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Abstract. This article describes the problems and prospects of development of coal mining in
Kuzbass - the center of coal production in Siberia and Russia, in the framework of the major
initiatives of the National Energy Strategy for the period until 2035. The structural character of
the regional coal industry problems, caused by decline in investment activity, high level of
fixed assets depreciation, slow development of deep coal processing and technological reduc-
tion of coal mining is shown.

1. Introduction
Prospects of fuel and energy complex development in Russia, as described in the Energy Strategy for
the period until 2035, are based on the main direction of the global energy market transformation —
self-providing and import substitution for countries — the largest importers of energy producing mate-
rials [1]. Therefore, the strategic initiatives of fuel and energy complex of Russia technological up-
grade include the development of energy saving technologies, export diversification and the develop-
ment of deep processing of coal and oil [2-5]. These initiatives are specified in the key tasks of Na-
tional Energy Strategy of Russian Federation as the following:

1. Upgrading the power industry means development of oil refining, "smart" power grids, decen-
tralized power generation, upgrading the heating systems.

2. The development of domestic energy infrastructure means eliminating the steady investment im-
balance between export, domestic-oriented projects and infrastructure.
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3. The growth of the domestic energy market means reducing the level of monopolization, estab-
lishment of more efficient power market regulation by government and regional authorities, support-
ing the competition and trade on raw material exchanges.

4. Improving accessibility and quality of energy producing materials, providing modern customer
services through the embedding of international technology standards.

5. Increasing the flexibility and diversification of energy producing materials exports.

6. Implementation of the principles of socially and environmentally responsible management of
mineral enterprises and holding companies.

2. Material and Method

The territories of Russia where energy sources and power producing are concentrated must become the
"locomotives" of the National Energy Strategy implementation. Kuzbass (West Siberia, Russia) is one
of the famous clusters of Russian heavy industries. Mining industry output of Kuzbass includes coal,
iron stone and polymetallic ores (35% of gross regional product in average for 2005-2015). Processing
industrial complex of Kuzbass is represented mainly by ferrous and nonferrous metallurgy, primary
chemical products and constructing materials (21% of gross regional product).

Significant part of Russian coal production is concentrated in Kuzbass. According to the forecasts,
regional coal mining will continue to ramp up the volume of output and it is expected to reach 270
million tons by 2025 [6]. The reason of it is the increasing share of coal in power production in Russia
by 2020, at least twice. Today its share is only 12%, while in Western Europe - 40-60%, in USA -
56%, in China - up to 70%. At the same time, Russia has at least one third of proven coal deposits in
the world, most of which (more than 690 billion tons) are located in Kuzbass [7]. High quality coal
from Kuzbass is consumed in more than 40 countries [8].

In 2012 the total volume of coal mined in Kuzbass was about 200 million tons, including 116 mil-
lion tons (60.3%) produced in open way. In 2013, it was produced 203 million tons of coal (in 2014 —
211, 2015 - 215 million tons). In addition, there is no reason to believe that in the near future coal con-
sumption will decline. There are 45 coal mines and 56 open pits, 27 coal-processing plants and instal-
lations involved in Kuzbass coal industry, 133 thousand people are employed in it [9].

At the same time, technologic and economic development of Kuzbass coal industry is constrained
by the problems caused by structural misbalances of regional and national economy.

The first problem is the high level of the active part of fixed assets depreciation in coal mines and
open cuts (more than 60% averagely) [10]. Therefore, the achievement of strategic targets for coal
production requires complete re-engineering of coal enterprises and massive capital investments in the
industry. But there are some issues for the capital inflow to Kuzbass industry such as unstable coal
prices on the global market, low labor productivity in regional coal industry, a high accident rate, poor
investment infrastructure and undercapitalized segment of investment fund market in coal industry. So
despite steady growth of coal mining in Kuzbass, total revenue of its sales remains unstable [11]. Op-
erating income of coal companies tends to shortening and investment problems are strengthening con-
sequently.

The second problem is insufficient quality of the exported coal from Kuzbass. This is mainly due to
the dominance of primarily coal preparation, while whole process of coal preparation up to the most
expensive sorts of carbon fuel is developed insufficiently. This suppresses the competitiveness of re-
gional coal industry and its investment potential. So the following "vicious circle" of investment prob-
lems of coal industry continues to maintain: "The lack of competitiveness of the coal enterprises - dif-
ficulties in fund rising - the preservation of low competitiveness." It leads to shortening the part of un-
affiliated investors in coal companies’ funds — from 42% in 2010 to 26% in 2014 and then — to keep-
ing Kuzbass economy underinvested [12-13].

The third problem is the existence of a significant number of unincorporated enterprises (limited
companies) engaged in coal mining in Kuzbass. In 2012, they mined 29 million tons of coal, or 14.3%
of total coal production in the region. At the same time they raised their funds by less than 45 million
dollars, or 4% of the total investment in Kuzbass coal industry. Along with the unincorporated coal
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enterprises, which cannot enter the stock market for capital rising, there is the high proportion of
closed corporations, which shares cannot be easily sold to the interested investors. Their part of the
total coal output in Kuzbass in 2012 amounted to 15.5%, or 31 million tons. Among them we can
name such giants of Russian coal industry as "Raspadskaya Coal Company" with the annual output in
2006 to 10.6 million tons of coal (6.1% of the total volume of Kuzbass), "Holding company "Siberian
Business Union" - 9 million tons (53%). Consequently, the limited coal companies and closed corpo-
rations summed almost 30% of the total coal output in Kuzbass, and they cannot raise their funds us-
ing the stock market in the near future [14].

The fourth problem is retarding of new technologies of coal mining and processing implementa-
tion, and lag in using of new high-performance equipment. As a result the productivity of Kuzbass
coal open pits is in three times less than in the United States (for coal mines is in five times less) [15].

Despite it, coal companies’ funds have been used for construction of 25 technological inter-mine
rail roads and supporting stations. Special attention is paid to the constructing of coal sea port termi-
nals. Thus coal companies and enterprises of Kuzbass continue to create the processing chain from
coal mines and open pits to the ship charter. This allows exporting of 33% of the coal mined in
Kuzbass in 2012-2015 [6].

Nevertheless the remaining structural problems of Kuzbass economy lead to the gap between in-
vestments and productivity growth. It means that new investments do not sufficiently improve the
productivity. The reason of it is using fund rising for out-of-date equipment and restoring the existing
machinery by coal companies and enterprises in other industries of Kuzbass economy.

Securing Kuzbass economy specialization on coal mining is supported by dominance of minerals
extraction and its primary processing in the regional export. In 2005-2014 up to 90% of the Kuzbass
industrial export was represented by three commodity groups [1]:

- fuel and energy products - hard coal, coke and semi-coke. The export of them grew in 2005-2014
from 48.3 to 83 million tons, or more than 3.8 billion dollars per year;

- metals and products from them - semi-finished products, bars, rods, special profiles, flat-rolled
products of iron or non-alloy steel, pig iron, aluminum, ferroalloys. During 2005-2014 these articles of
Kuzbass export doubled up to 2.9 billion dollars;

- chemical products (mainly heterocyclic compounds and nitrogen fertilizers). Their exports of de-
creased in 2005-2014 by 26% and amounted to 0.3 billion dollars.

To achieve the goals set by National Energy Strategy of Russian Federation it is necessary to initi-
ate a deep structural transformation of the industry, which cannot be carried out with reasonable-
priced raw materials, new productive technologies of processing minerals and investment institutions.

3. Results and Discussion

It is impossible to enhance the role of Kuzbass coal industry in the implementation of National Energy
Strategy of Russian Federation without structural changes in the power and mining industries, espe-
cially in the segment of production energy producing materials. The following parity: "High technolo-
gy in processing sector of coal industry - new technologies of fuels production - new ways of fund ris-
ing - new investment institutions" is in demand today more than ever. The most important role in the
formation of a "bridge" between restructuring of national economy as a whole and its financial sector
as a part should be given to the industrial clusters where output of energy producing materials is con-
centrated.

Such neo-industrialization of Kuzbass economy suggests implies some directions of governing the
restructuring of its dominating industries — coal, power, chemistry and metallurgy.

The main direction is providing a transition from the "participation in governing" model of rela-
tions between regional business companies and authorities to a model of "participation in innovation".
This means a comprehensive encouragement of innovation activity of raw-materials extracting and
processing companies and power producers, technology transfer and cross-sectorial reallocation of
investment [16-18].
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The second (institutional) direction means purposeful change of the most inertial segments of
Kuzbass economy structure, mainly formal and informal institutions, mechanisms of reproduction of
fixed assets.

The third (resource) direction means a transition from reliance on natural resources as the main
source of regional budget revenues to the deep processing of coal, metals, organic compounds based
on technological upgrading of machine building, instrument-making, synthetic materials producing
plants. It requires, above all, setting the tax and finance incentives to increase productivity of existing
processing enterprises along with technological upgrade of coal mines and open pits. The expected
results of these measures are reducing of the costs and improving competitiveness of regional industri-
al companies what was proved many times in different countries [19-23].

The fourth (social) strategic direction is enhancing employment of staff with post-industrial compe-
tences. It requires state guarantees in the labor market for training specialists for the companies up-
grading their technologies to modern level .

The fifth (integration) direction suggests conglomeration of raw materials and processing enterpris-
es, financial companies, R&D organizations in the high-tech processing holdings. Their competitive-
ness should be provided by cooperation with national technological platforms and investing break-
through innovations by commercial banks by long-term project financing [24-26].

Setting goals of structural transformation of Kuzbass economy should be closely linked to imple-
mentation of National Energy Strategy of Russian Federation. Therefore, among the main objectives
of regional industry complex structural transformation, we emphasize the following.

The primary goals can be reached all together and depend on the solution of main structural prob-
lems of the Kuzbass economy:

- modernization of Kuzbass economy industrial sector by deepening of coal processing , increasing
productivity of mining, renovation of machine-building plants;

- increase the share of the 5th and 6th technological layers in Gross Regional Product, in tax reve-
nues, in the structure of employment; changes in the sector composition of exports in favor of pro-
cessing and high-tech enterprises;

- forming competitive on domestic and foreign markets raw-material processing and mechanical
engineering clusters;

- developing R&D and innovation activity in basic industries of Kuzbass economy to expand tech-
nology transfer from science to industry and business. It requires diffusion of innovations between
small, medium and large companies.

Secondary goals, which are also aimed to help implementing structural changes of Kuzbass econ-
omy, are achievable only within primary goals:

- developing of market competition in the industry, the financial sector, and infrastructure sectors;

- overcoming the dependence of the state budget revenues of raw materials extracting;

- reduction of the shadow and inefficient non-market segments of regional economy;

- decrease in the proportion of poor people by increasing the role of labor as a factor of producing
in high-tech industries.

Determination of the conditions for achieving goals of structural transformation of Kuzbass econ-
omy suggests the following.

Firstly, the existence of an institutional framework of structural reforms: regulatory framework,
public and private market agents, mechanisms of effective investment redistribution between raw-
material and processing sectors of regional economy.

Secondly, the presence of innovation investment infrastructure which helps to promote regional en-
terprises in domestic and foreign fund markets, small business support, training of the staff of pro-
cessing enterprises. It should be noted that currently investment infrastructure in Russia are being
made by state and occur in the transport and energy systems. Their effectiveness is recognized ex-
tremely low by both Russian and foreign analysts [27-29].

Third, the availability of necessary funds and forms of inter-sector capital flow.
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Fourth, the formation of the system of scientific and methodological support of Kuzbass economy
structural transformation based on ambitioned targets of National Energy Strategy of Russian Federa-
tion like development of green power, increasing of energy efficiency in industry, extending alterna-
tive power sources.

Fifthly, establishing of state-and-private partnerships in R&D and applied scientific research in
coal mining and processing, the power producing.

Considering the fact that Kuzbass coal industry is not only producer of the important energy
source, but also the driver of the other sectors’ of economy development, it is necessary to preserve
and strengthen existing trend of growth in coal production and investment activity. In current structure
of Kuzbass economy with raw-material industries domination, it is necessary to create conditions for
expansion of brand new segments related to the deep processing of minerals. The leading role in the
breading the new segments of Kuzbass economy should play convergent technologies.

We define the development of convergent technologies as an important condition for the imple-
mentation of National Energy Strategy of Russian Federation (along with raw-material production
technological development and expanding high-tech industries). The content of the convergence of
technologies consists of interpenetration and combination of different technological innovations, unit-
ed by common forms of design, implementing and diffusion [30-31]. Also, technological convergence
means the development of industrial clusters like Kuzbass, aggregated development of innovations
created in different technological platforms but bringing common product. We have identified the fol-
lowing fist of convergent technologies perspective in Kuzbass:

- technologies uniting biochemistry and power producing (bioenergy), allowing going to the non-
waste technologies of environmentally clean fuel producing to replace non-renewable hydrocarbon
resources in the foreseeable future [32-33]. Prospects for the development of these technologies we
see in the interactions between such technological platform as "Medical and Bio-Technologies", "En-
ergy", "Extraction of natural resources and oil and gas", approved by Russian Government;

- technologies joining producing computer hardware and software (for distributed and “cloud”
computing). They will be able to create the integrated telecommunication networks, significantly ad-
vancing diagnostic medicine and accelerating development of new machinery by rapidly performing
design and multivariate simulation modeling. Their cross-platform character should be achieved with
the interaction of such technological platforms as "Information and Communication Technologies",
"Electronics and Mechanical Engineering";

- laser informatics technologies that can create a data repository, surpassing existing ones by thou-
sands times. This will speed up the digitization of technological basis and automation of such tradi-
tional Kuzbass industries such as coal mining, chemical industry, power producing. Cross-platform
interactions can be implemented here in the platforms like "Photonics", "Information and Communica-
tion Technologies", "Electronics and Mechanical Engineering."

Productions which can "grow up" from industries dominating in existing structure of Kuzbass
economy should become investment "donors" for new processing industries. Therefore, to the promis-
ing directions of development of coal mining, deep seated in Kuzbass economy, should be referred the
following:

- implementation of non-waste plasma-based technologies of conversion coal organic components
to synthetic gas and recovering microelements from it;

- creating of power systems for combined producing of methanol and electricity based on coal gasi-
fication and organic synthesis;

- start-up and development of extracting methane from coal seams. Reducing mining safety prob-
lems, this gas is used around the world as valuable source of energy. In the USA 40 billion m3 of me-
thane is produced annually [34];

- development of coal and natural gas processing technologies for manufacturing of high-quality
engineering plastics, synthetic materials for electronics and machinery;
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- set up of high-tech industry which is rather new for Kuzbass economy — producing of equipment
for reducing environmental damage caused by power companies, chemical plants, coal production and
foundry.

On the level of the single industry and inter-industries management the coherent and flexible insti-
tutional policy of mineral and power sectors technological development is required. Its main elements
are the following:

1. The setting up effective national energy market with a high level of competition and market pric-
ing mechanism.

2. Forming a stable tax system for mineral and power sectors, creating balanced systems of custom
duties to encourage foreign investment in the deep coal processing.

3. Creating a legal framework that protects the investors’ rights and supports the development of
competition, removes the excessing administrative barriers.

4. Promote the implementation of advanced coal extracting and processing, energy-saving technol-
ogies in Kuzbass mining companies, and encourage the development of technological innovation ac-
tivity in power sector.

5. Improvement of business relations with traditional European consumers of Russian energy
sources producers and establishment of new relations on South Asia market, mainly with China and
Thailand partners.

6. Active participation of Kuzbass mining companies in Eurasian power and energy resource mar-
ket observing general principles of market regulation, providing free distribution of power, energy
producing materials, technologies and funds.

4. Conclusion

Thus, Kuzbass coal industry is to become a driver of structural reforms of Siberian and Russian econ-
omy. In accordance with Energy Strategy of Russian Federation, huge technological transformation of
coal industry is required, based on transition to deep coal processing, producing new kinds of mineral
fuel, improving industrial management and market institutions.
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