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Abstract

Mining activities have emerged as major contributors to environmental damage. This paper offers an analyse of

the actual situation of environmental damages caused by mining activities in Europe. Alarmingly, pollution from

mining activities in the European Union is increasing. Surface and underground mining have detrimental effects

on air and water quality, land degradation, waste disposal, noise pollution, deforestation and loss of biodiversity,

endangered species, microbiota, economy, and health. Moreover, the risk of dam destruction because of climate

change is increased. Globally this fact ranked Europe in second place in terms of dangerousness. The situation

of protected species is critical and their status remains poor. The rehabilitation cost is exorbitant, and

enforcement of regulations is lacking. It is evident that, due to economic demand for metals, mining will play a

central role in EU's future despite the growing emphasis on green initiatives and transition. Unfortunately,

public awareness regarding environmental impact of mining activities is insufficient, and their voices are often

disregarded. In order to reduce the negative impact of mining on the environment, economy and public health,

it is necessary to take urgent political and technical measures. This paper aims to present a comprehensive

overview and offer suggestions for future actions.
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Introduction

European countries, including those outside the EU,

have a significant history and ongoing engagement in

the mining sector. Mining activities are associated

with many impacts, which are difficult to be descry-

bed. Today, the growth of mining activity is closely

related to local and international factors. On the other

hand, cyclical changes in the economy bring risks that

also affect the mining activity (Mononen et al., 2022).

Minerals are generally considered as national assets

and their exploitation follow numerous regulations,

especially those related to environmental pro-tecttion.

In the development of mining activities, European

countries adhere to regulations outlined in EU

Directives for: Landfill of Waste (Council of Europe
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Portal, 1999); Environmental Impact Assessment

(European Union, 2014); Environmental Liability

(European Union, 2004); Protection of natural

habitat, Flora and Fauna (EUR-Lex, 2023); Industrial

Emissions (EUR-Lex, 2010); Pollution Prevention

and Control (EUR-Lex, 1996); Mining waste (EUR-

Lex, 2023); Water Directive (EUR-Lex, 2000), etc.

Despite the existence of regulations, the impact of

mining activities in environment remains significant

and varies in scale among different countries.

Historically, mining activities have been the subject of

numerous debates. While society benefits from

mining jobs and products, there is also a highly

sensitive concern for environmental protection.

Usually, the life of a mine ranges from 10 to 30 years,

but the impacts on the environment can be forever.

The impacts of mining are commonly divided into

four main categories (Mononen et al., 2022): (1)

Environmental; (2) Social; (3) Political; (4) Cultural.

According to the HitHorizons Database, updated on

2024, the number of European companies in the

mining sector is 60,067. The top ten mining countries

are: Russian Federation, United Kingdom, Spain,

Ukraine, Italy, Romania, Poland, Germany, and

France. (HIT HORIZONS 2024). Additionally,

Eurostat data indicates that in 2020 there were 17,100

people employed in EU mining sector (Eurostat

2024).

Damages caused by mining activity

It is known that every mining activity consist on

mineral exploitation passing four stages: (1) Explora-

tion; (2) Opening and Preparation; (3) Exploitation;

(4) Closure. The greatest environmental effects occur

during phases 2 and 3. Inside the mining area two

main problems arise: Mineral exploitation and

Environmental transformation (Hoxha, 2004). There

are three main categories of damages caused by

mining activities, at the macro level as damages on: (1)

Environment; (2) Economy; (3) Health. Another

classification for the damages caused by mining

activities is based on the method used to exploit

minerals.

Impact on Air quality

Regardless of the methods used for the development

of mining activity, underground or surface, the opera-

tions that affect air pollution are: (1) The opening; (2)

Preliminary processing; (3) Transportation; (4) Pro-

cessing in enrichment factories; (5) Refining (Priya

Singh, 2022).

From another point of view several sources of air

pollution with different characteristics can be identi-

fied during the stages of mining: (1) Mobile sources;

(2) Immovable sources; (3) Fugitive emissions. The

dust produced in open cast mining operations can

contain metal or sulphides, and transportation brings

the emission of greenhouse gases. Generally pollu-

ted air affects leaves and roots of plants. This impact

appears by disrupting the metabolic function of

leaves as well as reducing the ability of roots to

absorb resources from the soil (Weber et al., 2021).

In Albania, for example, the negative impact of

mining transport on air quality has increased, due to

the higher number of vehicles (UNCE, 2018). One

extreme case is the Kruja opencast mine in Albania,

where extensive explosions and heavy machinery

operations generate significant amounts of dust that

settles in the surrounding forests and agricultural

lands. This not only poses health risks to the local

population but also affects the touristic city of

Kruja, creating an unfavourable environment for

both residents and visitors. The mining sector is

responsible for 4% to 7% of global GHG emissions.

If we analyze the contribution of mining industry, in

carbon release, it arrives in 8%. According to

Eurostat statistics for 2021, the CO2 air emissions

from Mining and Quarrying amounted to around

22,996,661 Tonne. The country with the lowest

emissions is Island, while Norway has the highest

emissions (Eurostat, 2022). In terms of pollution

release in the EU, mining activity ranks the second

place in 2021. The energy sector contributes 60.8%

of CO2 emissions, while the mineral industry

accounts for 11.3%. It is concerning that CO2 emis-

sions from the minerals industry have increased

from 10.3% in 2007 to 11.3% in 2021 (EIEP, 2021).

Impact on Land degradation

The extent and impact of soil pollution is different

in different countries of Europe. Although the relea-

se of heavy metals and organic pollutants from indu-

stry and transport has decreased, evidence shows

that these pollutants continue to be deposited in the

soil, what brings that levels of copper and zinc exce-

ed the permitted limits (EEA, 2023). Mineral extrac-

tion in open-cast mining is one of the biggest factors

contributing to land degradation. It causes not only

the permanent change of the earth's surface but also

destroys the original vegetation. Due to mining acti-

vity, landscape damage is very serious and can be

described as catastrophic. The most negative im-
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pacts are: Creation of artificial lakes; Damages to

pastures and vegetation; Damages to flora and fauna;

Sinkholes; Land subsidence; and Erosion.

Creation of artificial lakes.The formation of lakes

due to mining activity is a special phenomenon. It

occurs more often in abandoned mines, but there are

also cases in active mines. Interesting examples are:

Chabařovice open cast mine, of the town of Ústí nad

Labem, (Prikryl et al., 2011); Milada Lake in a mining

pit in the Czech Republic, (Fig.1); León province in

Spain, (Vega et al., 2017).

Figure 1. The Milada Lake created by filling the open cast mine of 

Chabařovice (DRONESTAG, 2023)

To provide a clearer understanding of the

environmental damages arising from open cast mining

activities, the ten largest surface mining by production

in Europe in 2021, according to GlobalData’s mining

database, are presented. These mines are as follows:

(1) Aitik Mine, a copper mine located in Sweden

(Wikimedia Commons 2003) (Fig.2); (2) Belchatow

Mine, a coal mine in Poland (Bellona, 2014); (3)

Hambach Mine, a coal mine in Germany (DW, 2017);

(4) Garzweiler Mine, a coal mine in Germany

(Wikimedia Commons 2023); (5) Maritsa East Mine, a

coal mine in Bulgaria (Darik.News English, 2002); (6)

Ptolemais South Field Mine, a coal mining in Greece

(Kavouridis and Agioutantis, 2006); (7). Inden Mine, a

coal mine in Germany; (8) Welzow-Sud Mine, a coal

mine in Germany; (9) Nochten Mine, a coal mine in

Germany; (10) Veliki Krivelj (VK) Mine, a copper

mine in Serbia (Global Data, 2021). The extraction

activities of these mines have significant envi-

ronmental impacts on the surrounding ecosystems

and communities. Evaluating and addressing these

damages is crucial to mitigate their adverse effects and

encourage more sustainable mining practices.

Figure 2. Aitik Mine, a copper mine located in Sweden

(Wikimedia Commons, 2003)

Damage to pastures. Mining activity causes great

damage to pastures as well. The main reasons are

massive eruptions and erosion. The dust created in

surface mining contains metals or sulphides that

change the conditions of plant growth.

Damage to flora and fauna. Mining activity also

causes damage to flora and fauna. As a result of

mining operations, many plants are destroyed due to

excavations, or are covered by deposited soils. Also,

as a result of loud noises, air and water pollution,

many animals leave the areas with mining activity. All

these activities result in the impoverishment of flora

and fauna.

Sinkholes. Sinkholes are caused as a result of the

sudden collapse of mining works. This phenomenon

results in the creation of pits that reach the

superficies (Singh, Kalendra B. 1997). The

unexpected collapse of the ground creates a big hole

in the surface. Because this collapse occurs without

any warning, it poses a serious risk to life and

property. (Fernandez et al., 2007). Figure 3a shows

cases of collapse sinkhole in Spain (Wikimedia

Commons 2023), but similar examples can be found

in Ukraine and Albania as well. Scientific studies

conducted in Ukraine have focused on surface

deformations in the Solovyov salt mining and show

that, although the conclusion of mining operations in

2010, ongoing sinkholes formations have been

observed, expanding at a maximum line-of-sight

deformation rate of 5 cm/yr (Eszter. et al., 2021).

Land subsidence. The expansion of underground

mining operations to grater depths has resulted in

significant empty area underground, which can lead

to land subsidence on the surface. In Albania for
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example, the operations in Bulqiza Cr Mine is

extended to deeper levels that part of the old town

site of Bulqiza town has been severely affected by

land subsidence, especially in elementary school

building in the old town (Shibata et al., 2010).

Another example is city of Tuzla, located in Bosnia

and Herzegovina. As a consequence of artificial

uncontrolled leaching of salt layers land subsidence

has occurred leading to the formation of

“Pannonica” lakes in Tuzla, Bosnia and Herzegovina

(Fig. 3b) (Pannonica, 2018).

Figure 3. Collapse of sinkholes. (a) Sinkhole in Chinchón, Spain (Wikimedia Commons 2015); (b) Artificial lakes in Tuzla, Bosnia and 

Herzegovina (Pannonica 2018)

(a) (b)

Erosion. Mining activity affects the increase of

erosion. This is especially noticeable on the slopes of

hills, waste stocks, and dumps and banks of streams

and rivers (Calvin et al., 2014). Soil erosion brings the

decrease of the amount of water needed for plant

growth, and as a result also leads to a decrease in their

species (Moreno-de las Heras, 2009). Experience has

shown that the main causes of erosion are heavy

rainfall, poor land management and mining activity

(Wantzen and Mol, 2013). In general, in non-forested

areas, mining can result in the destruction of

ecosystems and habitats, while in agricultural areas

they can destroy pastures and agricultural lands

(Zhang et al., 2015). One report, published by the EC

in 2017, evaluated that mining activities, surface,

underground and abandoned mining sites, in EU have

caused damage to over 500,000 ha of land (Soleille et

al. 2017). On a global scale, the total surface of land

used for mining purposes is 101,583 km2. Out of this

total, six countries (Russian Federation, China,

Australia, USA, Indonesia, and Brazil) accounts for

52% of the mining land use. Europe accounts for

185,552 km2, which represents 18.3% of the global

mining land (Maus et al., 2022).

Impact on Water pollution

Both surface and underground mining activities

contribute to hazardous water pollution. Potential

impacts on water include: acid mine drainage; conta-

mination of ground water and surface water;

changes in hydrology; eater scarcity in arid regions;

dam accidents; contamination risks; wastewater

discharges and changes in water quality. Opencast

mines often deposit stockyards near water sources,

leading to pollution of springs and negatively

affecting water quality for livestock and agriculture.

Rivers affected by tailings spills serve as water

sources for agricultural and drinking proposes,

affecting local populations (Koço and Hoxha, 2019).

The main problem associated with closed mines is

related to acidic waters. These waters affect both

surface and underground waters. For this reason,

measures must be taken to prevent the spread of

high chemical concentrations in surface and

underground waters. It is very important that these

waters do not mix with surface waters or flow into

forests. An illustration of this is the Rio Tinto River

region (Fig.4) (Fernández-Remolar. et al., 2005).
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Figure 4. Acid mine drainage in Rio Tinto River in Spain (Paco 

Naranjo Jimenez)

Another issue related to the mining activity is

dissolution and transport of heavy metals through

runoff and groundwater. An example is the abando-

ned Skouriotissa copper mine, in Cyprus (Fig. 5). It

should also be taken into account that environmental

changes, global warming and increased mining activity

may increase the concentration of heavy metals in

waters coming out from the mine (Huang, X. et al.

2010).

Figure 5. Skouriotissa copper mine in Cyprus (MeanStreets)

Impact of Waste disposal

Mining operations generate significant volumes of

waste, which can have potential environmental

impacts. Waste disposal in mining activities are

categorized into two types: (1) Direct waste

deposition in the mining area, including stockpiles,

spoil tips and tailing dams; and (2) Industrial waste

connected with mining operations.

Stockpiles and Spoil tips. A Spoil tip is created by

the accumulation of coal or other mineral waste, or

during the opening of tunnels. While spoil tips are

referred to as slag heaps in certain regions, must be

noted that they are not created by slag. The main

part of the waste has a carbonaceous composition

that burns easily, and for this reason, it can be the

cause of accidental ignition of fires (Richards et al.,

1993) (Fig. 6a).

Tailing dam. Tailing Dam consists of waste

produced by the process of separation of ore and

tailings in ore enrichment factories. These types of

waste are stored in pits, existing natural valleys, or

artificial dams. These dams are used for long periods

of time, 30-40 years (Fig. 6b). The waste deposited

in Dam is very dangerous because it can pollute the

waters and fauna through the release of toxic metals

(Franks et al., 2011).

Figure 6. Spoil tip and tailing dam. (a) Spoil tip "Monte Kali" 

in Heringen, Hesse, Germany (Wikimedia Commons, 2023); (b)

Tailing dam in Highland Valley copper mine (Tailings. Info 2023)

(a)

(b)
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Today, a hard challenge related with tailings dams is

the impact of climate change on their stability and

lifespan. Because the existing dams were designed and

built based on different climatic conditions, they are

at risk from ongoing climate change and today's

extreme weather. Because of that, it is very important

to design strategies to protect dams from the

consequences of weather changes. One research

shows that Europe is in the second place for reported

accidents and environmental impacts related to

tailings dam failures, with 18% of incidents. Further,

more than 90% of accidents happened in active

mines, while the remaining 10% were linked to ponds

that are abandoned (Mayte Rico et al.. 2008). In 2019

there were estimated a number of around 18,000

working tailings dams or tailings storage worldwide.

There have been reported many concerns about the

security of these structures. A report published by

The World Mine Tailings Failures Organization

highlighted 40 significant dam failures during the

period from 2007 to 2017 (World mine Tailings 2023).

Climate change also has its effect on the durability

and lifespan of dams. These effects are: (1) Increase in

acid discharges from the mine; (2) Increasing the

amount of heavy metals and other pollutants, which

are transported by precipitation; (3) Increased risk of

pollution incidents due to extreme weather; (4)

Weakening of the dam structure due to the contra-

ction and expansion cycle.

Industrial waste connected with mining activity.
Industrial waste associated with mining activities

includes various types of waste disposal in sites close

to mineral processing plants, concentrator plants,

smelter plants, and waste dump areas (slag). Figure 7

shows one of the worst examples of pollution caused

by mineral processing plants in Europe, the case of

Kiruna, in Sweden. This mining related pollution

had so negative effects that the city centre was

moved to a different location.

Impact on Acoustic pollution

Acoustic pollution stands as another significant

impact arising from mining activities. The reasons

are attributed to different factors, including noise

and land vibrations resulting from controlled

detonations and aerial exploration. An illustrative

case can be observed at the Kruja opencast mine in

Albania, where a quiet and relaxed area was

transformed into a noisy region due to massive

explosions. The noise levels have exceeded

acceptable standards, disrupting the tranquillity and

natural equilibrium of the region. It is important to

note that mining activities often take place in

protected areas and without respecting the criteria

for obtaining the relevant permit (Koço and Hoxha,

2019).

Impact on Deforestation

The opening of a mine is often accompanied by the

cutting of large forest areas and their destruction.

This action brings great economic and ecological

damage. Deforestation also increases the likelihood

of flooding, endangering people, increasing the

spread of disease and reducing the ability of forests

to prevent erosion (Hoxha, 2023). Different types of

mining have different levels of impact on

deforestation. These negative impacts can persist

even after mining operations have concluded,

prolonging the process of land restoration due to

land quality degradation (Prasad Siva Dontala, et al.

2015). In Albania for example, a debatable case has

been the Kuksi area, where local government

authorized the clearance of 33.60 ha of forest for

mining company exploitation. Similarly, in Kruja, a

comparison between images from 2007 and 2019

revealed extensive damage to a 145 ha forest area

(Koço and Hoxha, 2019). A recent report by the

World Wide Fund for Nature (WWF) shows that

mining activity is currently the fourth factor

affecting deforestation and affects up to 1/3 of

forest ecosystems in the world (Kramer et al.. 2023)

Impact on Biodiversity

The opening phase of a mine is responsible for the

major alterations to the landscape, vegetation, and

hydrology. Usually, mining areas are enclosed or

fenced off, disrupting natural animal movement andFigure 7. Mining in Kiruna city in Sweden (Nunatsiaq News 2013)
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annual migration routes. These processes result in

habitat loss and land parceling on small plots.

Parceling affects many species that depend on

uninterrupted habitat (Hobbs and Gunn, 1988). Most

of the mines dispose their waste in tailings or dams,

both of which can contaminate nearby rivers. Studies

show that concentrations of heavy metals and the

effect on biodiversity are reduced by moving away

from the mine (Jung and Thornton, 1996). Damage

or excessive modification of the area where the

mining activity takes place results in a significant

impact on its biodiversity (Sonter et al., 2020). On the

other hand, habitat damage is a key factor that

contributes to the loss of biodiversity. In this case, the

mining activity affects negatively through water

pollution. This pollution causes food and water

poisoning which is used by animals, plants and

microorganisms. The place where animals live and

feed can be damaged not only by chemical pollution

but also by non-chemical elements, such as rock

fragments that are deposited in the surrounding

landscape, despite of their impact on the natural

habitat (Diehl et al.. 2004). The examination of the

Rehova copper mine in Albania reveals that the

interaction between underground and surface water

with cooper minerals results in a mixture of waters

containing chemical elements such as silica, pyrite and

others that are used in during the mineral processing

(Hoxha, 2023). Mines cause an important and

disruptive impact on the environment, particularly on

soil and water quality. Although most plant species

tolerate the high concentrations of metals in the soil.

The degree of sensitivity varies depending on the

species. For example, while different grasses are less

affected by high pollutant concentrations, shrubs and

bushes are more vulnerable (Mummey et al., 2002).

However, some plant species show high resistance

and survive even in environments with high

concentrations of metals (Steinhauser et al., 2009).

It is known that in the areas where mining activity

takes place, some of the trees try to divert their roots

to leave the polluted areas, making them vulnerable to

the force of the wind, which causes them to collapse

(Larrocea et al., 2010). Even though the area can be

rehabilitated, due to previous mining activity and the

presence of pollution, the diversity of plant species

decreases (Mummey et al., 2002). Depending on the

way of mining exploitation, it may happen that all the

vegetation is damaged before the start of the mining

activity (Huang et al., 2014). Mining activity damages

the mine area and the surrounding area. Thus, for

example, the yields of agricultural plants decrease

(Orji et al., 2021). Construction and exploitation

mining activity often result in the extensive

destruction of natural habitats, which forces animals

to leave their native sites (Cristescu et al., 2016).

Additionally, mine products and residues can

directly poison animals. Bioaccumulation in plants

or smaller organisms that are part of the animals’

diet, can also lead to poisoning. In certain areas,

animals like horses, goats and sheep may be exposed

to toxic concentrations of copper and lead in the

grass they consume (Pyatt et al.. 2000). Even when

mining operations have ceased for more than two

decades in some cases, many of these species have

not returned to their original habitats. For instance,

areas with high copper levels in the soil near copper

mines tend to have fewer ant species (Diehl et al.,

2004). An illustrative example is the Rehova copper

mining area in Albania. Prior to mining, this area

was full of wild animals. However, approximately 20

years after mining activities ceased, many of these

species have not returned to the area (Hoxha, 2004).

This emphasizes the long-lasting impact of mining

on local ecosystems and biodiversity. Different types

of contamination from mining activities have

different impacts on biodiversity. Species vary in

their resistance to these contaminants and some stay

in the polluted area while others leave. Achieving

full rehabilitation requires time and implementation

of additional measures. Furthermore, studies

indicate that rehabilitation is a lengthy process and,

in most cases, cannot fully restore the original

biodiversity that existed before the mining activity

started. Some other examples reinforce these

challenges. In Rosia Montana, Romania, mining

impacted and destroyed 350 ha of forest; in the

Kryvyi Rih region of Ukraine, open-pit mining led to

the destruction of significant areas of forest and

grassland ecosystems. In Sweden, mining has had

significant impacts on forests, wetlands, and aquatic

ecosystems, resulting in habitat loss of several

threatened and endangered species. The endemic

species are very sensitive and because of that they

need very specific environmental conditions. The

reasons of animals leaving the mining area are

different, such as noise, land vibration, etc. It is very

important that species and habitats are preserved. In

general, all European countries have established

rules to protect animal and plant species. However,
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most of the protected species in Europe, due to va-

rious pressures, have a poor or bad conservation

status. The European Union (EU) Directives on

Habitats and Birds and the Berne Convention

(Council of Europe Portal, 2024) include a number of

requirements for the protection of species. The

Natura 2000 Network (European Commission 200)

and the Emerald Network protect some of the most

endangered species (EEA, 2023). For some special

species, the EU has set very strict rules, covering

about 1,000 species. This strict regime prohibits

killing, capturing, disturbing the species or destroying

their breeding and resting places. However, even with

this strict regime, studies show that only 27% of

protected species have a good protected status, while

63% have a poor or bad status (Nauman et al.,

2020).Mining activity can also affect the soil and water

microbiome. This implies structural and functional

changes of the microbial community. Microorganisms

have an important role in soil biogeochemical cycles

and ecosystem services. Most important are nutrient

cycling, carbon sequestration, and pollutant

degradation (Symochko et al., 2023). Microorganisms

are very sensitive to modifications of environment

(Symochko et al., 2021). Modification of pH,

temperature, chemical concentrations, etc can

decrease or not the total soil bacteria (Steinhauser et

al., 2009). Changing soil pH can also provoke a

reactivation of pollutants (Rasher and Van Schalkwyk,

2000). A study (Mummey et al., 2002) has shown that,

in a rehabilitated area, after twenty years of mining

activity, the microbial biomass is much reduced

compared to the habitat before mining activity.

However, there are some mushrooms that have the

ability to absorb pollutants thus cleaning the soil. On

the other hand, there are some microbes that can

negatively affect the environment by increasing SO4

in water (María del Pilar Ortega-Larrocea et al. 2010).

If we see algae, they are less diverse in acidic water

containing high zinc concentration (Niyogi et al.,

2002) and the stress of mine drainage decreases their

primary production. The activity of mines, impact the

aquatic biodiversity through direct poisoning, or water

pH modification (Steinhauser et al.. 2009). This fact

makes it difficult to distinguish the direct impact from

that caused by pH changes (Ek and Renberg, 2001).

Influencing factors in microorganisms living in mines

with acid flow are related to time changes and

seasons. Long-term changes in temperature,

precipitation, Ph, salinity and metals have a significant

impact on them. Alterations in pH or temperature

not only influence metal solubility but also directly

impact the bioavailable quantity affecting organisms.

Furthermore, pollution persists over time. This is

proven by the persistence of low water pH and the

dominance of acidophilic bacteria populations, even

ninety years after the closure of a pyrite mine

(Kimura et al., 2011). Mining activity causes the

entire aquatic environment, along with aquatic

insects, around the mining area to change. This leads

to the reduction of trophic wealth and its dominance

by predators (Gerhardt et al., 2004). This problem

can be solved, maintaining high biodiversity of

invertebrates also, by replacing sensitive species with

tolerant ones (Malmqvist and Hoffsten, 1999). Fish

can also be affected by pH, temperature changes and

chemical concen-trations (Wong et al., 1999). Con-

sidering above results that mining activities and

biodiversity are linked in a complex relationship. To

summarize the various factors and their impacts di-

scussed above, Figure 7 provides a comprehensive

ilustration of the mining activity impact on the envi-

ronment, using the Bulqiza chromium mine in Alba-

nia as a case study. This visual representation offers

a global perspective of the interconnected effects

associated to mining, including aspects such as air

quality, biodiversity, deforestation, water pollution,

habitat loss, and more. It serves as a comprehensive

overview of the environmental challenges posed by

mining, emphasizing the imperative for sustainable

and responsible practices in this sector.

Mining activity in the framework of the Green

Deal

In order to improve the quality of the environment,

the European Commission has decided, compared

to 1990, to reduce the net emissions of greenhouse

gases by 2030, by at least 55%. This reduction

corresponds with the long-term objectives of the

European Green Deal. One of the main aspects of

the EU transformation is the achievement of net

zero greenhouse gas emissions by 2050. Within the

context of the European Green Deal, the mining

sector plays an essential role facilitating green

transition. The sector’s objectives can be roughly

divided into three main areas: (1) Enhancing

environmental impact; (2) Ensuring a stable supply

of raw materials to EU industries; (3) Promoting

circular economy of metals and minerals. Overall,

the mining sector's alignment with the goals of the
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Figure 8

Illustration of the impact 

of mining activity in 

environment.

Source: Illustration by 

Edmond Hoxha, Bulqiza

Cr mine, Albania; Image 

Google Earth ©

European Green Deal emphasises its commitment to

contributing to a more sustainable, environmentally

friendly, and economically viable future for the

European Union.

Conclusions and Recommendations  

Conclusions

Based on the reviewed information and their personal

experience, the authors arrived on the following

conclusions: (1) The pollution from mining activities

in EU in 2021 increased by 11.3% compared to 2007

(10.3%); (2) The most negative impacts of mining on

the environment are water pollution and land

degradation; (3) The greatest risk associated with

tailings ponds is the potential dam failure. Europe is

in the second place for reported accidents; (4) Mining

activities are responsible for up to 10% of global

deforestation; (5) Mining activities contribute

significantly to the habitats damaging, resulting in

biodiversity loos. Only 27% of protected species have

a good protected status, while 63% have a poor or

bad status; (6) Mining can impact directly and

indirectly the microbial biodiversity; (7) Currently is

missing a full database that provides information on

the environmental impact of mining activities in the

European Union; (8) The existing legislation has

enough tools to protect the environment, but the

implementation and enforcement it is not effectively

in practice.

Recommendations

In the light of the conclusions reached, the

following recommendations are proposed: (1) It is

necessary to review strictly the criteria for open cast

mine licensing; (2) Strict measures should be

implemented to effectively treat and manage water

pollution originating from mining areas; (3) It is

recommended to conduct a comprehensive investi-

gation of all major dams in Europe. This should be

accompanied by the development and approval of

new rules, regulation and standards on dams design

and construction; (4) It is recommended to prioritize

careful management and monitoring of mining

activities in forested areas and also to force mining

companies to conduct comprehensive environmen-

tal assessments and adhere to stringent regulations

to minimize their impact on forests and other

ecosystems; (5) Considering the projected increase

in future metal demand, it is crucial to prioritize the

initiation of a dialogue among mining companies,

policy-makers and conservation organizations.

Furthermore, abandoned mines need to be studied

to assess their potential as food resources for

wildlife; (6) It is urgent to implement specific

measures for improving the situation of protected

species; (7) In order to address the high cost of

rehabilitation and ensure effective environmental

restoration, it is crucial to closely monitor the

implementation of rehabilitation plans. The rehabili-
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tation of the exploited mining field must be obligatory

for the companies before starting a new mining field.

High environment rehabilitation costs can be reduced

by strictly law implementation; (8) It is crucial to

enhance public knowledge and awareness regarding

mining activities and their environmental impact; (9)

It is imperative for the EU to: establish long-term

strategies aimed at reducing the environmental impact

of mining activities; to increase Funding for the

rehabilitation of environmentally damaged areas by

mining activities; to strongly implement the legisla-

tion; (10) The new digital technology in environ-

mental monitoring should be implemented in a larger

scale, especially in dam wastes, stockpiles and land

subsidence areas; (11) There is an urgent need for a

comprehensive, updated, and transparent open-

source database that encompasses all mining active-

ties, with a particular focus on environmental

hotspots; (12) The curricula of mining and environ-

ment protection education should be enhanced to

incorporate the principles of climate change and

Green Deal. Universities and scientific research insti-

tutions should receive better support and resources to

develop comprehensive programs to address environ-

mental challenges effectively; (13) In the framework

of the Green Deal, mining operations should strive to

maximize their use of renewable energy sources.
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