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Strategy of point out relevance of responsible expitation of mineral
resources

Zuzana Simkov3 Michal Cehlar’ and Henrieta Pavolova

Mineral resources, which are necessary to be ptettand responsibly used with regard to the futgemerations and their
sustainability, are an important and also necesseopndition for the continual development of anyreeoy. These objectives can be
achieved only by raw materials policy, which dediiee objectives of the exploitation of domestieemail resources in response to long-
term needs of economic and social developmenedddhiety with regard to the environmental aspettustainable development, ranging
from geological research through the exploratiom axploitation of proven reserves.

The main content of the raw material policy shoumiclude an analysis of domestic sources of fuel amergy, ore and industrial
minerals and raw materials for the production oflting materials and determine the rules for thetection and prudent use of mineral
resources of the state according to the principésustainable development. Despite the fact thataRia is relatively rich in certain
minerals by its diverse geological structure, tastlupdate of raw materials policy was in 2004. Nbewever, a new kind of hope for its
update was initialized by Ministry of Economy. Tuplate should be not only the set of long-term gdalit also the models built on
professional assessments, using appropriately chésels which can predict and define the futuresthtegic raw materials. One of
the options is also described in present contrifuti

Key words:mineral resourcesaw materials policy, model design, sustainability.

Introduction

Raw materials and resource base are essentialh®orstistainable functioning of modern societies.
The global importance of raw materials is alsoe@t#d in small units such as regions. Access aailbhility of
mineral resources are crucial for the proper fumitig of the national and regional economy. Sectoh as
construction, chemicals, automotive, electroniespgspace, mechanical engineering, all depend asado raw
materials. Locations of deposits within the Eurap&aion are due to the geological diversity verjpaoful.

Due to these reasons, but also because of the magsref the EU's dependence on imports of moséegica
raw materials as well as due to the fact that ampvations depend on mineral resources, the usalbii
renewable energy sources does not exist withoutreoewable resources. This is the reason whytitidamost
important concept and at the same time prioritytfier EU harmonisation of national mineral policygdizik et
al., 2016).

In addition, a strategic view has to be seen in ¢batext of the importance of raw materials for
the development of the state; development can bemsuised in the term resource security (@i$ and
BlisStanova, 2011; Bli&n et al., 2015). Extremely important and necessanglition for the development of the
state is the availability of resources - physiaad @conomic. The use of own resources is the numstoenical
and ignoration of this option would be the denipmperty rights, which in the case of raw materia rated
directly in the Constitution.

This is the point of view on which many expertsreuatly cooperate with the Ministry of Economy in
the formation of raw materials policy. The mainadeas the main conceptual tool, respect to thasidad
directions of European Union.

The main content of the raw material policy of thimte is the analysis of domestic resources and
determination of the rules for the protection asdr®mical use of mineral resources of the staterdaurg to
the principles of sustainable development. Howeiteshould be noted that the EU’s important stepl$®
the circular economy.

Process of raw materials using

Legislative norms of Slovakia, domestic raw matewaalth, presents ownership of the state, while ra
materials are not renewable -they must be protemtedeffectively used.
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Any of categorization conditions reflects exacttypromical, environmental and social aspect, wiaitedrs
as the level of research, geological parametegogieconditions, complex evaluation of balancethis case
missed during the evaluation of rationality or ahility of using of regional development with empisaon
the sustainable development (Pawliczek et al., 2015

In 2008, the European Commission issued Raw Maténitiative (RMI), expressing the need for
an integrated policy with responsibility at the Vel (Raw Materials Initiative, 2016).

The raw material policy of Slovakia as a countighrfrom the view of raw materials, has in connacti
with the mentioned initiative considerate defigithile its principles in present time are not adgdstowards
RMI pillars.

However, after the elections, when raw materiald #meir use were significantly incorporated into
the government declaration in Slovakia, more itiites to formulate raw material policy were formed
(Programové vyhlasenie vlady SR, 2016).

Tools of raw material policies require an integdaggproach and the need for coordination with itréhls
activity, energy activities and trade policy andiesnmental policy, including employment policy @ihova et
al., 2014). There are mainly economic, legislatioels and area planning, as instruments for pragaraw
materials policy.

From the economic instruments, the need for evialuiatf mineral deposits appears as the most effechi
has the advantage of deposit assessment not inafiebat in the view of the project of deposit gihy
the specific business entity which determines thgreke of evaluation of raw materials (Surovinovétiga SR
pre oblag nerastnych surovin, 2003).
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Fig. 1. The study of the complex project of thedueation of mineral deposits (Cehlar et al., 2011).
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Very important indicators are:

e prices of materials must reflect direct and indireosts of extraction and processing as well as
environmental costs associated with the subsedliemination of environmental impact,

e payment for mining area, payment for extracted nailseand payment for storage of gases or liquids,

e payment for the removal of surface deposits froenagricultural or forest land,

e use and support of EU structural funds and the $tatiget (Uznesenie viady661/1995, 2003).

Given the above facts, it is necessary to know gstuely of the basic project, and also methods for
the evaluation of mineral deposits in general (Ruzd al., 2016). According to the Figure 1, thesmmportant
parts are “the Research” and “Analysis”. In thengré are an estimate and analysis of factors &sproperties
and its usability. The price of raw material, theesof the production costs, transport costs ama@tion of
the market. Comparison of production costs andctis of purchasing raw materials with similar pnties
(Herman et al., 2015, Herman et al., 2016). S ihiibulky set of data to be compared, and the trésul
the feasibility or infeasibility of mining, thuséhevaluation of mineral deposits. Being very pradtin this case,
data availability assessment can be drawn up iatghetail (LeSko et al., 2002). In the absencepetHic data,
it is possible to proceed analogously in similapakits with identical commodities; it is possibte dcompare
the corresponding raw material prices. Especi@ipugh the evaluation of mineral deposits, we cankwvith
data that are indispensable for this purpose aaiade (Cehlar et al., 2011).

Model of optimal use of the resource base

Model of the optimal use of the resource base basedentioned facts and selected economic instrtanen
can be divided into three parts:
*  Model for the assessment of the project of geoldgigploration;
«  Model for the assessment of the project of mining;
e Model for the assessment of the project of miningte environment.

Model for the assessment of the project of geoldgéxploration is an important beginning of exphori
usability deposits. The whole model is a functiopadcess of assessment of deposits while respettantpws
of behaviour of the capital, businesses and pudlithorities, which are regulated by the relevagislation.
The model makes possibility to assess whether jtoissible to assemble a functional unit and thusuate
the success of the geological project as a presiguif exploitability deposits. The role of regimn this case,
is given only by the possibility to approve or ribé zoning plan. If there is no appreciation of teposits,
through the extraction and use of effects for tegian, the summary of positive and negative effdots
the region cannot be estimated. Thus, this modeeses an advance preparation for the evaluafidemosits,
so it should have an irreplaceable role in minpaddicy making.
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Fig. 2. Model for the assessment of the projegeaiogical exploration [source: authors].
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Model for the assessment of the project of mini@n essential part of the evaluation of depo#itsr
usability in terms of raw material policy-making refgions. The absence of the raw material policthefregion
causes improper decisions which are often in cttrfilom the perspective of sustainable developmehich is
then reflected in all other industries and the isergector. The role of the region, in this casegain given only
by the possibility to approve or not the zoningnplar the using of deposits. A more effective ttml decision-
making is the fact that regional territorial plas then binding for smaller spatial plans. This efe
the representatives of the municipalities whichpdies in decision-making and allocation of mgnlicenses.

Then, managing conflicts of interest with contramtsale of the land brings a strong regional chafdis
task is not only indirect from the effective pomwit view, but there is already a recovery of the atgpby
the extraction and use of effects for the regiohmictv can be positive and negative. So, this maleksential for
the evaluation of deposits and in the processing naaterials policy of the region, it should have an
irreplaceable role. Both models, in combinationhwigégional development policies materialised in fidmen of
land-use decisions, are the basic structure farabive raw materials policy development of the oegi

In contrast to the current state, the deposit g@mded as a resource, value that can only be askéass
relation to the project and its utilisation.
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Fig. 3. Model for the assessment of the projeatioing [source: authors].

The model for the assessment of the project of ngirto the environment is closely linked to EIA
(Environmental Impact Assessment). The purpose I8f i to identify, describe and assess the direul a
indirect impacts of the proposed mining on the eminent, clarify and compare advantages and disdaygas
of the proposed mining, including its variants, mw®mpared to the zero option, identify measuregrévent
pollution of the environment, mitigate pollution véronment, or prevent damaging the environment, get
a professional basis for the issuing of a miningmeunder special regulations (Pavolova et al120 Since
the steps of the impact assessment of proposedtiastion the environment are given by legislafizanework,
we will not describe them anymore in this article.
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The concept of raw materials policy of KoSice regio

The concept of raw materials policy of KoSice regie a tool for the rational use of mineral resesrand

to support the development of the region while eetipg sustainable development with strict resgect

the environmental protection. It means to find ptiroal way of using, in which the miners are techty able

to mine mineral deposits, technologically procesatemial and economically realise all the works wop t

the location of raw materials in the market.

The concept of the raw material policy is a modat includes:

< inputs of the concept of raw materials policy (estve + non-exclusive deposits),

e process of assessment factors of raw material€ypaoncept - legislative, economic, environmental,
technological and mine-technological and autononskiks that represent working group composed of
representatives of organisations that have a mgaddt on the decision-making process for the aightion
exploration or mining activities.

*  outputs of the concept of raw materials policy:

a) the environmental impacts of the resource baskeoKbSice region,

b) the economic impact of the use of the resource bbde KoSice region,
c) social impacts of the resource base of the Ko&gen,

d) development of the KoSice region in a wider context

These outputs are the main arguments for theiug@h in the process of amending and approving
the zoning region plan and then to the land usasplaf individual towns and villages. The model bét
conception of raw material policy is a process 8faiuld occur in the sequence as indicated in ifpar€&. The
fundamental facts are competences.

The result of objectification is essentially thevision of mineral deposits on the concept of usabid
unusable. Usability and unusability depend on factbat are part of the evaluation of mineral dé@pogprice,
production costs, investment costs and resourcéabilly by size and structure. It follows thatishprocess
needs to be updated, for what is the concept oetamdking raw materials policy of the region pregzhr
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Fig. 4. The concept of raw materials policy Kogiegion [source: authors].
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Results and discussion

Due to the selected economic instruments, the rdetbgy of evaluation of mineral deposits must be
complex and therefore, due to the mentioned fealsy based on the quantification of the interaction
environmental and socio-economic aspects of mimihtaw materials in terms of sustainable developnaén
the regions of Slovakia. From the up-to-now empiricesults and analysis of mining of mineral resesr
12 negative aspects (Tab. 1) of the extraction ioEnal resources can be identified. Based on thepaoison of
their interaction ties, partial numerical valuesuctterising the level of potential negative impaat regional
development were determined. The level of neggtiWihpacts was quantified based on the subjective
assignment of numerical values of 1.0 and 0.5hindase when the impact was evaluated as more tempor
from the view of the implementation of mining miakdeposits as the one, with which it was compaitegas
assigned a value of 1. Otherwise, it was assignedue of 0. When the compared effects were asdimee level,
they were assigned a value of 0.5. After evaluatrindividual impacts, all values were summarised
the horizontal direction of the constructed matfdy using the matrix, the partial level of importanof
a comprehensive assessment has been determingdweights «; (Tab. 1). Also, a generally valid condition
> a; =100 % has been accepted.

The matrix of negative impacts of extraction of eral resources showed that the most significanatnegy
impacts characterised by the risks of additionakgtment costs is the impact on the population. [East
significant in this context is the impact of thdan complex.

Substantial negative impacts of mining and quagyaso include the impact of mining on the air|,soi
climate and hydrogeological conditions (Tab. 1fading to the type of mining.

Tab. 1. Matrix of negative impacts of extractidmineral resources on sustainable regional develept[source: authors].
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Also, it was necessary to construct the matrix efdjits, advantages for regional and national léyel
the identical methodological procedure. By the geliwation of positive impacts of extraction of mial
resources, eleven benefits that support sustainalienal development were identified (Tab. 2). Taeest
weight has "increased employment" and also "fasgeof economic development”, "increase purchasowgep”
and "influence on the living standards of the papah." The least important benefit is expectedsiipe

financial effect" of a company and "source of stateenue", which business pays by fees for extdacti@erals.

Tab. 2. Matrix of positive impacts of extractidmaneral resources at sustainable regional develept[source: authors].
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Support of social development| 0.5| 0| 0| 05 0 |05/ 0 |05 1 0.5 05| 4.0 7.34
Increased employment 05 1] 0| 1| 1| 0.505|05|1 0.5 0.5 7.0 12.84
Source of state revenue 0 05 0 0.5 0 |0.5/0.5/0.5 0 0 2.5 4.59
Impact on trading with raw 05| 1| 0|05 0]05/05/05/05 o 0 | 40| 7.34
materials
Increased autonomy for 0 |05|/05 105 0/05/05/05/ 05 | 05| 50| 917
Slovakia
Opportunity of FDI 0 1 [0505/05(05| 0 |0.5/0.5 0 0.5 4.5 8.26
Support of regional 05| 05| 0.505|/05/05(05/ 0| 1| 05| 05| 55 1009
development
Positive financial effect 0 0 0| 0505(05/05/ 0| O 0.5 0 2.5 4.59
Increase purchasing power 05/ 05/081| 105 1]|05/05 O 0.5 6.5| 11.93
Influence on the living 05| 05/ 08 1| 1|05/05/05 1| 05 0| 65| 11.93
standards of the population
Together 54.5| 100.00

The matrices mentioned above have been synthesised single comprehensive matrix of evaluation
usefulness of mineral deposits, pointing to theandte benefit of implementation in the context a$tainable
socio-economic and environmental development ofelg@ns of Slovakia.

The matrix described below was constructed basedhenquantification of interaction ties of partial
negative impacts and benefits of mining mineraladiis based on complex categorization usefulneks. T
partial numerical level of individual indicators svguantified by the identical methodological applgawith
accepting the summary level of usefulness.

The matrix of comprehensive evaluation of extrattid mineral resources mentioned below (Tab. 3jwsho
the predominance of the negative impacts of extnaaf mineral resources (54.77 %); benefits (433 with
the degree of usefulness of 0.83. Also, it is pointo an acceptable intervention by the Statenbjusion in 111
category "average usefulness" (Tab. 4), which ptediadditional reasonable costs activated by State
intervention, which does not affect the desire@cetfbf the usefulness of extraction mineral deposit
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Tab. 3. Matrix of comprehensive evaluation of@otion of mineral resources [source: authors].

Indicator of mining of mineral Character of Usefulness of the Partial Level of
deposits indicator indicator usefulness usefulness
Support of economic developme + 5.39
Support of social development + 3.32
Increased employment + 5.81
Source of state revenue + 2.07
Impact on trading with raw
materials + 3.32
Increased autonomy for Slovaki + 4.15 45.23
Opportunity of FDI + 3.73
Support of regional developmen + 4.56
Positive financial effect + 2.07
Increase purchasing power + 5.39
Influence on the living standardg
of the population + 5.39
Impact on population - 6.64
Impact on rock environment - 2.49
Impact on earth - 5.39
Impact no climatic conditions - 5.39
Impact on air - 6.22
Impact on hydrological conditions - 5.39
Impact on fauna - 4.98 5417
Impact on flora - 4.98
Impact on protected areas - 4.56
Impact on territorial system of
ecological stability - 4.15
Impact on the landscape - 2.90
Impact on urban complex - 1.66

Tab. 4. The categorization of usefulness of mimesources [source: authors].

Category of usefulness of extraction of mineral resirces ‘ Level of usefulness

l. category Very high usefulness More than 1,80

Il. category High usefulness
lll. category Average usefulness 1.99 -0.80

IV. category Low usefulness 0.79-0.30

V. category Very low usefulness 0.29 and less

Conclusion

While the Slovak Republic is permanently reliant mmports in the fuel-energy and ore resources,
extraction of certain raw materials for industrydaronstruction has a positive economic importaidgough
the update of the raw material policy will not chardependency of Slovakia on imports of minerabueses, it
can deliver significant conclusions and especiediglistic views of the current state of mining ilov&kia. In
addition, the update foresees the unification afcepts, terms and classifications of minerals withEuropean
Union.
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An important fact is an actual view of the raw migtls and the formation of raw materials policy.
The easiest access to the necessary data couldtkemmgh the available economic indicators, bus¢henay
lose its importance when it ignores the fact tha mining company may own several mining areasrefoee,
it is essential to collect data through mining arseparately, or by categorising the different sypé raw
materials.

Despite these facts, the described approach ambged models based on economic instruments appear t
be the most ideal at present, because we wanetdeca tool for decision making, not only to obtgéeneral
information, just by this approach. It is also resa@y to note that the responsibility of the caestiies
primarily in creating a relatively stable environméor the development of mining and the use of dstic raw
materials with the aim to reduce dependence omntpert, in the protection of mineral resources #me use of
secondary raw materials, including mining and tedbgical waste and environmental protection.

Despite the fact that Slovakia is a small couritrig relatively rich in raw materials, and alsayapecial
critical raw materials, which has special positiomghe EU mainly in these days (Buijs et al., 2018 addition
to raw materials policy, it is important to defiamd methodologically tackled so-called depositgpoblic
importance, which would be applicable only for sfieconditions defined by countries.
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