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Abstract 

 

Highlighting both the problems of composing and acquiring mineral rent, and the procedures and 

forms in which the rent is reflected in the price of mining products and energy resources are basic 

premises to emerge specific methodological elements of economic management of mineral 

resources. As our researches revealed, contractual duties represent one of these elements. Hence, 

the problem of new approaching in mining rents is to select policies for the contractual duty to 

provide sufficient incentives for foreign companies engaged in exploration and extraction of 

resources, by obtaining the broadest possible part of that resource rent.  

 

 Presentation and evaluation of a variety of different contractual taxation systems usually used in 

developing countries depends on the variety of different economic and geological conditions, where 

of particular interest are the geological conditions that allow a low probability to discover new 

resources. As a result, the hypothesis was that some regularity should appear in effectiveness of the 

schemes themselves although current rates that are fixed in any given schema are designed to be 

sensitive to basic conditions.  

 

To have a successful economic management of natural resources, at the end of this paper different 

types and sources of inefficiency of resource management along with the market and Government 

failures in this respect are revealed. 

 

Keywords: Exhaustibility, property rights regime, contractual duties, market and Government 

failures. 

__________________________________________________________________________________________________________________  

Introduction 

 

Economic analysis of extractive industry is 

fundamentally different from the analysis of 

agriculture, manufacturing and services. The 

main reason is that the mineral resources are 

exhaustible resources. In other words, in 

mining industry an initial stock of reserves 

will exhaust in time. If we start from the 

premise that the owner of a resource, like 

any other owner, is seeking for maximum 

gain, then it must consider specific factors, 

unique in the mining industry.  

 

In economic analysis in general, and 

especially that related to natural resources 

market, has been prevalent until now, the 

concept of their scarce character, in this 
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respect, much of the methodological concepts 

being closely related to resources allocation 

problems at micro and macro-economic 

level. 

 

Based on these considerations, it should be 

noted that in the economic literature, there 

has been often accredited to the idea of 

resource reserves depletion, due to the 

extent of economic and demographic 

development. But it must be taken into 

account that natural resources are not 

homogeneous in nature.  

 

Therefore, the problem of modeling mining 

rents, put in simple terms, is to select policies 

for the contractual duty to provide sufficient 

incentives for foreign companies engaged in 

exploration and extraction of resources, by 

obtaining the broadest possible part of that 

resource rent. Although this issue has some 

elements of the problem of attracting foreign 

investors, it is different in many respects.  

 

It has been also noticed that, in terms of 

economic management of natural resources, 

the social importance of analysis of resources 

misuse is facilitated by the study of two 

related concepts.  

 

The first is the social opportunity cost of 

resource use. This cost is about the optimum 

level at which resources can be used. The 

second concept is that of the total economic 

value. This value expresses the largest parts 

of the conservation value of natural 

resources in a tolerable way. The analysis of 

both concepts is also extended at the end of 

this paper.  

 

A New Approach of Rent Theory in Mining 

Industry 

 

In a perfect competition between owners of 

land with deposits of mineral resources, 

exhaustibility annuity/rent is the absolute 

rent ceiling [14]. Its existence does not 

exclude the emergence of monopoly rent, if 

conditions allow competition, the two being 

always limited by the price of the substitute. 

However, differences between interest rates 

received by landowners may lead to a greater 

supply of land with deposits of mineral 

resources, leased at a price lower than set by 

theory [19].  

 

The main problem that arises consist in the 

results that are obtained by exploiting these 

deposits, because in reality, time to 

exhaustion T0 is not known with certainty. So 

from undisputable economic reasons, 

exhaustibility annuity growths in relation to 

interest rate “i” , but its level at time "t" can 

not be rigorously determined.  

 

In this respect, the essential problem in 

dealing with rent in the mining industry is to 

determine with some certainty the operating 

range up to exhaustion of a reservoir, 

because, economically, exhaustibility 

annuity/rent is to increase interest in certain 

fields with low useful elements and/or 

difficult conditions of extraction, but its level 

for a certain time horizon can not be 

practically determined.  

 

For example, the debates which took place 

after the first OPEC oil crisis [5, 25], have 

proposed a new price formula called "Taïb", 

whereby the real price of oil would grow at 

the same pace with economic growth. But 

after the confrontation of interests and 

opinions concluded that, if one accepts a 

certain horizon of depletion of oil reserves (it 

was estimated that oil reserves at costs less 

than the substitute for coal will reach tens 

years of consumption) by applying this 

formula the oil price should be below the 

baseline [26].  

 

Returning to the question of acquiring rents 

we must distinguish between rents that are 

obtained as a result of differences in quality 

of deposits, and those which are created by 

the "market" and which are the object of an 

open fight for acquiring them. In the first 

case can be found, for example, absolute 

rents created and acquired by tax measures 

imposed by the State as the sole owner of 

mineral resources (e.g., oil-producing states 

decide to create an additional duty on crude 

oil sales by 10%; in this case, oil prices could 
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increase by up to 10%, which could cause 

that the absolute rent obtained to be taken by 

the State as a producer only from the 

consumers [42]).  

 

In the second case is found differential rent, 

as well as the conjectural rent, a form of 

absolute rent, which is temporary and affects 

the level of various resources. When prices 

fall, mines with marginal revenues suffer 

losses, and traders exploiting mineral 

deposits with low content of useful elements 

acquire their differential rent and gain higher 

profits. These phenomena affect the raw 

materials and energy prices, which are thus 

subject to large fluctuations [33].  

 

In fact, both differential and absolute rent is 

acquired by two categories of businesses: 

owners and those who exploit the deposit. If 

the State, as owner of a certain area, has been 

prospecting, exploiting and evaluating this 

area, and hence of the size of differential 

rents they can get, it may assume an auction 

for that exploitation deposit. If auction 

generates competition, the State may acquire 

fully differential rent.  

 

In fact, the state owner of marginal deposits 

will not get a lease without his income to 

cover a minimum of operation exploration 

and evaluation expenses, so to ensure the 

ability to reconstitute, at least theoretically, a 

part of his efforts to attract deposits in the 

economic circuit, plus a large part of the 

absolute rent [1]. When the State takes on 

the exploitation of the deposit, including 

specific services, it fully endorses both, the 

absolute and differential rent, assuming, 

however, geological research and risks [2].  

 

Consequences of sharing rents differ from one 

country to another, from one pool to another. 

In general, economic operators are not 

interested in the production cost of a field in 

itself, but what they gain by selling mining 

products and fossil fuel after tax debt 

payment. Thus, if producing countries have 

deposits with the best geological and mining 

conditions they will get different forms of 

rent, operation being made either by private 

companies or by public companies. If the 

governments of those countries are willing to 

capitalize the capital invested, will focus on 

areas with low tax, even though production 

costs are high and risks of exploiting such 

deposits are high.  

 

Convincing example is the U.S. many wells 

drillings in the Middle East for the 

exploitation of oil reserves with low 

production costs but high risk. In this area 

the State retains for itself most part of the 

rent, because it assumes the risk of geological 

research whose intensity depends on its 

long-term development strategies and 

policies. In these circumstances it is assessed 

that the division of rent by geographical area 

widely explains how to exploit the reserves of 

mineral resources which in turn will influence 

future supply structure.  

 

Thus, if producing states retain much of the 

rent without being reinvested in exploration, 

so without the research to cover 

infrastructure costs and risks incurred by 

land companies specializing in geological 

research, mining can not be self-financing. 

Without a capital infusion from outside the 

industry or government authorities, 

therefore of outside risk assumed by them, 

exploration activity will be insufficient 

funded from within the industry under the 

conditions of lack of capital, and the volume 

of proven reserves will diminish gradually 

leading to an increased scarcity of raw 

materials and energy, and thus, to the 

occurrence and/or increased economic 

imbalances.  

 

For eliminating such imbalances, countries 

that have reserves of mineral resources 

practice a price called price for exploitation 

right that theoretically is equal to the present 

value of future revenues that are expected to 

be given to investors, so the present value of 

rent. But value of these rents is impossible to 

predict accurately, the actual cost of 

operating reflecting in reality the economic 

players’ forecasts regarding price 

developments of minerals extracted, the 
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fiscal policy developments and all the factors 

that can influence the size of future rent.  
 

Hence, differential rents will always exist, but 

their way of sharing and ownership are 

influenced by microeconomic logic of 

political and geopolitical factors, as by the 

level of competition between manufacturing 

industries and landowners with mineral 

deposits. Geographically, rent sharing is 

influenced by industrial players, particularly 

by their exploration targets, so by the change 

in a given timeframe of the offer, which in 

turn depends on production of marginal 

mine, on their importance and place of 

location.  
 

The economic and mining literature 

considers that in the price structure of raw 

materials and energy are found both forms of 

rent, especially when considering the 

discounted price structure. In fact, when it 

comes to organizing a system of economic 

management of natural resources, especially 

non-renewable, we rely on discounted 

pricing theory.  
 

* If given a geological reserve with one 

mineral resource, the sum of the quantities 

extracted over a period of time "T" must 

satisfy the relationship:  

 

Qq
T

t
t ≤∑

=1
  (1) 

 

At the same time, be prices ( )n21 ppp ,....,

associated with a program of rational 

management of mineral resources in 

question, ( )+
T

+
2

+
1 qqq ,...., , where the price 

p t  and quantities q t
+

 are positive 

numbers. Assuming the cost of extraction is 

equal to 0, discounted total net income for an 

extraction program ( )n21 qqq ,...,  is then:  

∑
T

1=t
t

q
t

p=V a
 

 

And will reach the maximum defined by 

equation (1) in points ( )+
n

+
2

+
1 qqq ,..., .  

In this case, there must be a constant 

λ > 0 that we call the absolute mining 

rent, for which:  

 

Pt = λ if q t
+ > 0  and P t > 0  if 

q t
+ = 0  (2) 

 

Considering that the interest rate “p” is 

constant, the resource price will be π t , 

while respecting the condition (2) constant 

will be determined according to the 

relationship:  

 

( ) λπ =
+ −11 t

t

p
    for all    q t

+ = 0 (3) 

 

And resource price according to the 

relationship:  

 

( ) 11 −+= t
t pλπ     for all   0=+

tq  

 

Price π t should thus increase exponentially 

with an average rate equal to the interest 

rate because the cost of extraction of natural 

resources can not be null, so the operation of 

a field can not be free of charge.  

 

* In the case of “n” different fields of 

mineral resources (when i = 1,2 ,..., n) 

existing in quantities Q n , at the cost of 

extraction and preparation of each mining 

that equals a i , the flow fields are attracted 

to production to the production costs as 

follows: a a a n1 2< < . . . . . . . In this case, the 

operating restrictions will be:  

 

i

T

1=t

Q≤∑ itq      for i = 1, 2, ..., n  (4) 

 

Be q it  a program of rational management of 

mineral resources where prices 

( )Tppp ,...,, 21  are positive real numbers, 

and then discounted total net income for an 

extraction program q it  will be:  
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( )∑∑
T

1=t
itii

n

1=i
a qa-p=V β  (5) 

 

Where ″β″ is the discounting factor for 

prices at a time horizon "t".  

 

In this case, the interest rate is constant and 

equal to:  

 

( ) 1-tp+1

1  

 

and to maximize the relationship (5) actually 

means maximizing profits of each trader 

operating a certain deposit. It follows that for 

each deposit of mineral resources there is a 

number λ t > 0 so that:  

 

ittt la =- βπ   if  q it
+ > 0  

 

And     (6) 

 

itt l- ≤βπ    if   q it
+ = 0  

 

If the interest rate (6) is constant, the price 

π t will be determined according to the 

relationship:  

 

( ) 1-t
iit p+1+a= λπ             (7) 

 

For all times when q it
+ > 0 . 

 

We can consider, in this case, that for all 

mineral deposits "i", λ i can be interpreted 

as absolute rent, and if i < j (so a ai j< ), 

difference λ λi j−  constitutes the 

differential rent which may be obtained by 

exploiting deposit “i” against deposit "j".  
 

Comparing the approach of the land rent and 

the mining rent can be pointed out the 

similarities and differences between how 

they are composed. In this respect, we have 

found out that highlighting both the 

problems of composing and acquiring 

mineral rent, and the procedures and forms 

in which the rent is reflected in the price of 

mining products and energy resources are 

basic premises to emerge specific 

methodological elements of economic 

management of mineral resources. As our 

researches revealed, contractual duties, 

further discussed, represent one of these 

elements. 

 

Contractual Duties 

 

As the present is known with certainty, 

contract tax policy should be decided before 

the existence or the size of the resource. 

Formally, contracts for exploration and 

extraction are, of course, signed before you 

start exploring, and risk charge is often 

defined by these contracts. If you would not 

do so, the risk would be worse because there 

is a possibility in terms of taxation to be 

arbitrarily changed after the discovery of the 

resource [38].  

 

Tolling system contract, according to which a 

foreign firm agrees to operate an area with 

natural resources, is a “sharing-scheme for 

total revenue" of the project. At the start of 

operation, they consist of the opportunity 

cost of capital which the company will invest, 

revenues for the risks assumed, and rent 

recognition that will appear in this area.  

 

Hence, tolling system contract defines the 

default mode where each level of income 

(positive or negative) that is acquired after 

exploration and production will be split 

between companies and government. 

Different schemes have different effects in 

terms of firm choice about the path of 

development and production for a reserve 

that is discovered.  

 

This means that they will provide a different 

structure of incentives for the contracting 

company. Instead, it affects both the total 

revenue from the project, and the 

annuities/rents that can be derived from it. 

In economic terms, the problem is to select 

and/or design an efficient system of charging 

for obtaining contractual element in terms of 

resource rent uncertainty on the resource.  
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In the process of exploring natural resources 

in a given perimeter, the possibility of 

changing the value that the firm and a 

government agree on the perimeter before 

and after its exploration is inherent. This 

source gives the possibility for one party to 

want to amend (explicitly or implicitly) the 

contractual terms after the exploration ends, 

where the penalties for such a situation are 

small. Expropriation should be included in 

this risk.  
 

The issue of Sovereign (Property) Risk 

(Government changing contractual terms) is 

due to the particular relevance for less 

developed countries, and is very important 

as long as it affects both the risk perceived by 

foreign firms, and the contractual conditions 

that they are willing to grant.  
 

The present analysis is intended to present 

and evaluate a variety of different systems 

for contractual taxation that might be used in 

developing countries. The idea is to 

determine this variety in different economic 

and geological conditions; of particular 

interest are the geological conditions that 

allow a low probability to discover new 

resources. The hypothesis was that, although 

current rates that are fixed in any given 

schema are designed to be sensitive to basic 

conditions, some regularity should appear in 

effectiveness of the schemes themselves.  
 

Further analysis also explores how the 

contractual forms of taxation may reduce 

“the risk of property” and therefore increases 

profits (ex-ante) of both parties. An 

evaluation of various rules of tolling contract 

extension-system considered above, meets 

the derived analytic criteria of property risk 

reduction. Although our simulations were 

based on oil resources, there are general 

problems of charge assessments on the 

foreign companies involved in exploration 

and production of other exhaustible 

resources too.  
 

Different Systems for Contractual 

Taxation  
 

Studying different types of contractual duties 

led to highlighting the following contractual 

taxation systems that may be successfully 

applied in developing countries:  

 

1. Property Tax (Royalties Tax) seems to be 

the most inefficient rent system of 

extraction of natural resources rents. Such 

a system was sometimes justified on 

grounds where developing country 

governments have obtained a discount rate 

higher than the company (revenues that 

governments wanted to appear soon). We 

have found that, under these conditions, 

the property system is deteriorating faster 

than the others.  

 

2. A simple Income Tax, commonly used for 

other production activities, including 

extracting mineral resources countries, 

although is not the best system is a 

reasonably effective system. For this 

purpose, the tax rate is a rate that should 

be fixed at a convenient value of geological 

prospecting and economic conditions.  

 

3. A Production Share System, simplified to 

a single level instead of sharing multiple 

levels (as usual in these systems), have 

marginal results worse than the simple 

income tax system. With multiple levels, 

the efficiency of these systems falls 

dramatically, becoming more stupid than 

one level system.  

 

4. A Resource Rent Tax System is considered 

as the most efficient system. Greater 

attention should be given not to fix the 

highest Accumulation Rates applicable in 

relation to the discount rate. The most 

effective accumulation rate depends also 

on income tax of the host government, and 

is directly linked to it. For example, we 

found out that with no income tax, but with 

an accumulation rate of 10% in connection 

with a discount rate of 6%, rent resource 

tax system becomes the most inefficient 

system. An income tax rate of 15-30% of 

the host government is often effective.  

 

On the other hand, it is interesting that the 

rent resource tax system is regarded as the 

most progressive system. In fact, other 
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schemes mentioned above are all regressive 

type schema, meaning that the correlation 

between the host government share and the 

present value of the project is negative.  

 

5. Tax on resource rent with multiple levels 

(Resource Rent Taxation), which is 

explicitly designed to increase the 

progressivity of this system, here does not 

have such an effect in the absence of an 

income tax. Setting a single, adequate 

resource rent tax is able to respond to level 

progressivity in a multi-level system. In the 

presence of domestic taxes on income, 

multiple levels can be used to improve 

progressivity.  

 

We have found out that change in 

accumulation rates on rent resource tax 

system shows a relationship between 

efficiency and progressivity. If efficiency is 

negative then positive progressivity may be 

related to the accumulation rate. The 

relationship between them is characterized 

by two well-defined segments.  

 

In the initial segment, because the rate of 

aggregation has values over the discount rate 

of the company, progressivity increases 

rapidly with only small loss of efficiency. In 

the second segment, using a critical 

aggregation rate, the position is reversed, 

resulting in a rapid decrease in efficiency and 

small gains in efficiency.  

 

6. Separate theoretical analysis suggest that  

Sovereign Risk Nationalization can be 

mitigated by a system where the host 

government share increases with the size 

of proven reserves amount for the 

perimeters of very high values. So, 

progressive tax system on resource rent 

being the only one having these 

characteristics is not sufficient to reduce 

the risk of nationalization by a significant 

factor.  

 

7. As multilevel systems of production 

sharing, Variable Profit Share and 

Variable Royalty Systems, which 

continuously have variable tax levels, 

seems to be very inefficient. Their 

effectiveness is often worse than the 

system with two levels of production 

sharing. At this point, a much clearer 

conclusion is not possible because the 

degree of progression rate is very 

important. These systems are also 

regressive.  

 

With the exception of resource rent tax 

system with accumulation rates greater than 

the firm's discount rate, efficiency and 

progressivity are usually in positive 

relationship. Therefore, it is sufficient to 

consider only their efficiency properties.  

 

In practice, a version of income tax applied to 

British Petroleum allows firms not to pay any 

tax on originally specified volume of 

production, thus being less efficient than 

property tax [29]. When the allowed volume 

is reduced to zero, the system improves 

considerably. As it is now built, one might say 

that this system will extract competitive 

rents only when the probability of reserves 

discovery is very small. For a better job of 

geological prospecting, all the additional 

revenue obtained will go to companies.  

 

Types of Inefficiency of Resources 

Management  

 

TEV and SOC are related. We noted that if a 

resource is used rationally, the external cost 

of resource use is likely to be lower than if 

the resource should be used irrationally. If 

the resource is used irrationally, the stock 

will decline. As long as the threat exists, in 

general, over non-commercial uses - such as 

recreation, future use values (optional value) 

and non-use values (existential value) - TEV 

loss will occur. This means that TEV enters in 

SOC's formula as "observer" of external cost.   

 

Another source of inefficiency in resource 

use may occur in the government market 

intervention [10]. Thus, subsidies may exist, 

accelerating non-optimal depletion of 

exhaustible resource or irrational use of  

renewable resources. At the inefficiency that 

may occur due to neglecting external 
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environmental costs in a free market, we add 

these inefficiencies inspired by the 

government, even if the interaction of the 

two sources of inefficiency is not always 

cumulative.  

 

Hence, the previous section can be 

synthesized in non-technical terms, as 

follows:  

 

1) External costs and future user costs occur 

even when a resource is used rational or 

irrational, but they will be much higher in 

the second case.  

 

2) Different property rights regimes (e.g., 

private property over common property) 

can be compared in terms of relative 

efficiency of use.  

 

3) As long as a renewable resource is used 

irrationally, its stock will tend to diminish 

and perhaps it will cause losses 

occurrence in TEV.  

 

4) Due to the large potential of market 

system in neglecting the preservation 

value (TEV of resource preservation) 

there is a clear tilt in favor of preserving 

ecologically valuable land for 

development purposes.  

 

5) Government intervention in the market of 

natural resources often has the effect to 

increase the resources inefficiencies 

identified on private markets.  

 

6) Redefining property rights provides 

clearly a more significant potential for 

minimizing conflicts costs for resource 

multi-use. Significantly, attempts may 

occur to adopt this solution that requires 

addressing the objective function towards 

strictly limited bureaucratic goals. This 

avoids the extending of fuzzy 

phenomenon that appears in the standard 

neoclassical definition of the objective 

function, but at the cost of possible 

significant potential for ignoring value 

components.  
 

Assessing inefficiencies. It is therefore 

important to identify sources of inefficiency 

and, as far as possible, to see which are the 

most important. This action requires a 

methodology for evaluating the degree of 

inefficiency. As long as externalities are 

concerned, we may follow the monetary 

evaluation process as much as possible.  
 

In the term "government inefficiency", OECD 

studies suggest that water pricing policy 

often fails to recover development costs and 

to reflect environmental costs of water 

supply, which is also true for forestry. This 

suggests a review of various incentive 

mechanisms for water and forest 

management in OECD countries.  
 

The special case: Market and government 

failure. Despite the distinction made by 

some authors between market and 

government failure [23], it is advisable to use 

here this situation in organizational purposes 

only. The exact mode in which simultaneous 

existence of non-market accounts for 

externalities, on the one hand, and 

government intervention affecting resource 

use, on the other hand, can not be known 

with certainty.  
 

This is because resource depletion may be 

less in an imperfect market, as with 

"monopolies", which means that we expect 

monopolist owners to restrict up to what 

level a resource is extracted or harvested. 

This situation occurs because monopolist 

owners can get profits from such activities. 
 

In this respect, we must emphasize that the 

use by the host government of a credit 

system in place of taxing income deductions 

from external sources system makes no 

distinction between the effectiveness of 

different systems.  
 

Our researches demonstrate that the largest 

possible part of the resource rent is taken by 

the host government in the case of credit  

system; under these circumstances we 

recommend that the host government should 

use an effective rate of income tax equal to 
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the firm rate in order to obtain the maximum 

amount of rent.  

 

In the light of these facts, we also recommend 

that this kind of system should be combined 

with the resource rent taxation, with a 

reasonably high accumulation rate to 

maintain efficiency.  

 

For example, with an effective taxation rate 

of domestic income by 45%, an even effective 

income tax may also be combined with a 

resource rent tax system on an accumulation 

rate of less than 2.5 times the discount rate of 

the company.  

 

Conclusions 

 

In conclusion, differential rents will always 

exist, but their way of sharing and ownership 

are influenced by microeconomic logic of 

political and geopolitical factors, as by the 

level of competition between manufacturing 

industries and landowners with mineral 

deposits.  

 

Geographically, rent sharing is influenced by 

industrial players, particularly by their 

exploration targets; in other words, rent 

sharing is influenced by the change in a given 

timeframe of the offer, which in turn depends 

both on production of marginal mine, and on 

their importance and place of location.  

 

The economic and mining literature 

considers that in the price structure of raw 

materials and energy are found both forms of 

rent, especially when considering the 

discounted price structure [22]. We say that, 

in fact, when it comes to organizing a system 

of economic management of natural 

resources, especially non-renewable, we 

have to rely on discounted pricing theory 

[21].  

 

At the same time, economic literature has 

often argued with the idea of resource 

reserves depletion, due to the extent of 

economic and demographic development. 

Hence, economic and population growth lead 

to increasing consumption of natural 

resources. Given that natural resources are 

limited, their stock volume must be known to 

determine the duration of their use until 

complete exhaustion, for non-renewable 

resources, or their decrease level of stocks 

per capita, beyond subsistence level 

assurance, for renewable resources.  
 

Is noticeable that both methodological 

elements and modalities of to present these 

elements depend on the type of mineral 

resources also. For example, pricing 

mechanisms for delivery of mining products 

are different from those of energy resources. 

Thus, speaking of energy resources, the 

energetic coal pricing arrangements are 

different from those of oil or gas pricing. 

Going to analyze in more detail, there are big 

differences between energetic hard-coal 

pricing compared to those of lignite pricing.  
 

Moreover, to broaden the analysis, a special 

problem is also the composing and acquiring 

of rent in case of forest resources (like land 

rent), as well as how this rent is reflected in 

the forest products price. Similar to mining 

industry, in fact, the existence of rent in 

forestry is given by the quality of forest 

resources and the geographical location of 

forests, and is influenced by the size of 

demand for timber.  
 

In conclusion, as related to natural resources 

management seen through mining rent 

theory, we can really distinguish three 

potential sources of inefficiency in resource 

use, not acting in the same direction. These 

are:  
 

1) Externalities: over-failure costs neglect of 

resource use. This allows us to strive to 

current rates too high for use of resources.  
 

2) Monopoly: restrictions on production due 

to profit. This makes the current rates too 

low for use of resources.  
 

3) Government intervention: the use of 

subsidies and tax laws. This leads to 

excessive current rates of resources use 

only if they occur to correct the type (1) 

inefficiencies.  
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With this analysis we have made a perfect 

analogy to pollution situation, as we know, 

for example, that a pollutant load that takes 

into account only externalities can not 

produce optimal results if significant 

imperfections exist on pollutants producing 

market [7].  
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