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I. FORMATION OF ECONOMIC RENT IN MINING

1. FORMATION OF ECONOMIC RENT

Mining substantially differs from other industrial sectors in several aspects. First, the in situ mineral
resources, before extraction are usually owned by the state. That is why the state – over the usual corporate
taxes – requests a compensation from the mining company, because its property will decrease by depletion.

Second, mineral resources are part of the non-renewable natural resources. Actually their formation takes
place currently also, but the rate of depletion is 5-6 magnitude higher then their formation, therefore
practically can be considered as non-renewable resources. Because of this character, at the extraction a
special "opportunity cost" should be considered, since the mineral that has been extracted will no longer
be available in the future. Therefore the cost of the mineral should also include the difference of the present
and future value of the resource. The owner of the in situ mineral resource has to consider whether it is
more beneficial to allow to extract the resource now, or to leave it for extraction in the future. The
opportunity cost is the future value of the resource that will be lost if it is extracted today.

We also have to consider that instead of currently extracted, good-quality deposits we can exploit only
deposits with less favourable natural conditions, at least if there will be no significant discoveries in the
future. Natural conditions in this sense mean not only the quality and quantity of the ore, but also other
factors that determine the economic feasibility of extraction such as technical and geological parameters
(depth, tectonism, shape of the ore body etc.), geographical location, climate, logistic difficulties (distance
from railway, seaport).

The third important aspect is that among new discoveries occasionally appear deposits with really good
natural conditions, despite the majority of them yields only moderate rent. When the operation of an
abundant deposit starts, an important question is how the considerable income should be split between the
company and the state and other stakeholders (Otto, 2008).

These questions are closely related to the theory of economic rent. When mineral resource are extracted,
two rents have great importance: the Ricardian rent and the Hotelling, or scarcity rent (opportunity cost, user
cost, royalty). An economic rent by definition is "a payment or monetary return to the owner of a factor of
production or to a firm that does not alter its economic behaviour" (Otto, 2008).

For example a potter, who produces lovely Winnie the Pooh figures and earns 75000 USD income per year, as the
second best option could produce hand-made bowls, earning 40000 USD per year. If he stays to produce Winnie the
Pooh figures as long as his income is at least 40000 USD per year, he also earns a 35000 USD per year economic
rent. This economic rent can taxed away by the government without changing his behaviour to produce Winnie the
Pooh figures.

According to J. E. Siglitz (1996), the economic rent is the "difference between the price that is actually paid
and the price that would have to be paid in order for the good or service to be produced". Concerning
mineral resources, the rent can be formed as the difference between the market price and the production
cost of the mineral resource. This is an extra income that is earned without changing some economic
behaviour (e.g. reducing production costs, investing in research).

2. FORMATION OF RICARDIAN RENT, OR DIFFERENTIAL ECONOMIC RENT

David Ricardo

The classic English economist, David Ricardo discovered in the 19th century, how economic rent forms in
the agricultural production. It is important to mention that this theory was developed to the utilization of a
renewable natural resource (arable land), which is in some aspects different from the utilization of mineral
resources due to the above mentioned factors.

Ricardo's theory is rather simple: lands with different natural conditions (fertility, soil type, micro climate, etc.)
yield different amount of product. The owner of the land with the best natural conditions can produce a unit
of product by the lowest production price. Next owner, having some less favourable land, will have some
higher production costs, and so on towards the further less and less favourable lands. Certainly, we have to
suppose that other factors of production – same product, same method of production – are unify for all
farmers. Ricardo's theory is illustrated by the following figure:



(1772–1823)

Figure 1. Representation of the Ricardian rent

Farmer A, who has the best-quality land, produces a quantity of product proportional to the Qa landsize,

having Ca production cost. When the market is mall for that product, he can sell it by price P1. Other

farmers, having less favourable land conditions, can produce only at a higher cost. When demand for the
product increases – increase of population, increase of customer's behaviour – more product can be sold on
the market at a higher price, therefore some of the less favourable lands will also be included in the
production. If the demand requires Qb size of land for production, the product of farmer B can be produced

at a production cost Cb, which becomes the market price. In this case farmer A earns a Cb-Ca economic –

Ricardian – rent, since his land has better conditions. If the demand rises to the level that can support the
P2 price, farmers A-F earn some Ricardian rent. Farmer G produces at marginal cost (Cg), that is the last

unit of production which can be sold on the market at P2 market price. He does not earn economic rent.

The Ricardian rent in mining

The natural conditions of mineral resources – similar to arable lands – differ practically for each deposit as it
was discussed above (geographical settlement, geological conditions, technological, environmental
conditions etc.). Therefore mineral deposits for a certain commodity can be ranked in order of their
production costs (e.g. figure 2).

Figure 2. Cummulative availability  curve for copper indicating the position of Olympic Dam mine

According to Tilton (2001) this ranked series of deposits can be considered as a "cumulative availability
curve" that shows the cumulative available capacity for a mineral commodity at a certain marginal cost or
market price. Thus the cumulative availability curve can be used as a supply curve for the commodity. There
is an important difference between availability curves for the short and long run. For short run, it is based on



variable costs, while for the long run is based on the average total costs. It should be noted, that these
availability curves and thus supply curves are valid under some restrictions. It requires total market
conditions, all producers should have similar shut-down and start-up costs and share similar views
regarding future price movements, all producers must be primarily interested in maximizing profits. In
practice, of course, these conditions may not be met (Tilton, mining handbook).

Concerning taxation, the Ricardian rent has two specialities. First, taxes in general lower the efficiency of
the economy but taxation of economic rent does not make such effect. On the other hand, taxation of
economic rent seems fair and equitable, since it taxes away an income that was given by the nature to the
person / firm that exploits that natural resource. Following this theory several countries with abundant
mineral resources introduced specific taxes for the mining industry. However, examining this phenomena in
detail, two limiting factors should be mentioned.

First, formation of economic rent appears not only in the mining industry. As it was introduced by Ricardo for
the agricultural production, economic rent takes place by the utilization of other natural resources – fish
stocks, forestry, etc. - or even though for such not directly consumable natural resources as the aesthetic
value of a landscape, or available area in a built environment. These are frequently appear as positive
externalities for a person or firm. The shopkeeper, who owns a shop in the surrounding of the new stop of a
metro line earns economic rent, because his turnover rises, however his contribution (tax payment) to the
metro construction was not higher than that is of an other shopkeeper elsewhere. If such an externality is not
taxes, why should that be taxed in the mining sector?

The other aspect is that when economic rent in the mining develops in the short run, it barely remains in the
long run. Ricardian rent is comprised from three different rents. The first part is the so-called quasi-rent,
which appears only in the short run. When the market price for a commodity is below the operation costs,
the firm is still interested in keeping the operation running until  the variable costs (labour costs, materials,
energy) can be recovered. The second, the additional rent comes from the cyclical change of the commodity
price and it holds also in the short run. Only the third one, the pure rent is the real Ricardian rent, which
takes place in the long run. Taxing it away will cause long-term effects, lowering the investments in
exploration.
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