits, there is no substitute for talking 

with potential customers about the salability of the specific mineral under evaluation. 

Price Behavior 

The cyclical nature of mineral demand, discussed earlier, and the inflexibility of its supply mean 

that all mineral commodities show some degree of cyclicality in their price behavior. Market 

structure and the pricing systems employed are also important factors in determining price 

behavior. Markets that permit the involvement of speculators are more prone to large and rapid 

price movements than those that do not. Markets for minor metals, which lack transparency and 

have a large trader presence, are also susceptible to high price volatility, especially when they are 

produced as a by-product of another more economically important metal and where supply is 

accordingly inflexible. Conversely, in markets where supply is concentrated and producer pricing 

is employed, or where prices are fixed on an annual basis, it is likely that the price variability will 

be less. 

Figure 2.2-8 shows an index of price variability for a variety of metals and minerals between 1970 

and 2007. In line with what one might expect, the bottom part of the chart (indicating least-price 

volatility) is dominated by industrial minerals and bulk commodities while the top of the chart is 

dominated by minor metals and by-products. The major nonferrous metals fall around the middle 

of the table, as do gold and platinum. (The uranium price used is the spot price; contract prices 

would show less volatility.) 

This comparison points up some important differences in the adjustment process of different 

markets. In markets where there is a buyer of last resort to deliver to, such as the LME, producers 

can pretty much always sell their product—at a price. The consequence of doing so, however, is 

that stock accumulates and price likely declines. Eventually prices will reach a point where 



marginal producers are losing money on a scale where they are forced into closure. Lower-cost 

producers, meanwhile, will almost certainly not be cutting back and indeed could even be seeking 

to increase their output as a means to reduce their unit operating costs. Under these sorts of 

conditions, prices have an inevitable tendency to overshoot. For the many commodities that do not 

have a market of last resort, the pressure to respond to market imbalances is more immediate. If 

producers cannot find a buyer then, after they have filled their own storage space, they will 

generally be forced to cut their output to what the market will bear. In other words, while for base 

and precious metals the strain of market adjustment is principally taken on price and on a few 

higher-cost producers, for bulk and industrial minerals the strain is taken more on volume 

reductions across the industry and through the reduced efficiency of plants operating at less than 

full design capacity (Humphreys 1991). In the case of a number of internationally traded industrial 

minerals, this adjustment through volume modulation rather than through sharp price swings is 

facilitated by the relatively small number of suppliers and by the importance to them of 

maintaining good long-term relationships with customers. For these reasons, and because of 

general inertia, prices fixed on an annual basis often respond to market changes with a lag. A good 

example of this is provided by the iron ore market, where prices typically move in line with 

changes in steel production in the major ore-consuming areas in the previous year. 

In conclusion, and returning to the point made at the beginning of this module, it is important for 

those undertaking the analysis of mineral projects not only to have a good sense of the product’s 

likely average price over the life of a project but also to understand the associated risk of price 

volatility. For this purpose they will need a clear understanding of the product’s price history and 

an appreciation of the market structure and the specifics of the processes of price formation. 

SOURCES OF PRICE INFORMATION 

The development of electronic information systems means that price data on metals and minerals 

are much more readily accessible than in the past. However, it does not necessarily mean that the 

quality of this data has improved nor that the particular data needed can be obtained free. 

Price data for metals traded on metal exchanges are generally available through the exchanges’ 

Web sites. Thus, data on LME prices can be found at www.lme.com, while that for NYMEX can 

be found at www.nymex.com. Historical price data can be found in a variety of statistical 

publications, such as those of the World Bureau of Metal Statistics (www.world-bureau.com) and 

the American Bureau of Metal Statistics (www.abms.com), and are available on line from a 



number of commercial data suppliers, such as Reuters and Bloomberg. These metals are also well 

covered by research analysts at the major banks, whose publications are often a good source of 

information on the nonferrous metals and other metal and mineral products. 

Price fixes for the precious metals can be found on the Web sites of the LBMA and LPPM, at 

www.lbma.org.uk and www.lppm.org.uk, respectively. The World Gold Council Web site, 

www.gold.org, is a good source for gold prices as well as a range of other gold-related information. 

Johnson Matthey posts the prices of the platinum group metals it sells on its site at 

www.platinum.matthey.com. Commercial publications, such as Metal Bulletin in the United 

Kingdom (www.metalbulletin.com) and Platts Metals Week and American Metal Markets in the 

United States (respectively, www.platts.com/metals and www.amm .com) are important sources 

of information on the prices of major metals as well as on a range of minor metals, ferroalloys, 

and mineral raw materials. Some of their price series are based on their own regular surveys and 

are copyrighted. 

Prices of mineral raw materials such as base metal concentrates or alumina are generally hard to 

obtain publicly on a consistent long-term basis and generally have to be obtained from proprietary 

sources such as the publications of CRU (www.crugroup.com), Brook Hunt 

(www.brookhunt.com), or AME Mineral Economics (www.ame.com.au). Proprietary research on 

the precious metals is available from GFMS (www.gfms.co.uk). 

The trading and pricing of bulk commodities are fairly transparent affairs and well covered in the 

trade press. An important source of information on the seaborne trade in iron ore and coal is The 

Tex Report, published daily in Japan. The Tex Report Ltd. (www.texreport.co.jp/xenglish) also 

publishes annually manuals on iron ore, coal, and ferroalloys, which contain a wealth of detailed 

historical information. The most authoritative source for the North American iron ore industry is 

the Skillings Mining Review (www.skillings.net). Prices for steam coal trades are posted on 

globalCOAL’s Web site at www.globalcoal.com. The Organisation for Economic Co-operation 

and Development’s International Energy Agency (www.iea.org) is a rich source of information on 

the trade and pricing of energy products generally and publishes an annual report on coal called 

Coal Information. 

http://www.platinum.matthey.com/
http://www.amm/
http://www.brookhunt.com/
http://www.skillings.net/


 

As discussed previously, price data on industrial minerals are commonly hard to obtain and 

difficult to interpret. Many producers like the lack of transparency because knowledge of what is 

going on in their market is part of their competitive advantage. The publication Industrial Minerals 

(www.mineral net.co.uk) is one of the few sources of information on these minerals and routinely 

publishes price data on such minerals in its flagship journal as well as in its specialist publication 

Mineral PriceWatch. However, while these are adequate for getting a general indication of price 

levels and of price trends, evaluators needing a detailed assessment of the likely prices for a 

mineral from a particular deposit will generally need the assistance of a consultant specializing in 

the commodity concerned. 

Finally, there are a few government-sponsored sources of information on metal and mineral prices. 

The best known of these in the U.S. Geological Survey, which, building on the work formerly 

carried out by the U.S. Bureau of Mines, has a large database of mineral prices going back many 

years. These are easily accessible at http://minerals.usgs.gov/ minerals. Although this covers 

metals and minerals of all types worldwide, it is particularly useful as a source of information on 

the smaller and more obscure mineral commodities and on prices within the United States. The 

http://www.mineral/
http://minerals.usgs.gov/


Australian Bureau of Agricultural and Resource Economics (ABARE) and its Web site at 

www.abare.gov.au are also valuable sources of price information on commodities, especially those 

for which Australia is an important global producer.  
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Questions 

1. Explain how prices for metals are set. 

 

 


