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Abstract: Mining activity in the Republic of Croatia has its/ legislation harmonized with EU regulations and kear
economy principles appropriate for Europe. Mineralv materials are important for starting the econoof a particular
country, and their use depends on the demand fenggnsupplies, assumptions about the economic grofutertain regions
and the state of the environment. The goal oféisearch is based on the research of strategic fptgnocuments and studies
that provide data on exploitation fields and explion areas of mineral resources in the territofitioe Republic of Croatia.
The results of the research are based on previogsviedge about the exploration areas/exploitatiaidé and the data
obtained from the research, which were determinetherbasis of the resource base of mineral raw maltgri.e. mining-
geological studies. In conclusion, the exploitafii@hds of mineral raw materials in the Republidrbatia statistically do not
cover large areas and it is possible to plan andduce them only in places where they exist, becthesdocations for
exploration and exploitation depend on the geolalgiomposition of the area. Mining activity canrdist the natural balance
of the environment and space. In such situatidns,iimportant to establish a balance between th&eta (economy's) need
for mineral raw materials and society's tendencymaximize environmental protection. The constructiaiustry in the
Republic of Croatia is an important factor that deténes the need for the exploitation of technieaistruction stone, gravel
and sand, as well as brick clay.
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1. INTRODUCTION

Mineral raw materials are important for starting tountry's economy, and their use depends onetimauaid
for energy, supplies, assumptions about the ecangroiwth of certain regions and the state of thérenment.
Vrkljan (2021) points out that mining is a fundamental econondiivdly that deals with the exploration and
exploitation of mineral raw materials, which alscludes rehabilitation (recultivation) of the exatad area after
the exploitation is completed. Mining supplies ranaterials to many industrial branches, and inclusst of
works on finding and extracting (obtaining) minetalv materials. The importance and contributiomafing to
the economy of the state is observed by recogniaimvaluing the fact that mining as an activitgates new
values, encourages and supports the work of a véeosles of other production activities of the ecogdenergy,
construction, processing industrifrasic et al. (2005, 200§)oint out that the underground exploitation of erad
raw materials in the Republic of Croatia has pcatly disappeared and currently only architectarad building
stone is exploited underground, however there aneemous surface mines. There is no doubt thattpieitation
of mineral resources creates prerequisites fodévelopment of civilization, so today we are fawéth the fact
that, on the one hand, the desire for an increatieei material standard of living prevails, andtlo& other hand,
this can be achieved with the ever-increasing mgimictivity of the exploitation of mineral resourcegich means
that mining activity it is not a matter of choid®it of inevitability. At the same time, it should bmphasized that
at the end of the second decade of the 21st certurganity is at a kind of time-resource turningngowill it
find effective answers to the global challenge &venting disastrousclimate changes caused bydig#ippear
(Pavlovi et al. 2018 The purpose of the research of this paper isdas the research of strategic planning
documents and studies that provide data on expamitdields and exploration areas of mineral researin the
territory of the Republic of Croatia. By researghpublished works in the field of mining and lifgcte assessment
of individual mineral raw materials, it was obseahthat the majority of published works deal withdsés of the
life cycle of different metals on a global or regab level: copperNlemary et al. 2012; Giurco and Petrie 2007,
Suppen and et al. 204ase metald\Norgate and Haque 201Zinc Suppen et al. 2004; Stewart et al. 2003
coal Mangena and Brent 2004; Babbit and Lindner 206dpper mine tailings and zinR€id et al. 2008 gold
(Norgate and Haque 2012; Mudd 2Q0RMowever,GrbeSa (2014points out that such studies in the mineral raw
materials sector usually cover part of the lifeleyitom the extraction of the raw material to there into the
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industrial production process, and their purpos® ishow the environmental impacts per unit masthefraw
material produced. A frequent response to the ddmahmining activity is the rational managemenhwoheral
raw materials in the context of sustainable managemof the entire area, where the main goal ofghjser is to
show the satisfaction of the needs for raw materath a constant effort to make mining activitpasitive, not

a negative factor at the same time with regardstoverall impact on the environment and other eaistin the
spaceNorgate and Haque (201Bglieve that in the future there will be an ing@#n the energy and greenhouse
footprint, i.e. that the exploitation of ores (ms}awill become an increasingly important subjetcsimdy of life
cycle analysis of mineral raw materials. Followthgs thinking,Liu and Miiller (2012)n their studies focus on
energy econometrics and greenhouse gas emissgthgr than considering impacts such as land usetalue
exploitation, emissions to water, soil and &iurco and Cooper (2012%jelieve that to generate more value,
materials can be obtained from raw materials iflyeascessible and easily developed deposits, withimiting
conventional ore deposits, but including deep-sgmdits as well as recyclable waste.In the Spagaklopment
Strategy of the Republic of Croatia from 2017, @&sarecorded that mineral raw materials are explaite670
locations, and 40 types of mineral raw materialsendiscovered, of which 15 are constantly or ocrasly
exploited. Permits, approvals and concessiondiekploration and exploitation of mineral resosres well as
the prescribed procedures for assessing the ingrathe environment and nature, as well as the riméition
system on the exploration and exploitation of maheesources are coordinated in the prescribed eramnthe
competent state bodies for mining, spatial plannaggwell as environmental protection and natuogegtion
(Srpak and Pavlovi202(Q). Based on data from the Ministry of Economy angst8inable Development, the
Mining Administration, the number of active exp#tibn fields of mineral resources in the Repubfi€Cmatia in
2022 was 334, while the number of fields for whictploitation concessions were obtained was 278 nlineber
of inactive exploitation fields of mineral resousoen which the performance of mining works was @eremtly
suspended, and on which measures to prevent therence of dangers for people, property, nature thed
environment were not implemented, there were 14d,the number of deleted exploitation fields of enad
resources from the Register of Mineral Resources382.

2. MATERIALS AND METHODS

2.1. Economic benefit and significance of mineralaw materials in the construction industry

The development of the mining economy is possilite respect for the principles of sustainable depaient
and environmental protection in terms of maximuwt@ction of natural resources and other econonsicuiees,
protection of nature and monumental heritage, fplas of energy efficiency and principles of ratbmse of
mineral raw materialsSfpak 2022 Unfortunately, the Republic of Croatia is nottgailarly rich in mineral
resources, but their exploitation, as the primartyvdy in the economy of every country, is of gréaportance
for the State. In terms of the amount of extrachéakeral raw materials and the number of economiitiesin the
Republic of Croatia, the most significant expladatof architectural-building stone, technical-loliflg stone,
construction sand and gravel and brick clay istist significant. The results of the research ase on previous
knowledge about the exploration areas/exploitafieidls and the data obtained from the researchghviiere
determined on the basis of the resource base adraliraw materials, i.e. mining-geological studiggaluating
the significance of mining and its contributiontt® overall economic activity of the state, one ntake into
account and correctly evaluate the fact that misran economic branch that creates new valuessiacmrages
and supports the work of a whole series of othedpetive economic branches such as energy, cotistiuc
processing industnKfasic 2011). Based on the researdbles 1show the exploitation fields of architectural-
building stone (block) and (slab) in the RepubficCooatia in 2022 by county.

Of the total number of exploitation fields of miakraw materials for construction sand and gramethie
Republic of CroatiaTable 2) andTable 3shows the exploitation fields of technical-builglistone in the Republic
of Croatia in 2022 by county.

Table 4 shows the exploitation fields of brick clay in tRepublic of Croatia in 2022 by county.

2.2. Structure of the processing industry and feeof the concession for the exploitation of
mineral raw materials in the Republic of Croatia

Mineral raw materials are important for starting gttonomy of a particular country, so they should must
be disposed of properly and efficiently. Investingustainable mining undoubtedly creates demamétes new
jobs and achieves economic progress, but it mgst @hsure socioeconomic and environmental impromsne
based on socially responsible business. Theretoeejecision on the exploration and exploitatiom glarticular
type of mineral raw material is not determined omtythe basis of spatial planning conditions, lazahmunity
initiatives, environmental impacts and exploitatioosts, but also depends on the actual econontie stahe
country Srpak 2022
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Table 1Exploitation fields of architectural and buildingpsie (block stone) in the Republic of Croatia i220

Ef architectural-building stone
County Numl?er_of a_ctive Numl?er of ac_:tive exploitatio_n fields
exploitation fields with terminated concessions
Dubrovako- neretvanska 3 3
Istarska 12 7
Splitsko-dalmatinska 42 36
Sibensko-kninska 8 6
Zadarska 4 2
TOTAL 69 54
Ef architectural-building stone
County Numl:.)erlof a.ctive Number of active exploitation fields
Exploitation fields with terminated concessions
Splitsko-dalmatinska 1 1
Zadarska 25 22
TOTAL 26 23

Table 2 Exploitation fields of construction sand and grawvethe Republic of Croatia in 2022

Ef of building sand and gravel
County Numl?er_of a_ctive Numl?er of a(_:tive exploitatio_n fields

exploitation fields with terminated concessions

Karlovatka 1 1

Koprivni¢ko - krizevaka 17 16

Licko- senjska 3 3

Medimurska 10 9

Osjeko- baranjska 1 0

Primorsko- goranska 1 1

Varazdinska 9 7

Viroviti ¢ko-podravska 2 2

Zagrebaka 8 7

TOTAL 52 46

The overall economic benefit and importance oftk@oitation of mineral raw materials is manifestiecugh
the impacts: transport infrastructure, energy ration of buildings, increased use of forms of egelat reduce
greenhouse gas emissions (production of electraity heat), general consumption (households amicssy,
industry, agriculture, land use, land use changkefarestry, waste management, transition to clewergy and
development of products and services in the fi¢ldesv technologies required for low-carbon enefigye struc-
ture of the manufacturing industry in the RepublicCroatia, where the largest share of the totligtry belongs
to the production of food products (19%), followmdthe production of metal products (30%), the piaibn of
non-metallic mineral products (8%), pharmaceufiraducts (7%), etc. Pursuant to the provisiondefltaw on
Mining and the Regulation on Fees for Concessionsghfe Exploitation of Mineral Resourcedfficial Gazette
No. 31/14 and No. 57/20mining economic entities are required to pagefbr the concession for the exploitation
of mineral resources, which consists of a fixed pad a variable part. part. The fixed part of thenetary com-
pensation for the area of the exploitation fieldedeined by the entry in the Register of approveplatation
fields of mineral resources is the income of tlagesbudget of the Republic of Croatia, and it i&giin its entirety
to the local self-government unit on whose teryititwe approved exploitation field of mineral resmes is located.
The variable part of the compensation for solid-eaergy mineral raw materials is also the reverfub@estate
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budget of the Republic of Croatia, and it is divldes follows: 30% to the local self-government uoit whose
territory the mineral raw material is mined, 20%te regional (regional) self-government unit, dmoae territory
it is mined mineral raw material 50% to the stateldet of the Republic of Croatia. The importancenifing
economic activity is reflected in the contributitmthe growth of the gross social product of theneeny as a
whole, the growth of employment and the contributio the increase in the income of the state budget

Table 3Exploitation fields of technical and constructidorge in the Republic of Croatia in 2022

Ef technical-building stone
County Numper.of a_ctive Numbgr of actiye exploitatioh fields
exploitation fields with examined concession

Bjelovarsko-bilogorska 6 4
Brodsko-posavska 4 4
Dubrova&ko-neretvanska 8 7
Istarska 26 20
Karlovatka 17 13
Koprivni¢ko-krizevatka 1 1
Krapinsko-zagorska 5 4
Licko-senjska 7 5
Osjeko-baranjska 3 3
Pozesko-slavonska 5 6
Primorsko-goranska 8 7
Sis&ko-moslavika 5 5
Splitsko-dalmatinska 18 13
Sibensko-kninska 4 4
Varazdinska 5 6
Viroviti ¢ko-podravska 6 6
Zadarska 13 10
Zagrebaka 5 5
TOTAL 145 123

Table 4Exploitation fields of brick clay in the Republit@roatia in 2022

Ef brick clay
. Number of active
Number of active o
County o exploitation fields
exploitation fields ) ) .
with the resulting concession
Karlovatka 1 1
Koprivnicko - krizevaka 1 1
Medimurska 1 1
Osjeko - baranjska 4 3
Sisako - moslavaka 1 1
Varazdinska 2 2
Vukovarsko - srijemska 2 2
Zagrebaka 1 1
TOTAL 13 12
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3. RESULTS AND DISCUSSION

In conclusion, we can state that the sector optbduction of other non-metallic mineral produst®ased on
the activity of mining, i.e. the use of mineral ravaterials in the production process, directly 2@%d indirectly,
when we take into account that our own productsatse based on the use of mineral raw materiats samifi-
cantly more. The exploitation of mineral raw madésrirepresents a respectable economic activityarRepublic
of Croatia in a direct and indirect way as a sigaifit economic and financial share in the GDP andributes to
the increase of the state budgdikuli ¢ 2015. This is supported by the fact that the shamniofing in the total
GDP in the Republic of Croatia is several timeshigthan the share of the production of textilebatco, pulp,
paper and paper products, and is also higher tieshare of economic branches (production of machijriur-
niture, rubber and plastic products, communicatiemices). The growth of the gross national produnt the
exploitation or consumption of mineral raw matesiate mutually related, so the exploitation andsoamption is
part of the overall economic activity of the coynaind thus contributes to the overall growth of @@P. At the
same time, GDP growth requires an increase indhsumption of certain types of mineral raw matsritderefore
the sustainable management of mineral raw mategiadsthe overall economic benefit in the managemént
mineral raw materials must be based on the estedtdliprinciples of sustainable development.

4. CONCLUSION

The development of mining and its contributionhie tverall economic activity of the state must mved
and evaluated in the fact that mining is an econdranch that creates new values, and encouragesugports
the work of a whole series of other productive @roit branches such as energy, construction, antepsong
industry. Sustainable development in the manageofenineral resources should mean balance, ana loyaans
a conflict, so in the management of mineral resesirthe principle of balance between economic andamic
(rational exploitation, use of mineral resource®tgction as well as rehabilitation in order torease added
value), spatial- environmental (less negative inhpacthe environment) and social interests (reflédh the ex-
ploitation of mineral resources in partnership aritthin legal frameworks). The construction indusisyan im-
portant factor that determines the need for théoégtion of architectural-building stone, techribailding stone,
gravel and sand, and brick clay. Mineral raw matsrare a non-renewable resource, of importancéhéoRe-
public of Croatia, so that experts should be abtiirevolved in spatial planning and point out pdtehlocations
of activation, so that, based on this, decisiongdcbe made about the priorities of the purpodealsditation or
conservation of deposits, ensure the protectioninéral deposits for future generations, and achievelopment
that encourages humane, sustainable, economicarasinmentally friendly production.
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