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Assessment of investment efficiency of the

working mining projects
In this article the features of assessment of the objects of intellectual property in the subsurface use – a type of business activity where the state always participates as the owner of subsoil are considered. The author considered technologies of extraction of the useful components from ores of the Komsomol’sk tin-bearing district. By the means of comparative method the assessment of the objects of intellectual property is carried out, results of an assessment of technologies taking into account the investment appeal are given. The author notes that in the sphere of subsurface use there is no practice of estimation of the cost of the property rights to natural objects. The author also underlines that there are no developed methods of economic evaluation of the rights in relation to the mentioned resources.

В статье рассматриваются особенности оценки объектов интеллектуальной собственности в недропользовании – виде предпринимательской деятельности, где государство всегда участвует как собственник недр. Автором рассмотрены технологии извлечения полезных компонентов из руд Комсомольского оловорудного района. Посредством сравнительного метода проведена оценка объектов интеллектуальной собственности, приведены результаты оценки технологий с учетом инвестиционной привлекательности. Автор отмечает, что в сфере недропользования отсутствует практика оценки стоимости прав собственности на природные объекты. Автором также отмечено, что разработанных методик экономической оценки права применительно к указанным объектам пока не существует. 
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The main feature of subsurface use as a type of business activity is participation of the state as the owner of subsoil and the subject of business activity turning natural object into the commodity product. Thus, the state receives natural rent, taxes and other payments. Implementation of the mining projects at the all stages of development happens with participation (under control) of the state that is provided with the mutual interest of participants in the ensuring efficiency.

There are such projects which were implemented tens years ago, work, bring in incomes, but at the level of modern achievements of the science and technology results could be better. Such situation is considered on the example of the Komsomol’sk tin-bearing district, and on the basis of an assessment of the technology of extraction of the useful components from ores justification to the recommended organizational measures is given.

Characteristic of the Komsomol’sk tin-bearing district

Unique mineral and raw capacity of the Komsomol’sk mining area uniting the Myao-Chanskiy (Komsomol’sk), Badzhal’skiy, Duse-Alin’skiy tin-bearing areas and a number of the less known ore-bearing structures, possessing favorable geographic-economic conditions, can't restore the level of production after a depression of the beginning of the 90th. One of the reasons of such situation is the imperfect technology of the enrichment of ores
 [2]. 

As of 01.01.2006 in the district the balance reserves of tin of the categories B+C1+C2 more than twice exceeded the extinguished as a result of 40 – years operation (424 thousand tons), that it is possible to speak about the mineral and raw potential in 4,5 bln. dollars of the USA and the values taken on the operating technologies in 2,4 bln. dollars. In the un-allotted fund of subsoil there are about 160 thousand tons of tin. It is a source of the raw materials of one more large mining and processing works with productivity about 4 thousand tons of tin a year.
In the distributed fund of subsoil nearly 270 thousand tons of metal are registered. On the reached rates of production and processing the “Vostokolovo” company operating today on a field, is provided with the stocks more than for 150 years of work. Expected resources of the Myao-Chanskiy and Badzhalskiy ore areas are comparable to the explored reserves and are estimated at 320 and 300 thousand tons of tin, respectively, that testifies to the incommensurably low rates of development of the unique fields. Without serious efforts, including the large investments, the reached level is not to overcome. Besides, the gravitational and floatation technological schemes of enrichment of ores applied today reflect the ideas of the 50th of the last century, and the equipment is worn-out.

Long ago there was a need of coming to the hydrometallurgical technologies capable to increase the completeness of extraction of tin and to get passing components. Thus, arsenic is removed from the commodity products, is transferred to the atomic state simplifying its utilization without the harm for environment.

The results of an assessment of technologies of OIP (OIP – object of intellectual property) taking into account investment appeal are given in the article. 

The reporting data for 2000 differing in optimum data on the processing volume against the strongly fluctuating data on the other years are taken for the basic indicators. Data of 2000 are actualized by the application of coefficients deflators of indicators on the costs of production for nonferrous metallurgy by 2012 in the size of 6,8553, and on the outputs in terms of money – application of the operating exchange prices for metals to the middle of 2012. Data of recalculation are reflected in the table 1. 

Table 1

Assessment of the object of intellectual property taking into account investment appeal
	№ 
	Indicators
	Measurement unit
	Annual volume

	1
	Production and processing of ore
	Thousand of tons
	324

	2
	Production of tin in a concentrate
	t
	1296,2

	3
	Production of copper in a concentrate
	t
	2854,8

	4
	The content of tin in the recycled ore
	%
	0,69

	5
	The content of copper in the recycled ore
	%
	0,991

	6
	Tin extraction
	%
	49,4

	7
	Copper extraction
	%
	72,9

	8
	Products, in all
	Thousand rubles
	1593199,2

	
	Including tin
	
	913357,13

	
	Including copper
	
	679842,07

	9
	Prime cost of the products
	Thousand rubles
	231225,24

	10
	Costs of 1 rub of products
	cop.
	0,15

	11
	The price of 1 t of tin in a concentrate
	rub.
	704781

	12
	1 t of copper in a concentrate
	
	238140

	13
	Prime cost of 1 t of tin in a concentrate
	
	122930

	14
	1 t of copper in a concentrate
	
	23820


Source: is made and calculated by the author

Characteristic of hydrometallurgical technology 

Object of an assessment is the invention. The invention, according to the item 1 of the article 1350 of the Civil code of the Russian Federation [7], is understood as the technical solution in any field relating to the product, in particular to the device or a way (to the process of implementation of actions over the material object by the means of appliances), and possessing the certain signs. Legal protection is provided to the invention, if it is new, has inventive level and is industrially applicable. Legal protection is carried out in relation to the inventions holding the patent and unlicensed. Estimated by OIP – object of industrial property "The Hydrometallurgical way of processing of the complex tin ores" submits the invention, possible to application in specific conditions of a field. The general technological scheme possesses the invention signs, but the application of general scheme without the features of concrete ores of a concrete field doesn't make sense. Owing to this fact the expenses on obtaining the patent for the invention are inexpedient. Object of an assessment is the unlicensed invention. 

The majority the tin-bearing fields of the Far East (and the other regions) are complex. This circumstance helps to determine the cost of an intellectual product "Hydrometallurgical technology of enrichment of the complex tin ores". 

The essence of hydrometallurgical way of processing of the complex tin ores consists in the sublimate of valuable elements from the specially prepared ore (with reagents) in the rotating tubular furnace (up to the temperature of 7500 – 8200), dissolution of sublimates in water and plating from the solutions in the form of simple connections which are easily alloyed in the commodity products. Simplification happens at the expense of complete elimination of preliminary gravitational enrichment, and also the ore crushing only to 30 mm. 

Owing to the limited opportunities for description in the article of all techniques of an assessment of OIP the authors give the short characteristic only to a comparative method within which the following scheme of an assessment is chosen: 1) comparison of the cost of processing of the same ore by the operating and new technologies; 2) comparison of the cost of the received commodity products.
Apparently from the table 2 provided further, the gravitational and floatation technology at the prices operating now of tin and copper is economically effective though from the reporting data of 2000 the enterprise had losses in 2848 thousand rubles.

From the table 3 it is visible that by the identical expenses on tin extraction at the application of estimated object – hydrometallurgical way and the object analog – the floatation and gravitational scheme of extraction of tin – application of the hydrometallurgical scheme brings economic effect in the sum of 1083043 rub as application of this method allows extract in addition (except tin) copper, lead, zinc. Thereby the gain of products is carried out and operational expenses are cut down. Besides, in the hydrometallurgy tails (kegs) silver, gold and tungsten are collected. This question specially wasn't investigated by the experiments therefore in calculations it wasn't put.   By the general assessment, these components can be collected in 2 – 3-fold size and to make, respectively, 1,6 – 2,4 g/t, 30 – 45 g/t and 0,3 – 05%.  

Table 2 
Comparative efficiency of the hydrometallurgical scheme of enrichment, in comparison with the operating for enrichment of the complex ores of the Komsomol’sk district
	№ 


	Specific costs of processing of 1 t of ore in % of prime cost
	Hidrometallurgical
	Cost of process, thousand rub.
	Floatation and gravitational

	1
	Production and transportation
	64.09
	149117
	64.09

	2
	Crushing 
	6.80
	15821
	14.66

	3
	Enrichment
	7.56
	17590
	18.10

	4
	Metallurgical processing
	
	
	3.15

	
	TOTAL
	78.45
	182528
	100

	6
	Tin extraction
	95
	1807685
	48

	
	Copper extraction
	80
	746054
	72,9

	
	Lead extraction
	95
	23400
	-

	
	Zinc extraction
	80
	49275
	-

	7
	Average weighed extraction
	88
	2626414
	41.7


Source: is made and calculated by the author

Table 3 

Calculation of economic efficiency

	№

№ 


	Specific costs of processing of 1 t of ore in % of prime cost
	Hidrometallurgical
	Cost of process, thousand rub.
	Floatation and gravitational

	1
	TOTAL expenses
	78.45
	182528
	100

	2
	Tin extraction
	95
	1807685
	48

	
	Copper extraction
	80
	746054
	72,9

	
	Lead extraction
	95
	23400
	-

	
	Zinc extraction
	80
	49275
	-

	3
	Average weighed extraction
	88
	2626414
	41.7

	4
	Gain of products by hidromet. method
	
	1033215
	

	5
	Reduction of operational costs
	
	49828
	

	6
	Total economic effect
	
	1083043
	


Source: is made and calculated by the author

Processing of one ton of ore with the application of hydrometallurgical way of processing of the complex tin ores makes 132700 rub.  Processing of one ton of ore with the application of floatation and gravitational way of processing of tin ores makes 182528 rub.  Comparison of the expenses connected with the creation of estimated and compared objects of OIP, allowed determine that the cost of creation of hydrometallurgical and floatation and gravitational ways of processing is identical and makes 1713139 rubles.  However the complex development reduces the product cost.  Besides the complex development, by the application of estimated object of OIP the problem of an increase of coefficient of extraction of the valuable components and decrease in load of the environment is solved.  Results of the works performed on the estimated object of OIP, will allow increase the efficiency and the speed of introduction of the demanded innovative solutions and to exclude the technological and financial hazards connected with the defects of technologies. 

It should be noted that in the sphere of subsurface use there is no practice of estimation of the cost of the property rights to natural objects as the developed techniques of economic assessment of the right which is non-material category, in relation to the specified objects don't exist yet, whereas in relation to such types of property as business, the real estate, in that, as for recommendations about drawing up and registration of the Report on an assessment, exists the literature in the form of standards
 [1, 3, 4, 5, 8, 9, 10, 11].
In summary it should be noted some features of the estimated object – "The Hydrometallurgical way of processing of the complex tin ores".  These features are connected with the specifics of subsurface use. 

The subsoil user in our case received about 40 years ago a field on the terms of the technologies available at that time which aren't meeting the requirements of the full complex extraction of metals, but bringing in a certain income. The developed intellectual product yields the result more important for the state as the owner of subsoil. The subsoil user for development of this method has to be ready to accept risks, to make investments in acquisition of an intellectual product, to use new technical means. He receives profit and without this method. It is offered to increase mutual interest of the state and the businessman as follows: 1) the state donates to the subsoil user the OIP; 2) the subsoil user introduces it in production, gains income and compensates the investments, and the state receives surtaxes and improves completeness of the use of subsoil; 3)  in 5 years the obligations accepted by the subsoil user provide (in case of not introduction of technologies) compensation in a type of tax for the excess losses of the non-extracted metals. 

Thus, it is impossible to call the estimated intellectual product as the fully market though it is transferred on the basis of the civil contract. The property right to subsoil (source of the income) is state, and the taken product and the income from it are the property of the subsoil user.
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� On materials of the Far-Eastern research institute of the mineral raw materials, Khabarovsk


�See, e.g., International standards of an assessment of MSO 1 - 4; Uniform standards of professional assessment of the Fund of appraisers of the USA; G. I. Mikerin's works, etc.); monographs (see for example, Shannon Pratt's books, Jay Fishmen, etc.). 





