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Summary 

The transition to clean technologies—such as electric vehicles (EVs), renewable energy systems, 

and advanced batteries—has significantly increased the demand for critical minerals like lithium, 

cobalt, nickel, and rare earth elements. Sustainable mining practices are essential to meet this demand 

while minimizing environmental and economic impacts. Traditional mining methods can lead to hab-

itat destruction, water pollution, and increased carbon emissions. To mitigate these effects, the indus-

try is adopting green mining techniques that reduce ecological footprints. For instance, some opera-

tions are integrating renewable energy sources and implementing efficient materials handling to min-

imize waste. Innovative approaches, such as direct lithium extraction from geothermal brines, offer 

environmentally friendly alternatives. This method not only provides a low-carbon source of lithium 

but also makes geothermal plants more cost-competitive in energy systems. Sustainable mining prac-

tices can enhance economic efficiency by reducing operational costs and improving resource utiliza-

tion. For example, the Thacker Pass lithium mine in Nevada aims to be a carbon-neutral operation, 

generating electricity on-site and potentially supplying enough lithium carbonate for up to 800,000 

EV batteries annually. Additionally, investing in recycling technologies is becoming increasingly 

important. Companies like Nth Cycle are developing methods to extract and refine critical minerals 

from electronic waste, reducing reliance on traditional mining and lowering greenhouse gas emissions 

by up to 90%. Despite these advancements, challenges remain. Projects like the proposed lithium 

mine in Nevada have sparked debates over potential threats to endangered species and local ecosys-

tems. Balancing the need for critical minerals with environmental preservation requires careful plan-

ning and community engagement. In regions like New Caledonia, nickel mining for EV batteries has 

led to significant ecological costs, including deforestation and threats to biodiversity. This highlights 

the complex dilemma of meeting clean technology demands while preserving the environment. In 

conclusion, sustainable mining for clean tech materials involves adopting environmentally friendly 

practices and innovative technologies to minimize ecological impacts while meeting the growing de-

mand for critical minerals. Ongoing efforts to balance economic benefits with environmental preser-

vation are crucial for a successful transition to a low-carbon future.  
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Introductıon 

The rising demand for clean technologies, in-

cluding electric vehicles, renewable energy sys-

tems, and advanced batteries, has brought criti-

cal minerals such as lithium, cobalt, and rare 

earth elements into sharp focus. These materials 

play a pivotal role in the global transition toward 

sustainable energy solutions. However, their ex-

traction and processing present significant envi-

ronmental and economic challenges. The con-

cept of sustainable mining has emerged as a re-

sponse, aiming to balance the growing need for 

these resources with the imperative to minimize 

ecological degradation and foster economic effi-

ciency. By adopting innovative techniques and 
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prioritizing resource efficiency, sustainable min-

ing seeks to mitigate the environmental impact 

while supporting the rapid expansion of clean 

technologies. 

As the world transitions to clean energy and 

technology, the demand for critical materials—

such as lithium, cobalt, nickel, and rare earth el-

ements—has surged. These resources are essen-

tial for producing renewable energy systems, 

electric vehicles, and advanced batteries. How-

ever, traditional mining methods often carry sig-

nificant environmental costs, including ecosys-

tem disruption, water contamination, and carbon 

emissions, which can undermine the sustainabil-

ity goals of the clean tech industry. Sustainable 

mining practices aim to balance this demand 

with environmental stewardship, using innova-

tive approaches to minimize ecological damage, 

conserve resources, and reduce pollution. 

 

Introductıon to sustaınable mınıng. Im-

pacts and opportunıtıes 

This article delves into the environmental and 

economic impacts of adopting sustainable min-

ing methods for clean tech materials. It examines 

how eco-friendly extraction techniques, circular 

economic principles, and recycling can mitigate 

negative environmental effects while supporting 

economic growth. By analyzing the costs and 

benefits of these approaches, this piece high-

lights the critical importance of sustainable min-

ing in advancing a truly green economy and ad-

dressing the challenges of clean technology pro-

duction responsibly. 

Critical minerals are essential components in 

many of today’s rapidly growing clean energy 

technologies – from solar cells, batteries, wind 

turbines, and electricity networks to electric ve-

hicles. “Green mining is defined as technologies, 

best practices and mine processes that are imple-

mented as a means to reduce the environmental 

impacts associated with the extraction and pro-

cessing of metals and minerals” [1]. 

Major mining companies all over the world 

are investing in technologies that will make min-

ing cleaner and safer. The mining companies are 

improving their environmental performance by 

using new technologies that can significantly re-

duce water and energy usage. This practice can 

reduce environmental pollution and can help in 

remediating the sites after the mining operation 

is complete [2]. The plan for increasing effi-

ciency while decreasing the environmental haz-

ards associated with mining is broken down into 

the following categories [3]: 

➢ Shutting down illegal mines 

➢ Choosing a general mining process that is 

environmentally friendly 

➢ Implementation of the latest advances in 

green mining technology 

➢ Cleaning up of shut down mines 

➢ Reconsidering the cut-off grades 

➢ Research and development of technologies 

associated with green mining. 

There is a natural synergy between mining 

and clean technology. 

Raw materials are transformed into technol-

ogy that, having gone full circle, assist mining 

operations in reducing environmental footprints 

and enhancing efficiency and reliability. These 

same raw materials are also enabling the world 

to transition to a low carbon future. 

A 2017 World Bank report concluded that the 

increased use of low carbon technologies in the 

areas of wind, solar and energy storage will 

serve to increase the demand for mineral and 

metal products. 

A report from Clean Energy Canada high-

lights the significant opportunities that a low-

carbon economy can bring to Canada and its 

mining industry. It points out that Canada holds 

rich deposits of many minerals and metals essen-

tial for renewable energy technologies. For ex-

ample, Canada has 14 of the 19 metals and min-

erals needed to produce a solar PV panel. Clean 

Energy Canada encourages Canada to position 

itself as the leading global supplier of mining 

products essential for a low-carbon economy. 

The report underscores the Canadian mining in-

dustry’s commitment to sustainability through 

standards like the Mining Association of Can-

ada’s (MAC) Towards Sustainable Mining® in-

itiative. Thanks to Canada’s energy mix and the 

adoption of low-emission technologies by com-

panies, Canada’s mines operate with some of the 

lowest carbon intensities in the world. The fol-

lowing examples further highlight the crucial 

role that mining will play in a low-carbon future. 

 

The envıronmental challenges of mınıng 
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Traditional mining methods, while essential 

for extracting valuable resources, have signifi-

cant ecological consequences that can persist for 

decades. These impacts are primarily a result of 

inefficient resource extraction techniques, large-

scale land disturbance, and the release of harm-

ful substances into the environment. Below are 

some of the most pressing ecological challenges 

associated with conventional mining practices. 

Habitat Destruction is clearing of vast areas of 

land, leading to deforestation and the destruction 

of natural habitats. This disrupts local ecosys-

tems and threatens the survival of plant and ani-

mal species, some of which may be endangered. 

Water Pollution is discharging of mining waste, 

or tailings, into water bodies introduces toxic 

substances such as heavy metals and chemicals. 

Acid mine drainage, a process where sulfide 

minerals react with water to produce sulfuric 

acid, further exacerbates water pollution, affect-

ing aquatic life and contaminating drinking wa-

ter sources. 

In power generation, wind turbines depend 

heavily on specific mined materials. Approxi-

mately 100 tonnes of steelmaking coal is re-

quired to produce the steel for a typical wind tur-

bine. While the copper content in a wind turbine 

varies based on the model, an average 1.8 MW 

turbine contains roughly 3,175 kilograms of 

copper. Additionally, each wind turbine usually 

has about 500 kilograms of nickel. Solar power 

also relies on specific metals and minerals. Most 

solar photovoltaic (PV) systems use silicon cells 

to harness the sun’s energy. Some systems incor-

porate germanium solar cells as well. Silver is 

another essential material in these systems, as it 

makes up 90% of the glass paste applied on the 

top and bottom of crystalline silicon PV cells. 

Nuclear power is another key component of the 

low-carbon future, as nuclear reactors generate 

safe and reliable base-load electricity while 

emitting no greenhouse gases. These reactors are 

powered by uranium, a mineral of which Canada 

is one of the world’s largest producers. Canada 

also stands as a global leader in nuclear research 

and technology, exporting this emission-free 

fuel worldwide. A single nuclear reactor typi-

cally requires up to 20 different nickel alloys. 

High-efficiency natural gas systems, such as 

boilers and furnaces, utilize various metals like 

cast iron, steel, copper, and aluminum to maxim-

ize their efficiency based on the specific appli-

cation. For example, upgrading a natural gas fur-

nace or boiler from 56% to 90% efficiency in an 

average home in a cold climate can reduce car-

bon dioxide emissions by 1.4 tonnes annually. 

In the transportation sector, light rail systems 

depend on substantial mining resources. The 

construction of Vancouver’s Canada Line, 

which supports around three million passenger 

trips monthly, required approximately 30,000 

tonnes of steelmaking coal.  

Electric vehicles are also heavily reliant on 

mined materials. The average electric car, for in-

stance, contains about 75 kilograms of copper 

wiring, which is two to three times the amount 

found in a conventional car. Key materials like 

lithium, aluminum, nickel, cadmium, cobalt, and 

zinc are essential for the emerging battery tech-

nologies that power electric vehicles. Notably, 

cars using nickel hydride batteries emit 50% 

fewer pollutants and greenhouse gases com-

pared to comparable gasoline-powered cars. 

In fuel-efficient and emission-efficient vehi-

cles, displacing steel with lighter, high-strength 

materials like aluminum in the automotive, rail, 

and aviation industries reduces overall vehicle 

weight. This weight reduction improves fuel ef-

ficiency, allowing greater distances to be trav-

eled per liter of fuel and subsequently reducing 

net emissions. Additionally, catalytic convert-

ers, which transform pollutants into exhaust gas 

from internal combustion engines, rely on met-

als like platinum, palladium, rhodium, and gold 

[4]. 

Dust and emissions from mining activities re-

lease particulate matter and harmful gases, such 

as sulfur dioxide, into the atmosphere. These 

pollutants contribute to respiratory health issues 

in nearby communities and exacerbate climate 

change through increased greenhouse gas emis-

sions. Mining strips the topsoil, rendering the 

land infertile and prone to erosion. The loss of 

soil stability can lead to sedimentation in nearby 

rivers and streams, disrupting water flow and 

harming aquatic ecosystems. The combined ef-

fects of habitat destruction, pollution, and cli-

mate alterations severely impact biodiversity. 

Many species are unable to adapt to the rapid 
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changes in their environment, leading to popula-

tion declines and, in some cases, extinction. 

 
Innovatıve practıces for sustaınable MINING 

Sustainable mining for clean tech materials is 

crucial for minimizing the environmental im-

pacts associated with extracting the minerals and 

metals necessary for renewable energy technol-

ogies and a low-carbon economy. As clean tech-

nologies such as solar panels, wind turbines, and 

electric vehicles rely on resources like copper, 

lithium, nickel, cobalt, and rare earth elements, 

the demand for these materials is increasing rap-

idly. However, traditional mining processes can 

be resource-intensive, affecting ecosystems, wa-

ter resources, and local communities. Sustaina-

ble mining practices aim to reduce these impacts 

through enhanced standards, innovative technol-

ogies, and environmental stewardship. 

One of the primary goals of sustainable min-

ing is to lower carbon emissions by adopting re-

newable energy sources, such as solar and wind, 

to reduce dependence on fossil fuels. For exam-

ple, some mining operations in Canada use solar 

power or electrified machinery, which helps to 

significantly cut down greenhouse gas emis-

sions. Additionally, water conservation and re-

cycling are essential, as mining often requires 

substantial water use, which can strain local re-

sources. Sustainable mining therefore empha-

sizes efficient water management practices, in-

cluding recycling water within mining sites and 

minimizing the use of freshwater. 

Another critical aspect is tailings manage-

ment, as tailings—the byproducts left after ex-

tracting minerals—can contain toxic substances. 

Sustainable practices address this issue by se-

curely storing or even repurposing tailings to 

prevent soil and water contamination. Some 

mines, for instance, explore options like reusing 

tailings in construction materials or applying 

dry-stacking techniques to reduce water usage 

and mitigate spill risks. Moreover, land reclama-

tion and biodiversity protection are integral to 

sustainable mining. After mining activities 

cease, companies are encouraged to restore the 

land to its natural state or repurpose it for com-

munity development or conservation. Sustaina-

ble operations also strive to protect biodiversity 

by reducing their overall environmental foot-

print, managing waste, and minimizing habitat 

disruption. 

Emerging low-impact extraction technolo-

gies, such as bio-mining, which uses microbes to 

extract metals from ores, and in-situ mining, 

which minimizes surface disturbance, are also 

advancing sustainable mining efforts. These 

methods help reduce surface disruption, energy 

consumption, and pollution. Alongside techno-

logical advancements, community engagement 

and benefit-sharing have become priorities for 

sustainable mining practices. This includes 

transparent communication with local communi-

ties, providing local employment opportunities, 

respecting Indigenous lands and rights, and en-

suring that economic benefits are shared with 

surrounding areas. 

The recycling and circular economy aspects 

of sustainable mining are also growing in im-

portance. For example, recycling batteries used 

in electric vehicles or reprocessing rare earth el-

ements can conserve resources and reduce the 

demand for new mining projects. Sustainable 

mining of clean tech materials is essential to 

building a greener future, but it requires balanc-

ing increased demand with environmentally re-

sponsible practices. Through regulatory stand-

ards, innovation, and community involvement, 

sustainable mining seeks to supply the materials 

needed for clean technology while minimizing 

the ecological footprint. 

 Sustainable mining of clean tech materi-

als has significant economic impacts, primarily 

due to the increasing demand for minerals and 

metals essential to renewable energy technolo-

gies, including solar panels, wind turbines, and 

electric vehicles. As the global shift to a low-car-

bon economy drives demand for critical miner-

als such as lithium, cobalt, nickel, and rare earth 

elements, countries rich in these resources—like 

Canada, Australia, and Chile—are positioned to 

benefit economically by becoming primary sup-

pliers for the clean energy sector. Mining these 

materials in a sustainable manner can enhance 

export revenues, attract foreign investment, and 

create employment opportunities across extrac-

tion, processing, and related industries. For ex-

ample, the demand for lithium, essential in bat-

teries for electric vehicles and energy storage 
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systems, has fueled significant economic growth 

in regions like the "Lithium Triangle" in South 

America. Similarly, Canada’s mining sector is 

well-positioned to establish itself as a global 

leader in providing sustainably sourced critical 

materials with a low carbon footprint. 

Beyond export opportunities, sustainable 

mining supports local economies by creating 

jobs throughout the value chain, from explora-

tion and extraction to processing and recycling. 

In addition to traditional roles in mining, there is 

a growing demand for skilled workers in areas 

such as environmental engineering, renewable 

energy integration, and sustainable technology 

development. Workforce development initia-

tives in mining regions can amplify economic 

impact by equipping local communities with the 

skills and training needed to benefit from eco-

nomic activities in mining, ultimately fostering 

greater economic resilience and stability. 

Sustainable mining also drives technological 

innovation, as the push for more environmen-

tally friendly practices has led to advancements 

in technologies that improve operational effi-

ciency, reduce costs, and minimize environmen-

tal impact. For example, the use of electric and 

autonomous mining equipment not only reduces 

emissions but also lowers operational expenses 

by increasing energy efficiency. Such technol-

ogy adoption can improve the cost-effectiveness 

of mining operations over time, thereby enhanc-

ing profitability and economic contribution to 

the broader economy. 

Local communities benefit from sustainable 

mining practices, as companies often prioritize 

equitable economic benefits for these communi-

ties, particularly in regions that depend on min-

ing. These benefits include direct impacts, such 

as employment and infrastructure development, 

as well as indirect impacts from investments in 

community programs, healthcare, and educa-

tion. Mining companies that collaborate with lo-

cal stakeholders and share economic gains 

through mechanisms like royalties and commu-

nity development funds foster long-term eco-

nomic stability and social acceptance of mining 

projects. 

Resource efficiency and cost savings are also 

significant economic advantages of sustainable 

mining. Sustainable practices, such as recycling 

and incorporating circular economy principles, 

extend the lifecycle of critical materials and re-

duce the need for fresh extraction. For example, 

recycling metals like aluminum, copper, and 

lithium from products that have reached the end 

of their life, such as electric vehicle batteries and 

electronics, is often more economical than 

sourcing raw materials. This efficiency reduces 

dependency on finite resources, stabilizes supply 

chains, and cuts production costs for industries 

relying on clean tech materials. 

Investing in sustainable mining also mitigates 

economic risks, providing financial resilience in 

a changing global landscape. As governments 

and consumers increasingly prioritize environ-

mentally responsible practices, companies 

adopting sustainable methods are better posi-

tioned to attract investors and secure long-term 

financial stability. Additionally, by relying on 

renewable energy sources, mining operations 

can avoid fluctuations in fossil fuel prices, re-

ducing operational costs and enhancing eco-

nomic resilience. 

Sustainable mining’s support of the clean 

tech industry is crucial for advancing the global 

energy transition. A stable, ethically sourced 

supply of critical minerals underpins the growth 

of renewable energy technologies, electric mo-

bility, and energy storage systems. This reliable 

supply, in turn, stimulates economic growth in 

downstream industries, creating new market op-

portunities and fostering further innovation. 

Despite these benefits, the shift to sustainable 

mining also poses economic challenges. The in-

itial costs associated with implementing low-im-

pact technologies, adopting comprehensive en-

vironmental management systems, and meeting 

rigorous sustainability standards can be consid-

erable. Mining companies need to balance these 

upfront expenses with long-term economic ben-

efits, a task that requires careful strategic plan-

ning and collaboration with governments and in-

vestors to secure funding and access incentives. 

Sustainable mining for clean tech materials 

offers considerable economic opportunities, 

from job creation to technological innovation, 

while addressing critical challenges. By foster-

ing innovation, supporting local communities, 

and generating wealth, sustainable mining helps 
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ensure that economic growth aligns with envi-

ronmental and social sustainability, promoting a 

low-carbon future that benefits both economies 

and the environment. 

   

Conclusıon 

Sustainable mining is a critical component of 

the global shift toward clean technologies and a 

low-carbon future. As the demand for critical 

materials like lithium, cobalt, and rare earth ele-

ments continues to rise, the mining industry 

must evolve to meet these needs responsibly. By 

adopting innovative technologies, minimizing 

environmental degradation, and improving re-

source efficiency, sustainable mining can strike 

a balance between economic growth and ecolog-

ical preservation. 

While significant progress has been made in 

integrating green practices and advancing recy-

cling initiatives, challenges such as habitat de-

struction, community displacement, and regula-

tory hurdles persist. To overcome these, collab-

oration among governments, industries, and lo-

cal communities is essential. 

Ultimately, the success of sustainable mining 

will depend on the industry's commitment to in-

novation, transparency, and long-term planning. 

By prioritizing environmental stewardship and 

equitable economic development, sustainable 

mining can support the clean energy transition 

while protecting the planet for future genera-

tions. 
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УСТОЙЧИВАЯ ДОБЫЧА ПОЛЕЗНЫХ ИСКОПАЕМЫХ ДЛЯ ЧИСТЫХ 

 ТЕХНОЛОГИЧЕСКИХ МАТЕРИАЛОВ: ЭКОЛОГИЧЕСКИЕ И 

 ЭКОНОМИЧЕСКИЕ ПОСЛЕДСТВИЯ 

 

Резюме 

Переход к чистым технологиям, таким как электромобили (ЭМ), системы возобновляемой 

энергии и усовершенствованные батареи, значительно увеличил спрос на критически важные 

минералы, такие как литий, кобальт, никель и редкоземельные элементы. Устойчивые методы 

добычи необходимы для удовлетворения этого спроса, сводя к минимуму воздействие на окру-

жающую среду и экономику. Традиционные методы добычи могут привести к разрушению 

среды обитания, загрязнению воды и увеличению выбросов углерода. Чтобы смягчить эти по-

следствия, отрасль внедряет экологически чистые методы добычи, которые уменьшают эко-

логический след. Например, некоторые операции интегрируют возобновляемые источники 

энергии и внедряют эффективную обработку материалов для минимизации отходов. Иннова-

ционные подходы, такие как прямое извлечение лития из геотермальных рассолов, предлагают 

экологически чистые альтернативы. Этот метод не только обеспечивает низкоуглеродный ис-

точник лития, но и делает геотермальные электростанции более конкурентоспособными по 

стоимости в энергетических системах. Устойчивые методы добычи могут повысить экономи-

ческую эффективность за счет снижения эксплуатационных расходов и улучшения использо-

вания ресурсов. Например, литиевый рудник Thacker Pass в Неваде стремится стать предпри-

ятием с нулевым уровнем выбросов углерода, вырабатывая электроэнергию на месте и потен-

циально поставляя достаточно карбоната лития для 800 000 аккумуляторов электромобилей в 

год. Кроме того, инвестиции в технологии переработки становятся все более важными. Такие 

компании, как Nth Cycle, разрабатывают методы извлечения и очистки критически важных 

минералов из электронных отходов, сокращая зависимость от традиционной добычи и снижая 

выбросы парниковых газов до 90%. Несмотря на эти достижения, проблемы остаются. Такие 

проекты, как предлагаемый литиевый рудник в Неваде, вызвали дебаты о потенциальных 

угрозах для исчезающих видов и местных экосистем. Баланс между потребностью в критиче-

ски важных минералах и сохранением окружающей среды требует тщательного планирования 

и участия сообщества. В таких регионах, как Новая Каледония, добыча никеля для аккумуля-

торов электромобилей привела к значительным экологическим издержкам, включая вырубку 

лесов и угрозы биоразнообразию. Это подчеркивает сложную дилемму удовлетворения по-

требностей в чистых технологиях при сохранении окружающей среды. В заключение следует 

сказать, что устойчивая добыча для чистых технологических материалов подразумевает внед-

рение экологически чистых методов и инновационных технологий для минимизации воздей-

ствия на окружающую среду при удовлетворении растущего спроса на критически важные 

минералы. Постоянные усилия по достижению баланса между экономической выгодой и со-

хранением окружающей среды имеют решающее значение для успешного перехода к низко-

углеродному будущему. 

Ключевые слова: Устойчивая добыча полезных ископаемых, Чистые технологические ма-

териалы, Зеленая добыча полезных ископаемых, Критически важные минералы, Экологиче-

ская устойчивость, Экономические последствия, Возобновляемые источники энергии 
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TƏMİZ TEXNOLOJİ MATERİALLAR ÜÇÜN DAVAMLI MƏDƏN: ƏTRAF MÜHİTƏ 

VƏ İQTİSADİ TƏSİRLƏR 

 

Xülasə 

Elektrikli nəqliyyat vasitələri (EV), bərpa olunan enerji sistemləri və qabaqcıl akkumulyatorlar 

kimi təmiz texnologiyalara keçid litium, kobalt, nikel və nadir torpaq elementləri kimi kritik miner-

allara tələbatı əhəmiyyətli dərəcədə artırdı. Ekoloji və iqtisadi təsirləri minimuma endirməklə yanaşı, 

bu tələbi ödəmək üçün davamlı mədənçilik təcrübələri vacibdir. Ənənəvi mədən üsulları yaşayış 

mühitinin məhvinə, suyun çirklənməsinə və karbon emissiyalarının artmasına səbəb ola bilər. Bu 

təsirləri azaltmaq üçün sənaye ekoloji izləri azaldan yaşıl mədən üsullarını mənimsəyir. Məsələn, bəzi 

əməliyyatlar bərpa olunan enerji mənbələrini birləşdirir və tullantıları minimuma endirmək üçün 

səmərəli materialların işlənməsini həyata keçirir. Geotermal duzlardan birbaşa litiumun çıxarılması 

kimi innovativ yanaşmalar ekoloji cəhətdən təmiz alternativlər təklif edir. Bu üsul yalnız aşağı kar-

bonlu litium mənbəyi təmin etmir, həm də geotermal stansiyaları enerji sistemlərində daha rəqabətli 

edir. Davamlı mədənçilik təcrübələri əməliyyat xərclərini azaltmaqla və resurslardan istifadəni 

yaxşılaşdırmaqla iqtisadi səmərəliliyi artıra bilər. Məsələn, Nevadadakı Thacker Pass litium mədəni, 

yerində elektrik enerjisi istehsal edən və hər il 800.000 EV-ə qədər batareya üçün kifayət qədər litium 

karbonat təmin edən, karbondan təmizlənmiş bir əməliyyat olmağı hədəfləyir. Bundan əlavə, təkrar 

emal texnologiyalarına investisiyalar getdikcə daha vacib olur. Nth Cycle kimi şirkətlər elektron 

tullantılardan kritik mineralların çıxarılması və təmizlənməsi üsullarını inkişaf etdirir, ənənəvi 

mədənçilikdən asılılığı azaldır və istixana qazı emissiyalarını 90%-ə qədər azaldır. Bu irəliləyişlərə 

baxmayaraq, problemlər qalmaqdadır. Nevadada təklif olunan litium mədəni kimi layihələr nəsli 

kəsilməkdə olan növlər və yerli ekosistemlər üçün potensial təhlükələr üzərində müzakirələrə səbəb 

olub. Ətraf mühitin mühafizəsi ilə kritik minerallara olan ehtiyacın tarazlaşdırılması diqqətli plan-

laşdırma və ictimaiyyətin iştirakı tələb edir. Yeni Kaledoniya kimi bölgələrdə EV akkumulyatorları 

üçün nikel hasilatı meşələrin qırılması və biomüxtəlifliyə təhdidlər də daxil olmaqla əhəmiyyətli 

ekoloji xərclərə səbəb olub. Bu, ətraf mühiti qoruyarkən təmiz texnologiya tələblərinə cavab ver-

mənin mürəkkəb dilemmasını vurğulayır. Yekun olaraq, təmiz texnoloji materiallar üçün davamlı 

mədənçilik kritik minerallara artan tələbatı ödəyərkən ekoloji təsirləri minimuma endirmək üçün 

ekoloji cəhətdən təmiz təcrübələrin və innovativ texnologiyaların qəbulunu nəzərdə tutur. İqtisadi 

faydaları ətraf mühitin qorunması ilə balanslaşdırmaq üçün davamlı səylər aşağı karbonlu gələcəyə 

uğurlu keçid üçün çox vacibdir. 
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