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Climate change is one of the most complex challenges of the 21% century, with both
direct and indirect consequences for the global economy, making the mining sector

especially vulnerable. As a foundational industry, mining contributes to
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greenhouse gas emissions and faces significant operational risks from extreme

weather events. This paper presents an analysis of global trends and the specific
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challenges confronting the mining sector in the Republic of Serbia. Through a
review of literature and recent reports (2012-2026), the paper examines the effect
of droughts, floods, and heatwaves on mining operations, tailings stability, and
ecological impact. Special attention is given to the need for proactive adaptation
and decarbonization strategies to ensure the sector’s long-term sustainability.

1. Introduction

The mining sector is the foundation of modern
development by supplying raw materials for
infrastructure and renewable energy technologies.
However, its reliance on natural conditions makes it
highly vulnerable in an era of climate instability. As
global attention turns to decarbonization and supply
chain resilience, Serbia faces particular challenges due to
outdated infrastructure and a rising frequency of extreme
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precipitation and droughts (Vrani¢ et al., 2021; Vujovié¢
et al., 2025). This paper provides an integrated overview
of the impact of climate change on mining, linking global
paradigms with local empirical data.

2. Global Climate Footprint and Mining
Vulnerability
Mining is an energy-intensive industry that

significantly contributes to global CO; emissions. The
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move to exploit deeper and lower-grade deposits further
increases energy and water consumption (Mudd, 2012;
Bellois, 2022).

2.1. Physical Risks
Global operations are exposed to:

e Water Extremes: Floods in Queensland, Australia,
have demonstrated how extreme precipitation can
paralyze production and threaten dam stability
(United Nations Environment Programme, 2024).
Conversely, droughts in Chile and Mongolia
intensify conflicts over scarce water resources
(Akchurin, 2025; Purevjav, 2025).

Heatwaves: Rising temperatures endanger worker
health and reduce productivity, while fires
threaten infrastructure in arid regions.

Supply Chains: Climate shocks act as a risk
multiplier, destabilizing the global market for
critical minerals essential to the green transition
(Werner, 2024).

2.2. Decarbonization of the Mining Sector and Green
Technologies

Global efforts to decarbonize the mining sector focus

on reducing greenhouse gas emissions through
innovative technologies. Key strategies include
electrifying mining machinery, transitioning to

renewable energy sources, and exploring hydrogen's
potential as a clean fuel (IGF, 2024).

e Electrification: Replacing diesel-powered
vehicles and equipment with electric alternatives
significantly reduces direct emissions. This is
especially relevant for underground mines, where
it also improves air quality for workers. However,
it requires substantial investment in charging
infrastructure and a stable supply of electricity
from clean sources.

Hydrogen: Hydrogen is recognized as a promising
energy carrier for decarbonizing heavy mining
equipment and processes. It can be used in fuel
cells to power vehicles or as a reducing agent in
metallurgy, replacing coke (Lokar et al., 2025).
However, producing green hydrogen remains
expensive and energy-intensive, limiting its
widespread application.

Renewable Energy Sources: Integrating solar,
wind, and geothermal energy sources directly into
mining operations reduces reliance on fossil fuels
and long-term operating costs. For example, Chile
leads in using solar energy to power copper mines
(Haas et al., 2020).

3. Specifics of Climate Change in Serbia

Serbia exhibits a clear warming trend. During the
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period 2011-2020, the average temperature increased by
1.8 °C compared to the reference period 1961-1990,
while summer maximums rose by as much as 2.6 °C
(World Bank Group, 2024; Miki¢ et al., 2025a). These
challenges are manifested through direct and indirect
impacts of extreme weather events, such as droughts and
floods, as well as through the exacerbation of existing
environmental problems associated with mining
activities (Martin, 2024).
3.1. Impact of Droughts and Floods on Domestic Mining
e Water Deficit and Energy Dependency: Mining in
Serbia, particularly in the Bor and Kolubara
basins, requires large quantities of water for
flotation, dust suppression, and cooling. In the
Kolubara basin, water is essential not only for
mining operations but also for thermal power
plants (e.g., TPP Nikola Tesla - TENT and TPP
Kolubara A) that rely on this coal. These plants
require vast amounts of water for their cooling
systems to maintain energy efficiency and
operational stability (Jovic, 2018). Frequent
droughts reduce groundwater levels and river
flows, directly threatening both the continuity of
coal production and national energy security, as
over 70 % of Serbia's electricity depends on coal
(Vyjovic et al., 2026).
Floods and Tailings: The catastrophic floods of
May 2014 marked a critical turning point,
highlighting the extreme vulnerability of Serbia's
mining and energy infrastructure. Flooding of the
"Tamnava-West Field" open-pit mine created a
massive artificial lake containing over 187 million
cubic meters of water, paralyzing coal production
for months and necessitating international
assistance for pumping (Polom¢i¢ et al., 2018;
Vuyji¢ et al., 2020). Beyond production loss, such
events pose severe risks to tailings facilities.
Many older tailings dams in Serbia lack modern
leachate collection systems, and extreme
precipitation increases the risk of structural failure
and the spillage of toxic mining waste into the
environment (Nisi¢ et al., 2018; Sakan, 2022;
Ministarstvo rudarstva i energetike RS, 2024).
The 2014 events demonstrated that climate-
induced floods are not only local environmental
hazards but also systemic risks to the country's
entire energy-industrial complex.

3.2. Socio-economic Impacts on Mining Communities

Climate change and its consequences for the mining
sector in Serbia have significant socio-economic
implications, especially for local communities directly
dependent on mining activities. Mining regions such as
Bor and Kolubara face specific challenges (Vujovi¢ et al.,
2025).
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Worker Health and Safety: The increased
frequency of heatwaves and extreme weather
conditions directly affects working conditions,
raising the risk of heat stress and injuries (Taggart
et al., 2024). This can reduce productivity and
increase costs for occupational safety measures
(Taggart et al., 2024).

Migration and Demographic Changes: Permanent
suspension of mine operations due to climate
extremes can cause job losses and economic

instability, encouraging population
migration from mining regions (Nel et al., 2023).
This further burdens local budgets and
reduces the availability of skilled labor (Nel et al.,
2023).

e Conflicts over Resources: Reduced water

availability due to droughts can intensify conflicts
between mining companies and local populations,
especially in rural areas where water is used for
agriculture and daily needs. These conflicts can
jeopardize the "social license to operate” of mines
(Mohapatra and Kirpalani, 2016).

Infrastructure Impact: Extreme precipitation and
floods can damage local infrastructure (roads,
bridges, energy networks) crucial for mine
operations and community life (Bonnafous et al.,
2017). Repairs require significant financial
resources, often shifting the burden to local
governments (Unterberger, 2017).

4. Ecological Challenges and ""Green Mining"

Climate change worsens existing ecological problems.
In arid conditions, dust dispersion from tailings, open pits
and similar mining sites (e.g., in Majdanpek) leads to
elevated concentrations of heavy metals in the soil
(Raischi et al., 2019; Dehkordi et al., 2024; Mikic¢ et al.,
2025b). The concept of "green mining," including
worldwide lithium extraction, carries its own risks related
to water consumption, which becomes critical under
projected climate extremes (Forbes Srbija, 2025).

4.1. Comparative Analysis of Regulations: EU and
Serbia

The regulatory framework plays a crucial role in
shaping the mining sector's response to climate change.
The European Union, through its Green Deal and
ambitious climate targets, sets high standards for
decarbonization and sustainable resource management.
Serbia, as a candidate for EU membership, strives to
harmonize its legislation with the EU acquis, including in
environmental  protection and climate change
(Marjanovi¢, 2025).

e EU Regulation: The EU focuses on reducing
GHG emissions, promoting a circular economy,
and ensuring that critical raw materials are
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sourced sustainably. Strict regulations on
Environmental Impact Assessment (EIA) and
Strategic Environmental Assessment (SEA) are
being introduced, as along with directives on
industrial emissions and waste management.
Special emphasis is placed on transparency and
accountability of companies throughout the
supply chain.

Regulation in Serbia: Although Serbia has laws on
environmental protection and impact assessment,
implementation and enforcement are often
challenging. The Draft Strategy for Mineral
Resource Management until 2040 recognizes the
need to align with EU standards, but strengthening
institutional capacities and more effective
application of existing regulations are necessary
(Ministarstvo rudarstva i energetike RS, 2024).
Current research highlights that while the legal
framework is evolving, actual enforcement
remains limited by institutional capacity and the
complex intermingling of economic transition
elements, which often hinders effective responses
to climate and environmental challenges (Vujovic¢
et al., 2026).

Harmonization Challenges: Harmonization with
EU regulations in Serbia faces obstacles such as
insufficient financial resources, lack of expert
staff, and resistance to change. The complexities
of projects like Jadar demonstrate the tension
between geopolitical mineral demands and local
socio-environmental concerns, illustrating how
mining projects can become focal points for legal
and political disputes over sustainability and
Europeanization (Stevovi¢c and Tirca, 2025;
Vivoda, 2025).

5. Adaptation and Mitigation Strategies

For the sustainability of the sector, the following
measures are necessary:

5.1. Water Resource Management and Resilience to
Extreme Events

Efficient water resource management is crucial for
mining operations, especially in regions affected by
droughts and floods. Implementing advanced monitoring
and forecasting systems for water levels, optimizing
water consumption through recycling and reuse, and
rainwater harvesting are fundamental adaptation
measures. Constructing and maintaining adequate
drainage systems and dams around mines and tailings
facilities are vital for preventing floods and the spread of
pollution during extreme precipitation (Loginova and
Batterbury, 2019). Case studies from Australia show that
mining companies have invested in sophisticated water
management systems, including wastewater treatment
and storage for dry periods, to ensure business continuity
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and reduce their ecological footprint (Loginova and
Batterbury, 2019; Firmani, 2024).

5.2. Reclamation, Remediation, and Biodiversity

Reclaiming degraded mining areas is an essential

adaptation and mitigation measure. Biological
reclamation, including afforestation and greening of
tailings, contributes to soil stabilization, erosion

reduction, and soil quality improvement. Selecting
drought- and high-temperature-resistant plant species is
crucial for the success of these projects under changing
climate conditions. Remediating old and abandoned
mines and landfills is also necessary to prevent further
pollution and reduce the risks of landslides and toxic
spills, especially during intense precipitation (Miler et al.,
2022; Gabersek et al., 2025). Examples from Bor, where
tailings reclamation is underway, demonstrate the
potential for reducing pollution and contributing to
climate change mitigation through carbon dioxide
absorption (Miki¢ et al., 2024a; Punia and Singh, 2025).

A prominent example is the reclamation of the RTH
(Ore Body H) flotation tailings near the city of Bor. The
RTH tailings facility, which has reached its final contour,
represents a significantly degraded area, totaling of
551,200 m? that required urgent technical and biological
intervention to mitigate environmental risks, such as dust
dispersion and acid mine drainage. The reclamation
model implemented at this site involves a multi-layered
approach:

e Technical Reclamation: This phase included
stabilizing the tailings surface and applying a
0.1 m thick lime filler layer to neutralize acidity,
followed by a 0.5 m thick layer of humus/mold
soil to provide a substrate for plant growth.
Biological Reclamation: The biological phase
focused on establishing a vegetation cover using
specific grass-legume mixtures and planting
woody species (afforestation). This process not
only stabilizes the soil but also contributes to
carbon sequestration, with the potential to absorb
significant amounts of CO; over time (Mikié,
2024b; Miki¢ et al., 2025b).

The successful reclamation of the RTH tailings serves
as a benchmark for other facilities in the region, such as
the active Veliki Krivelj tailings dump, where continuous
monitoring and auscultation are conducted to ensure
structural stability and environmental safety (Lekovski et
al., 2013; Nisi¢ et al., 2018). These measures are vital for
enhancing the ecological resilience of mining landscapes
against the increasing frequency of climate-induced
extreme weather events.

5.3. Energy Efficiency and Transition to Renewable
Energy Sources

Reducing greenhouse gas emissions in mining is
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achieved by transitioning to cleaner energy sources and
increasing energy efficiency. This includes implementing
renewable energy sources (solar, wind, geothermal) to
power mining equipment and facilities. Many global
mining companies are setting ambitious net-zero
emission targets and investing in hybrid energy systems
that combine renewables with energy storage (Stroykov
et al., 2026). In Serbia, the potential for installing solar
panels on inactive tailings and unused mining areas can
contribute to decarbonizing the energy sector and
reducing mine operating costs (Pavlovi¢ et al., 2021).
Additionally, optimizing mineral extraction and
processing, as well as introducing energy-efficient
equipment, significantly contributes to reducing fossil
fuel consumption and emissions.

5.4. Integrated Planning and International Cooperation

Successful adaptation and mitigation require integrated
planning at both national and local levels. This includes
incorporating climate risks into mining development
strategies, spatial plans, and environmental impact
assessments. Collaboration among mining companies,
scientific institutions, government bodies, and local
communities is essential for knowledge exchange,
developing innovative solutions, and effectively
implementing measures. Implementing adaptation and
mitigation measures helps create a more resilient and
sustainable mining sector in Serbia (Miki¢ et al., 2025a).
International cooperation, through the exchange of best
practices and financial support, can accelerate the
transition to climate-resilient mining, especially in
developing countries most vulnerable to climate change
(Vrani¢ et al., 2021; Solomun et al., 2025).

6. Conclusion

The mining sector in Serbia and globally is at a
crossroads. While global trends call for rapid
decarbonization, local challenges in Serbia require urgent
remediation of inherited ecological problems and
adaptation of infrastructure to potential extreme climatic
conditions. Only by integrating scientific knowledge,
modern technologies, and strict regulations can mining
continue to drive development without compromising the
ecological security of future generations.

References

Akchurin M., Mining, Water Conflicts, and Climate
Change in Chile's Atacama Desert, Current History,
124 (859), 2025, 61-67,
https://doi.org/10.1525/curh.2025.124.859.61,

Bellois G., The Impacts of Climate Change on the Mining
Sector, The Intergovernmental Forum on Mining,
Minerals, Metals and Sustainable Development
(IGF), 11SD, 2022, 1-8,
https://www.iisd.org/system/files/2023-09/impacts-



https://doi.org/10.1525/curh.2025.124.859.61
https://www.iisd.org/system/files/2023-09/impacts-climate-change-mining-sector.pdf

Recycling and Sustainable Development 19 (1) 2026 41-47

climate-change-mining-sector.pdf, Accessed
10.04.2026,

Bonnafous L., Lall U., Siegel J., A water risk index for
portfolio  exposure to  climatic  extremes:

conceptualization and an application to the mining
industry, Hydrology and Earth System Sciences, 21
(4), 2017, 2075-2106,
https://doi.org/10.5194/hess-21-2075-2017,

Dehkordi M. M., Nodeh Z. P., Dehkordi K. S.,
salmanvandi H., Khorjestan R. R., Ghaffarzadeh M.,
Soil, air, and water pollution from mining and
industrial  activities:  Sources  of  pollution,
environmental impacts, and prevention and control
methods, Results in Engineering, 23, 2024, 102729,
https://doi.org/10.1016/j.rineng.2024.102729,

Firmani G., Software Development of an Integrated
Water Management Optimisation Model: the Roy
Hill Mine Case Study Application, Mine Water and
the Environment, 43, 2024, 41-52,
https://doi.org/10.1007/s10230-023-00967-x,

Forbes Srbija, Kako sektor rudarstva u Srbiji uti¢e na
Zivotnu sredinu, 2025, in Serbian,
https://forbes.nlinfo.rs/biznis/kako-sektor-rudarstva-
u-srbiji-utice-na-zivotnu-sredinu-ministarstvo-
objavilo-nacrt-izvestaja/, Accessed 15.02.2026.,

Gabersek M., Gosar M., Miler M., Bavec S., The
influence of extreme flood event on redistribution of
potentially toxic elements: a preliminary results from
a former mining area, EGU General Assembly 2025,
Vienna, Austria, 27 Apr-2 May 2025, EGU25-8859,
https://doi.org/10.5194/eqgusphere-equ25-8859,

IGF, Decarbonization of the mining sector: Scoping
study on the role of mining in nationally determined
contributions. Intergovernmental Forum on Mining,
Minerals, Metals and Sustainable Development,
2024, https://www.iisd.org/system/files/2024-08/igf-
decarbonization-mining-sector.pdf, Accessed
10.03.2026,

Jannik Haas J., Moreno-Leiva S., Junne T., Chen Po-J.,
Pamparana G., Nowak W., Kracht W., Ortiz J. M.,
Copper mining: 100% solar electricity by 2030?,
Applied Energy, 262, 2020, 114506,
https://doi.org/10.1016/j.apenergy.2020.114506,

Jovic M., Lakovic M., Banjac M., Improving the energy
efficiency of a 110 MW thermal power plant by low-
cost modification of the cooling system, Energy &
Environment, 29 (2), 2018, 245-259,
https://doi.org/10.1177/0958305X17747428,

Lekovski R., Miki¢ M., Krzanovi¢ D., Impact of the
flotation tailing dumps on the living environment of
Bor and protective measures. Mining and Metallurgy
Institute  Bor, 2013 (2), 2013, 97-116,
https://doi.org/10.5937/mmeb1302097L,

Loginova N., Batterbury S., Incremental, transitional and
transformational adaptation to climate change in
resource extraction regions, Global Sustainability, 2,
el7, 2019, 1-12, https://doi.org/10.1017/sus.2019.14,

45

Lokar N., Ortiz M. M., Rachah A., Ahmed T., Fanavoll
E. V., Xiang Ma X., Likozar B., The role of hydrogen
in  mining decarbonisation, Renewable and
Sustainable Energy Reviews, 226 (Part E), 2026,
116447, https://doi.org/10.1016/j.rser.2025.116447,

Marjanovi¢ T. Z., Chapter 27: Environmental protection
and climate change in the process of the Republic of
serbia's accession to the European Union, Zbornik
radova Pravnog fakulteta, Novi Sad, 59 (4), 2025,
1123-1138, in Serbian,
https://doi.org/10.5937/zrpfns59-63077,

Martin V., The Impact of Climate Change on the
Financial Stability of the Republic of Serbia: The
Case of the Mining Industry, Economic Themes 62
(3), 2024, 413-428, https://doi.org/10.2478/ethemes-
2024-0022,

Miki¢ M., Markovi¢ R., Marjanovi¢ V., Rajkovi¢ R.,
Jovanovi¢ M., Recultivation of RTH Flotation
Tailings in Bor, Serbia, Proceedings of 31%
International Conference Ecological Truth &
Environmental Research - Ecoter'24, University of
Belgrade, Technical faculty in Bor (Serbia), 2024a,
71-76,

Miki¢ M., Marjanovi¢ V., Markovi¢ S., Mining and the
Environment, Environmental Impact Monitoring
Program for Flotation Tailing RTH-Bor, Serbia,
Proceedings of 31st International Conference
Ecological Truth & Environmental Research
Ecoter'24, University of Belgrade, Technical faculty
in Bor (Serbia), 2024b, 77-82,

Miki¢ M., Krzanovi¢ D., Jovanovi¢ M., Milutinovi¢ S.,
Miki¢ 1., The impact of climate change on mining in
Serbia, an overview, Proceedings - 56th International
October Conference on Mining and Metallurgy, Bor
Lake, 22.10.2025.-25.10.2025. Ed. Balanovi¢ Lj.,
Taniki¢ D., University of Belgrade, Technical Faculty
in Bor, 20253, 132-35,
https://doi.org/10.5937/10C25132M,

Miki¢ M., Jovanovi¢ M., Rajkovi¢ R., Krzanovi¢ D.,
Milutinovi¢ S., Recultivation Procedure of Flotation
Tailings at The Location of RTH in Bor, XVI
International Mineral Processing and Recycling
Conference, 28-30 May 2025b, Belgrade, Serbia,
401-406, https://doi.org/10.5937/IMPRC25401M,

Miler M., Bavec S., Gosar M., The environmental impact
of historical Pb-Zn mining waste deposits in
Slovenia, Journal of Environmental Management,
308 2), 2022, 114580,
https://doi.org/10.1016/j.jenvman.2022.114580,

Ministarstvo rudarstva i energetike RS, Nacrt Strategije
upravljanja mineralnim resursima 2025-2040, 2024,
https://www.mre.gov.rs/extfile/sr/10833/Nacrt%20St
rategije%20upravljanja%20mineralnim%20i%20dru
gim%?20geoloskim%20resursima.pdf, Accessed
10.02.2026.,

Mohapatra D. P., Kirpalani D. M., Process effluents and
mine tailings: sources, effects and management and



https://www.iisd.org/system/files/2023-09/impacts-climate-change-mining-sector.pdf
https://doi.org/10.5194/hess-21-2075-2017
https://doi.org/10.1016/j.rineng.2024.102729
https://doi.org/10.1007/s10230-023-00967-x
https://forbes.n1info.rs/biznis/kako-sektor-rudarstva-u-srbiji-utice-na-zivotnu-sredinu-ministarstvo-objavilo-nacrt-izvestaja/
https://forbes.n1info.rs/biznis/kako-sektor-rudarstva-u-srbiji-utice-na-zivotnu-sredinu-ministarstvo-objavilo-nacrt-izvestaja/
https://forbes.n1info.rs/biznis/kako-sektor-rudarstva-u-srbiji-utice-na-zivotnu-sredinu-ministarstvo-objavilo-nacrt-izvestaja/
https://doi.org/10.5194/egusphere-egu25-8859
https://www.iisd.org/system/files/2024-08/igf-decarbonization-mining-sector.pdf
https://www.iisd.org/system/files/2024-08/igf-decarbonization-mining-sector.pdf
https://doi.org/10.1016/j.apenergy.2020.114506
https://doi.org/10.1177/0958305X17747428
https://doi.org/10.5937/mmeb1302097L
https://doi.org/10.1017/sus.2019.14
https://doi.org/10.1016/j.rser.2025.116447
https://doi.org/10.5937/zrpfns59-63077
https://doi.org/10.2478/ethemes-2024-0022
https://doi.org/10.2478/ethemes-2024-0022
https://doi.org/10.5937/IOC25132M
https://doi.org/10.5937/IMPRC25401M
https://doi.org/10.1016/j.jenvman.2022.114580
https://www.mre.gov.rs/extfile/sr/10833/Nacrt%20Strategije%20upravljanja%20mineralnim%20i%20drugim%20geoloskim%20resursima.pdf
https://www.mre.gov.rs/extfile/sr/10833/Nacrt%20Strategije%20upravljanja%20mineralnim%20i%20drugim%20geoloskim%20resursima.pdf
https://www.mre.gov.rs/extfile/sr/10833/Nacrt%20Strategije%20upravljanja%20mineralnim%20i%20drugim%20geoloskim%20resursima.pdf

Recycling and Sustainable Development 19 (1) 2026 41-47

role of nanotechnology, Nanotechnology for
Environmental ~ Engineering, 2 (1), 2016,
https://doi.org/10.1007/s41204-016-0011-6,

Mudd G. M., Weng Z., Memary R., Northey S. A,
Giurco D., Mohr S., Mason L., Future greenhouse gas
emissions from copper mining: assessing clean
energy scenarios, Prepared for CSIRO Minerals
Down Under Flagship by Monash University and
Institute for Sustainable Futures, UTS, 2012, 29,
ISBN: 978-1-922173-48-5,

Nel E., Marais L., Mqotyana Z., The regional
implications of just transition in the world's most
coal-dependent economy: The case of Mpumalanga,
South Africa, Frontiers in Sustainable Cities, 4, 2023,
https://doi.org/10.3389/frsc.2022.1059312,

Nisi¢ D., Knezevi¢ D., Lili¢ N., Assessment of risks
associated with the operation of the tailings storage
facility Veliki Krivelj, Bor (Serbia), Archives of
Mining Sciences, 63 (1), 2018, 165-181,

Pavlovié¢, N., Ignjatovi¢ D., Subaranovi¢ T., Possibility
of Using Wind and Solar Sources for Electric Power
Generation on Serbian Opencast Coal Mines,
Materials  Proceedings, 5 (1), 2021, 50,
https://doi.org/10.3390/materproc2021005050,

Polom¢i¢ D., Baji¢ D., Ratkovi¢ J., Assessment of
historical flood risk to the groundwater regime: Case
study of the Kolubara Coal Basin, Serbia, Water, 10
(5), 2018, 588, https://doi.org/10.3390/w10050588,

Punia A., Singh K., Concurrence of mining and climate
change: environmental implications and mitigation
strategies, Environmental Geochemistry and Health,
47 (7), 2025, 241, https://doi.org/10.1007/s10653-
025-02556-7,

Purevjav G., Water governance challenges in Mongolian
Gobi Desert and Forest-Steppe mining regions, in
Sustainable Mining Governance: Social,
Environmental and Political Discussions (1st ed.),
edited by: Dominguez-Gomez J. A., Xavier A,
Mufioz-Moreno  R., Routledge, 238, ISBN:
9781032622828,

Raischi S., Pana E., Holban E., Zamfir S., Raischi M.,
Deék G., Analysis of Air and Soil Quality Regarding
the Cross-Border Impact Risk of the Mining Tailings
Ponds in Moldova Noua Area, International Journal
of Environmental Science and Development, 10 (6),
2019, 162-170,
https://doi.org/10.18178/ijesd.2019.10.6.1166,

Sakan S., Jalovista kao potencijalni izvor toksi¢nih
elemenata, Zbornik radova - Rudarstvo — Opasnosti i
Izazovi u Zastiti Zivotne Sredine, Centar za ekologiju
i odrzivi razvoj, Subotica, 2022, 95-98, in Serbian,

Solomun M. K., Eremija S., Bogunovi¢ 1., Hysa A.,
Cesljar G., Cigoja 1., Ferreira C. S. S., Nature-Based
Solutions ~ Mainstreaming: Challenges  and
Opportunities for Climate-Related Natural Hazards
Mitigation in Western Balkans Countries, South-east

46

European forestry (SEEFOR), 16 (1), 2025, 73-84,
https://doi.org/10.15177/seefor.25-11,

Stevovi¢ 1., Tircd D. M., Strategic mining management
in light of resource scarcity, sustainability and
environmental protection challenges, Bulletin of
Mines, 122 (1-2), 2025, 77-96,
https://doi.org/10.5937/RG2502077S,

Stroykov G., Lebedev A., Belous A., Kolganova E.,
Achieving Sustainable Development Goals Through
Hybrid Energy Supply Systems in Mining: The Case
of the Varvarinskoye Copper-Gold Deposit,
Resources, 15 (2), 2026, 25,
https://doi.org/10.3390/resources15020025,

Taggart S. M., Girard O., Landers G. J., Wallman K. E.,
Heat exposure as a cause of injury and illness in mine
industry workers, Annals of Work Exposures and

Health, 68 3), 2024, 325-331,
https://doi.org/10.1093/annweh/wxae011,
United Nations Environment Programme (2024),

Climate Risks in the Metals and Mining Sector,
Geneva, 2024, 80,
https://www.unepfi.org/wordpress/wp-
content/uploads/2024/05/Climate-Risks-in-the-
Metals-and-Mining-Sector-1.pdf, Accessed
10.03.2026.,

Unterberger S., How Flood Damages to Public
Infrastructure Affect Municipal Budget Indicators,
Economics of Disasters and Climate Change, 2, 2017,
5-20, https://doi.org/10.1007/s41885-017-0015-0,

Vivoda V, Loginova J., Lithium at the crossroads:
geopolitical, economic, and socio-environmental
complexities of the Jadar project in Serbia, Mineral
Economics, 38, 2025, 665-681,
https://doi.org/10.1007/s13563-025-00517-7,

Vrani¢ P., GliSovi¢ S., Velimirovi¢ L., Decision Support
for Integrated Management of Local-Level
Adaptation to Climate Changes: The Case of Serbia,
International Journal of Disaster Risk Science, 12,
2021, 479-494, https://doi.org/10.1007/s13753-021-
00357-3,

Vuyji¢ S., Radosavljevi¢ M., Polavder S., Flooding of
Two Coal Open-Pit Mines in Serbia: The Aftermath
of Global Climate Change, Journal of Mining
Science, 56 (1), 79-83,
https://doi.org/10.1134/S1062739120016503,

Vujovi¢ N., Stulovi¢ M., Vuéinié¢ A., Jovanovi¢ G.,
Markovi¢ B., Soki¢ M., Alivojvodi¢ V., Balancing
economic growth with environmental benefits in
Serbia's mining industry, 6th Metallurgical &
Materials Engineering Congress of South-East
Europe, 6 (1), 2025,
https://doi.org/10.30544/MMESEES81,

Vuyjovi¢ N., Alivojvodi¢ V., Radovanovi¢ D., Jovanovi¢
G., Jovanovi¢ A., Samec N., Kokalj F., From mining
waste to circular wealth: Serbia's environmental
challenge in a European developing economy,



https://doi.org/10.1007/s41204-016-0011-6
https://doi.org/10.3389/frsc.2022.1059312
https://doi.org/10.3390/materproc2021005050
https://doi.org/10.3390/w10050588
https://doi.org/10.1007/s10653-025-02556-z
https://doi.org/10.1007/s10653-025-02556-z
https://doi.org/10.18178/ijesd.2019.10.6.1166
https://doi.org/10.15177/seefor.25-11
https://doi.org/10.5937/RG2502077S
https://doi.org/10.3390/resources15020025
https://doi.org/10.1093/annweh/wxae011
https://www.unepfi.org/wordpress/wp-content/uploads/2024/05/Climate-Risks-in-the-Metals-and-Mining-Sector-1.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2024/05/Climate-Risks-in-the-Metals-and-Mining-Sector-1.pdf
https://www.unepfi.org/wordpress/wp-content/uploads/2024/05/Climate-Risks-in-the-Metals-and-Mining-Sector-1.pdf
https://doi.org/10.1007/s41885-017-0015-0
https://doi.org/10.1007/s13563-025-00517-7
https://doi.org/10.1007/s13753-021-00357-3
https://doi.org/10.1007/s13753-021-00357-3
https://doi.org/10.1134/S1062739120016503
https://doi.org/10.30544/MMESEE81

Recycling and Sustainable Development 19 (1) 2026 41-47

Mineral Economics, 2026, World Bank Group, Western Balkans 6 (Serbia Country
https://doi.org/10.1007/s13563-026-00614-1, Compendium), Country Climate and Development
Werner T., Too hot to mine: Climate change disruptions Report, 2024, 80,
in mineral extraction, University of Melbourne, 2024, https://documents1.worldbank.org/curated/en/09911
https://energy.unimelb.edu.au/about-us/news/Too- 2224141022447/pdf/P179205112226c0ad1a2e71248
hot-to-mine-climate-change-is-disrupting-mineral- 429b93b22.pdf, Accessed 03.02.2026.

extraction-for-cleaner-energy, Accessed 03.03.2026.,

Uticaj klimatskih promena na rudarski sektor: Globalna perspektiva i

specifi¢nosti u Republici Srbiji

Miomir Miki¢ #, Ivana Miki¢, Radmilo Rajkovié¢, Sandra Milutinovié¢, Milenko Jovanovié

INFORMACIE O RADU

Primljen 30 april 2026
Prihvacen 20 maj 2026

Pregledni rad

Kljuéne redi:
Klimatske promene
Rudarstvo

Srbija
Prilagodavanje
Ekologija

Odrzivi razvoj

Citiranje: Miki¢ M., Miki¢ L,
Rajkovi¢ R., Milutinovi¢ S.,
Jovanovi¢ M., The Impact of
Climate Change on the Mining
Sector: A Global Perspective and
Specifics in the Republic of
Serbia, Recycling and
Sustainable Development, 19 (1),
2026, 41-47.

https://doi.org/10.30544/RSD113

Insitut za rudarstvo i metalurgiju Bor

I1ZVOD

Klimatske promene predstavljaju jedan od najslozenijih izazova 21. veka, sa
direktnim i indirektnim posledicama po globalnu ekonomiju, pri ¢emu je rudarski
sektor narocito izlozen njihovim uticajima. Kao jedna od osnovnih industrijskih
grana, rudarstvo doprinosi emisiji gasova sa efektom staklene baste, ali je
istovremeno suoleno sa znacajnim operativnim rizicima usled ekstremnih
vremenskih pojava. U radu je prikazana analiza globalnih trendova i specifi¢nih
izazova sa kojima se suocava rudarski sektor u Republici Srbiji. Na osnovu
pregleda relevantne literature i savremenih izveStaja (2012-2026), razmatra se
uticaj suSa, poplava i toplotnih talasa na rudarske aktivnosti, stabilnost jalovista
i ekoloSke posledice eksploatacije mineralnih sirovina. Posebna paznja
posvecena je potrebi za proaktivnim strategijama prilagodavanja i
dekarbonizacije radi obezbedenja dugoroéne odrzivosti sektora.
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