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“...the strongest argument of the detractors is that the

fields are devastated by mining operations.. "





Further, when the ores are washed, the water which has been used poisons the brooks and streams, and either destroys the fish or drives them away.



Therefore the inhabitants of these regions, on account of the devastation of their fields, woods, groves, brooks and rivers, find great difficulty in procuring the necessaries of life, and by reason of the destruction of the timber they are forced to greater expense in erecting buildings.



Thus it is said, it is clear to all that there is greater detriment from mining than the value of the metals which the mining produces.”
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“Many people are of the opinion that the metal industries are casual

and that the occupation is one of squalid labour and on the whole a

type of activity requiring not so much skill as labour.”
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As the old saying “if it is not raised, it is mined” implies, society has

always needed materials obtained by mining as much as it has needed

food and water.


The modern world needs increasingly

complex types of raw materials that are provided by mining. These

include iron, steel, and base metals, such as aluminum, copper,

zinc, and nickel, not to mention the so-called critical metals that

are crucial for modern technology, such as rareearth elements

(REEs), indium, lithium, tellurium, cobalt, and many others.

Population growth and economic development worldwide, especially

the increase in consumption and urbanization, have led to an

ever-increasing demand for raw materials provided by the mining

industry.


The search for minerals is an

activity fraught with financial and environmental risks. The

transformation of mineral resources into raw materials involves a

series of processes that separate minerals from their rock matrix

to transform them into elements of specific purity and chemical

composition for industrial use. The life cycle of the mining

industry begins with exploration, i.e., the phase in which an

attempt is made to locate a sufficiently rich deposit to assess the

economic viability of the costly extraction process, continues

through the construction and operation of the mine, and ends with

closure and, in some cases and unfortunately not always, the

environmental restoration of the site used. In reality, these three

phases – exploration, mining, and reclamation – overlap in time.

After identifying the deposit through prospecting, the industry

must make a considerable investment in development before beginning

mining. Further exploration in the vicinity of the mining area and

other development operations within the site are carried out while

mining is in progress; for instance, it is not uncommon for the

cultivation of a mine that began in an open pit to continue

underground.


Generally, the product of a mine is

semi-finished; it is not yet a commercial product but simply a

concentrated ore, which requires further processing in a smelter

and/or refinery to produce a material suitable for sale to

industries. Smelters and refineries are often located a long way

from the mine, sometimes in another country or continent.


Of all industrial activities, the

extraction of solid minerals from mines and quarries causes the

greatest environmental and social impact, but it is also the

foundation of many productive activities and, consequently, the

development and welfare of the population. Every cycle of human

evolution is closely linked to the availability of minerals, just

as every industrial revolution has been enabled by the supply of

new resources.


However, it is important to

understand that the mining industry involves inherently dangerous

work, leading to occupational accidents and diseases. Additionally,

mining causes changes to the landscape, its morphology, and its

visual perception, which are only the most obvious and common

consequences. As we shall see later, the land subtracted from

agriculture and livestock farming changes the geological stability

of the affected and adjacent areas, posing dangers of landslides

and mudslides, interference with aquifers, risks, in general, to

the area’s hydrological structure, noise pollution, and dust

dispersion because of the movement of mechanical equipment are

present in almost all mining plants. A further danger is the

dispersion into the environment of toxic elements, the so-called

heavy metals, including real metals, such as copper, lead, zinc,

cadmium, mercury, and chromium as well as non-metals or semimetals

such as selenium, arsenic, antimony, bismuth, etc.


Mining potentially affects 50

million km2 of land area[1], an area larger than that of the

Asian continent, with 8% coinciding with protected areas, 7% with

major areas of biodiversity, and 16% with pristine areas. As many

as 82% of the mining areas considered extract metals needed for the

production of renewable energy technologies. The threats of mining

to biodiversity could exceed those avoided through climate change

mitigation measures if additional steps are not taken toward

biodiversity protection.
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Mineral prospecting is a complex activity that is based on a

profound knowledge of the geological characteristics of the

deposits being sought and the process that led to their formation

in the remote past, and it requires exploration companies to carry

out operations that are sometimes heavily invasive to the

environment, not least because areas initially considered promising

may turn out to be economically uninteresting.
  

New ways of high-tech exploration have greatly reduced these

risks. Many mineral discoveries since the 1950s can be attributed

to geophysical and geochemical technologies, but since the 1990s,

GPS and tomography – a spectroscopic technique, borrowed from

medicine, aimed at imaging in layers – have been applied in mineral

exploration. Prospecting companies have large databases, but the

scientific community does not have access to them because of

industry-wide competition. It remains clear that although

prospecting does not have the same impacts as mining, the

environmental damage it can have is significant: The exploration of

a mining concession can involve deforestation, often of very large

areas, to allow the entry of heavy equipment needed for conducting

field surveys by drilling for cores [2] for analysis and to detect sites

suitable for infrastructure development, such as tailings

reservoirs, causing potential damage to native animal species. 


 

A deposit refers to an area where a chemical compound is

deposited in the earth’s crust in higher-than-average

concentrations, and that is large enough to appear in a condition

to be economically exploitable. Mineral resources are

“non-renewable,” i.e., they cannot be replenished, or, rather, they

cannot be replenished as quickly as they are consumed; very long

periods are required for their regeneration. For example, just

think of the time required for the formation of coal and oil

deposits.
  

The reserves of these resources, i.e., the quantities in the

deposits that can be exploited using available technologies and

considering the current levels of selling prices, are not

unlimited. If consumption continues at the current levels, they

could be exhausted in a relatively short time. 
  

Reserves are dynamic; they may decrease during the exploitation

of the deposits; the technical feasibility of extraction may

diminish; more likely, they may continue to increase as additional

deposits are developed, known, discovered, or currently exploited

deposits are more thoroughly explored. Another prospect is that new

technologies or economic conditions improve the reserves’ economic

feasibility.
  

Reserves can be considered an inventory of economically mineable

ore for mining companies. The size of this inventory is, therefore,

necessarily limited by many considerations, including the cost of

mining, taxes, the price of the extracted ore, and the demand for

it. For example, in 1970, the world’s identified and unidentified

copper resources were estimated to be 1.6 billion tonnes, with

reserves of about 280 million tonnes. Since then, almost 560

million tonnes of copper have been produced worldwide, but the

global reserves were estimated at 870 million tonnes in 2019, more

than thrice the 1970 level, despite the depletion caused by mining.

Future supplies of minerals will come from identified reserves and

other resources, from currently undiscovered resources, in deposits

that will be discovered in the future, and from materials that will

be recycled from the current stocks of minerals in use or from

minerals at waste disposal sites. Undiscovered ore deposits are an

important consideration when assessing future supplies. 
  

Long-term planning must consider the probability of discovering

new deposits, the development of economically viable extraction

processes for currently impractical deposits, and the knowledge of

what resources are immediately available.
  

Therefore, resources must be continually re-evaluated in light

of gradually increasing geological knowledge, technological

progress, and changes in economic and political conditions.
  

In light of these planning requirements, known resources should

be classified from two standpoints: 1) one that is purely

geological or based on the physicochemical characteristics, such as

the content [3], grade, tonnage, thickness, and depth of

the material in place and 2) one that is based on the

cost-effectiveness analysis of extracting and marketing the

material in a given economy at a given time. The former constitutes

important objective scientific information about the resource and a

relatively unchanged basis on which the latter, which defines the

actual availability of the ore in place, is based.
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The term “mineral” is often used to describe various natural

materials extracted from Earth’s geological crust. However, for

sustainability issues, we must differentiate between metallic and

non-metallic minerals because, for operational purposes,

renewability will be defined by the level of entropy generated by

the use of minerals. The question of renewability from a chemical

perspective is simply to expend enough energy to bring a given

material from a higher level of entropy to one where it can be

reused or recycled.


  

The main metric for assessing the sustainability of a material

is the energy required to counteract the entropy generated by its

use. Operationally, metallic minerals are used at the lowest levels

of entropy, which is why we are usually able to recycle them. On

the other hand, with minerals such as coal, the use itself converts

them to such a high level of entropy (in the form of carbon dioxide

[CO2]) that they  essentially become non-renewable.
  

If we can develop products that can recover minerals in a usable

form with relatively low energy expenditure and restorable

environmental impact, e.g., by using energy from renewable sources

for recycling, the use of minerals can be considered sustainable

with good approximation. From an economic perspective, the process

of extracting a limited resource from the earth’s crust can still

lead to sustainable development as long as the generated capital is

invested in building a diversified economy. This aspect of limited

sustainability also applies to fossil fuel extraction economies,

considering them non-renewable but sustainable.
  

Indeed, some countries could use the profits from mining their

natural resources as a catalyst for a longer-term development

path.
  

Rather than simply rejecting minerals as unsustainable,

environmentalists must be willing to address the chemical,

ecological, and economic nuances of material extraction.
  

This compensation mechanism for environmental and social

impacts, similar to that of water neutrality [4], represents an intuitively attractive concept because it provides a general

direction or aspirational goal for the mining and mineral

processing industries to strive toward.
  

Making a mining operation water-neutral means reducing its water

footprint, an indicator of the amount of freshwater used, by

economically compensating for negative externalities through

investments in projects that promote the fair and sustainable use

of water to the environment and communities involved.
  

Of course, one might find the definition, particularly used

today, of sustainable mining to be oxymoronic, as the touted

sustainability might entail economic costs that make mining

financially unsustainable or uncompetitive.
  

As things stand, mining is inherently unsustainable and

destructive to the biophysical environment, and its contributions

to human well-being are uneven and often overshadowed by the social

and economic damage it inevitably causes. Mining must be

drastically curtailed, not expanded, and where undertaken, it must

be done with care and conscience.
  

There is a theory, often proposed by the mining industry, that

although unsustainable, mining growth can contribute to

sustainability by providing raw materials for building cleaner,

more efficient, and more prosperous human societies and by

generating wealth and employment, which can serve as a bridge to

sustainability.
  

This theory, however, depends on the fulfillment of several

unrealistic conditions, given the global context, which sees a

profit-driven economic system, where imperfect accounting treats

collective and ecological goods as externalities, which appears

conditioned by tax avoidance and financial secrecy, and where

governance is often much weaker than the power of extractive

companies.
  

To the extent that extraction seems to have contributed to

economic development, it has a considerable ecological and human

cost. The more comprehensive and thoughtful the planning of

extraction for development, the clearer it is that such goals are

unattainable.
  

What is the path to sustainability? We must reduce demand, reuse

artifacts, and recycle as many materials as possible, in addition

to optimizing recyclability in design. We must also integrate the

real costs of extracting and processing raw materials into the

decision-making process.
  

Raw material supply planning, particularly for the metals

necessary for the future deployment of low-carbon technologies,

should be formally included in climate planning. The Nationally

Determined Contributions (NDCs), at the heart of the Paris

Agreement and the achievement of its goals, embody each country’s

efforts to reduce national emissions and adapt to the impacts of

climate change and, therefore, could include the necessary

commitments on mineral supply. This would also introduce those

paradigms necessary for protecting the inhabitants of those areas

particularly prone to mining and for assessing the impact and

sustainability of the mining industry in finding the necessary raw

materials, helping to numerically shape the targets.
  

We need to place strict limits on where and how new mines can be

opened, grow deposits at a slower pace to minimize environmental

and socioeconomic disruption, and maximize benefits. Moreover, we

must be able to identify ecologically and culturally sensitive

areas as no-go zones.
  

Indigenous peoples must be able to exercise free, prior, and

informed consent and be actors, not extras, in participatory and

democratic decision-making.
  

We must not build mines that may require perpetual care, e.g.,

the mines causing heavy metal or radioactive contamination. Acidity

and dissolved contaminants kill most forms of aquatic life; they

make water unfit for human consumption and water bodies sterile.

Once started, the process of acid formation is extremely difficult

to stop.


  We must place a real value on our precious geological

resources, leaving them in the ground for future generations until

they are truly needed. In short, extract them with great care and

respect 
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Although the term “critical raw

material” does not have a universal definition, it is generally

used to refer to metals and minerals that are of great economic

importance to a particular industry or sector and at risk of supply

shortages. Supply risks may be exacerbated by low substitution

potentials and low recycling rates.
  

The perception of the scarcity or “criticality” of raw materials

is subjective. Nothing is critical by definition. The list of

metals and minerals that a given country perceives as “critical”

evolves over time. At present, geopolitical tensions, trade wars,

and emerging technologies have a considerable influence on

perceptions.
  

These minerals enable the manufacturing of essential components

of high-tech applications used in various sectors of growing

economic and strategic importance, including renewable energy,

aerospace, defense technology, automotive (e-mobility),

telecommunications, and agri-tech sectors.
  

Definitions of criticality are also influenced by a country’s

position in the value chain. Due to their geological

characteristics, countries such as Australia, Canada, and 

China, for example, have large mineral endowments of

  elements widely considered “critical,” which gives them strategic

  advantages.
  

In regions like Europe, the debate concerning critical materials

is focused more on concerns of import dependency and supply

security.
  

After years of policies aimed much more at dismantling mines

than revitalizing them, European Commission experts have now

discovered that raw material dependency could jeopardize the

European industry’s transition to climate neutrality.
  

The Commission’s recent communication to the European Parliament

on the need to ensure greater security and sustainability in

critical raw material supply chains highlights how the current

dependence on fossil fuels could be replaced by a dependence on raw

materials.


As we will elaborate

later, compared with fossil fuels, the dependence on the raw

material supply for green technologies appears much more critical;

many of the minerals needed see Europe dependent on imports

for the entirety of its needs, with a zero end-of-life recycling

rate.
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Europe is heavily dependent on

imports. Of the 54 materials that the EU Commission considers the

most important for European industry, the 28 member states produce

just 9%. The percentage drops to 3% when considering the 27 raw

materials deemed “critical” by Brussels. The rest, therefore, comes from abroad. In particular, the so-called rare earths raised an initial great

  alarm in Europe in 2011. At that time, China, the world’s leading producer of raw materials, accounting for over 70% of global production, had initiated a series of export restrictions on products such as graphite, cobalt, tantalum, antimony, and indium.
  

Since then, a tug-of-war has been underway in the World Trade

Organization between the EU, the US, and Japan on one side and 

Beijing on the other. The European industry’s dependence on

China has remained high; according to the Commission’s

  latest assessment, dependence on Beijing stands at 62% for 27 essential raw materials.

    This percentage is likely to grow in the coming years.
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Fig. 1  The ten countries with the

largest extractions in 2017 (source: UNEP & IRP, 2018)


  






The European low-carbon technology industry that uses the

so-called high-tech metals, including REEs, niobium, lithium,

cobalt, indium, vanadium, tellurium, selenium, etc., derived or

refined from ores, is highly dependent on imports for the supply of

minerals. The current production of these minerals depends on only

a few countries, and this concentration of supply is a cause for

concern since only twenty countries are the largest suppliers of

essential raw materials, accounting for 90% of the supply.
  

The high dependence on the import of strategic and critical

minerals has serious implications for the sustainability of

production in Europe. This problem can only be solved through more

intensive and advanced exploration of new mineral deposits on land

and offshore. Incidentally, mineral resources on the seabed, which

we discuss in more detail in Chapter 9, are also the focus of

growing European interest concerning the exploration potential of

REEs or cobalt, selenium, tellurium, and other high-tech metals.

There is a need to focus on exploration and to make it more

effective if resources are to be found before any subsequent

processes such as extraction, processing, and refining can be

discussed, considering that locating and bringing into production a

deposit takes a minimum of five to ten years, often even

longer.
  

The European Union (EU) is, therefore, re-evaluating its mining

potential, and a return to mining is becoming a compulsory step

both from an industrial outlook that predicts sustained growth in

demand for raw materials and from the perspective of international

trade tensions.
  

Europe’s mineral potential is underestimated, both in terms of

the subsoil, particularly at depths above 150 meters, and the seabed in the exclusive coastal areas of

EU member states; the ocean floor could contain valuable raw

materials such as copper, zinc, gold, silver, and rare earth

metals.
  

A framework of stable economic and technological conditions

would enable a sustainable and efficient exploitation of resources

in Europe, which would, in turn, reduce the EU’s dependence on the

imports of many mineral resources, including critical metals.
  

A further contribution to the sustainable supply of raw

materials could come from recycling, which should be a constant

objective. Only by recycling and reusing the waste materials and

by-products from mineral chain activities can the supply of

valuable secondary resources be increased; many minerals and

critical metals can be harvested by recycling mining-related waste

materials.
  



However, even with the important contribution of recycling,

ensuring a resource-efficient supply will still require the

cultivation of primary mineral deposits. Through the application of

new technologies in deep exploration and mining, mineralization

with low contents can be transformed into exploitable resources,

and large deposits of mining waste and tailings can be reduced by

converting them into exploitable resources, which partially

addresses environmental footprint problems as well.
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So far, we have talked about reserves and resources without

considering one fundamental fact: Mining requires energy. The

mining industry – from prospecting to extraction processes and the

subsequent refining processes – requires a large amount of energy

at competitive costs. The availability of ore is therefore affected

by the amount of energy required for all these processes, which are

directly related to the content of the ore in the rock. For every

tonne of refined ore, a much larger tonnage of rock is physically

moved and processed. For example, a copper mine is considered

economically viable if there is at least 0.5% (or 5 kg) of

copper for every tonne of rock mined. Ideally, this value should be

closer to 2%; with this content, about 200 tonnes of ore are

excavated, moved, crushed, and processed to produce one tonne of

copper.
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Fig. 2  

Energy consumption in relation to content from 2000 to 2017 in

Chilean copper mines. Source: Cochilco.





  

In this regard, it is useful to observe the graph in Figure 2,

made by the Chilean Copper Commission (COCHILCO), a specialized

agency advising the Chilean government on copper production issues.

The graph shows the trend in energy consumption for copper

extraction in Chile, the world’s largest producer of copper, as the ore

content of the deposits decreases.
  

The graph clearly shows that the energy required to extract an

ore gradually increases as the ore content in the deposit decreases

to the point where extraction is no longer economically viable

despite the presence of residue in the resource. It is, therefore,

clear that mining is limited by the amount of energy that can be

assumed to be available in the future at a sustainable cost.
  

A rise in market prices that, as they say, “creates reserves”

can change this scenario, not in the physical sense but by making

extraction from low-content resources profitable. Similarly,

technological innovation, by increasing extraction efficiency or

introducing new technologies, can create new opportunities by

lowering or eliminating costs that make the cultivation of a

resource unattractive.
  

However, a pejorative metal-related consideration makes the

energy balance of extraction even heavier.
  

As pointed out by Yale University geologist B. Skinner [5] in his mineralogical barrier theory (see

the image opposite), the distribution of rare metals in the earth’s

crust follows a peculiar pattern: A small amount of them is

contained in deposits with relatively high concentrations, while

most of the total amount is contained in low concentrations in

undifferentiated rock. A vacuum exists between the two

distributions. As mining moves from one type of deposit to the

other, energy consumption increases dramatically, leading to what

is referred to as the mineralogical barrier.
  

Therefore, when reasoning about the depletion times of minerals,

it is appropriate to also relate to the energy availability to be

able to extract them, lest we leave future generations a planet

with hypothetical resources that can only be extracted at

unsustainable costs.
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Fig. 3  

Brian Skinner's concept of the mineralogical

barrier.






  

The graph below shows the trend in the content of certain metals

needed for green technologies in one of the continents, Australia, 

where some of the largest global deposits are

located. It can be immediately noted that the trend in the content,

indicated by the grey line, is decreasing.
  

We must also consider that pollution tends to increase when

minerals with lower concentrations are extracted. This type of

pollution, caused by both mining and the production of the

necessary energy, is often cumulative and persists in the

environment for a long time, as in the case of heavy metals and CO2. Continued mining, even at a moderate rate, will

increasingly make this cumulative pollution a burden of damage to

the environment and communities at large.
  

Today, the scale is no longer limited to mining in very

localized basins; it often involves huge installations located

throughout Earth, except in Antarctica, where mining is banned

based on an international treaty.
  

Some parts of the world now have large mining camps with

numerous giant mines extending over tens of thousands of hectares,

such as the coal province of Mpumalanga in South  Africa, the zinc and copper mines of Peru, the copper mines of the Atacama Desert in 

Chile, the iron mines of the Pilbara region in Australia, and many others.
  

The amount of energy required is such that it has been recently

suggested [6] that small modular reactors (SMRs) of

nuclear power should be used to support renewable energy sources,

which are insufficient, to replace coal- and gas-fired electricity

generation.
  

In some cases, pollution may prove to be an even more important

factor than depletion in forcing the industry to reduce the

production of mineral commodities.
  

Non-renewable resources as a whole are reaching their physical

limit, in all likelihood, in this century. We have never before

been 7–8 billion people, soon to be over 10 billion, relentlessly

and increasingly drawing resources from deposits whose creation

took millions, sometimes billions, of years. The expansion of

industrial capitalism, with its hunger for raw materials, has

multiplied both the number of consumers and producers and

extractors. The question to be asked here is how many decades, not

how many centuries, this dynamic can last. There are bio-physical

limits to human activities, both for the consumption of

non-renewable resources such as minerals and partially renewable

ones such as water and for the capacity of the environment to

absorb and purify waste.
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Discussions on the relationship between extractive industries and

climate change tend to focus on the burning of fossil fuels; metal

mining is rarely presented as a central issue. However, this

activity is now responsible for 20% of global emissions and

contributes to the same percentage of global health impacts, such

as cardiovascular and respiratory diseases, caused by particulate

matter (PM). In some countries, such as Chile, the mining sector is the largest consumer of electricity. Most climate and energy policies, the calls for a “Green New Deal” in the US, the United Kingdom (UK), and 

Europe, and the demands of many movements and organizations

that identify with climate justice principles do not explicitly

address metal mining. Most “ethical investors,” in their analyses

of what constitutes harmful or unethical investment, do not

scrutinize the actions of mining companies.






  



    

[image: image 1]

  


  

Fig. 4 

Historical trends in the content of copper, lead, zinc, nickel

and silver deposits. Source: CSIRO, Commonwealth Scientific and

Industrial Research Organisation.








The need for renewable energy

technologies or the existence of climate change is not in question

here. We urgently need to overcome fossil fuel dependency while

ensuring that energy access needs and energy and climate justice

are met.
  

Concerns revolve around the “green

growth” ideology that is driving the dominant visions of the

transition, along with how the mining industry will benefit from an

uncritical and irrational transition that ignores the serious side

effects. If the world’s largest mining companies can position

themselves as key partners in the transition, communities and our

planet will suffer as the ecological crisis becomes more acute.

While developed countries and economic zones, such as the EU, are

protecting their natural resources through policies of sustainable

development, environmental protection, and high labor and social

standards, the economies of developing countries are becoming

increasingly dependent on exporting their natural resources to

developed countries, which exploit and transform them for the

benefit of their increasingly technological and “green” societies.

Developing countries, on the other hand, see their wealth of

resources plundered by consumption and environmental

contamination.
  

The mining industry attracts

investment and justifies new projects through greenwashing: Using

projections of future demand for critical metals and framing itself

as a key player in the transition, this industry conceals the very

essence of the driving force behind socio-environmental

conflict.
  

Mining giants often portray

themselves as benign technological institutions, bringing modernity

and spreading progress, but tracing the roots of these companies,

all joint stock companies for at least a century, and their

transformation into multi-billion dollar transnational

corporations, reveals a fundamentally different view of the facts:

that of a continuous process of capital accumulation, often through

colonial wars, with increasing damage to communities and nature.

Many of these companies have their roots in colonial wars; the

accumulation and consumption of huge quantities of raw materials

was essential for the mass production of weapons.
  

A prime example of these large

companies is 

BHP Billiton, which was founded during the British

colonial settlement in Australia by a syndicate of investors intent

on possessing the vast deposits of silver, lead, and zinc in 

New South Wales developed by the Broken Hill Proprietary( BHP).
  

Carvings found at Broken Hill

reveal that the original inhabitants of the area have had roots

there for about 45,000 years. However, industrial mining has

destroyed their sacred sites and continues to deprive the local

community of the mobility needed to preserve its traditions. During

World War II, under the leadership of Essington Lewis, BHP formed a

coalition that drove Australian munitions and aircraft production.

Established as an industrial giant, BHP grew into a global mining

company. It operates on six continents through a series of mergers

and acquisitions, most notably with Billiton, arguably the world’s

largest producer of tin. 

Billiton was founded in 1860 on an island in the Indonesian

archipelago during the Dutch occupation.
  

The aforementioned mergers and

acquisitions have created the world’s largest diversified resources

company, present in 20 countries and listed on the New York,

Australian, and London stock exchanges, with assets covering the

aluminum, coal, copper, ferroalloys, iron ore, titanium, nickel,

diamonds and silver sectors, as well as the oil, gas, and liquefied

natural gas markets.
  

BHP cites the expected demand for

copper in the green transition as a key justification for

increasing production. We will later look at some problems with

BHP’s exploration in Ecuador, in the Andean rainforest.
  



Anglo American was born during the two fierce

Anglo–Boer wars when the reconciliation of the disputants in 1910

led to the creation of a unified state, the Republic of 

South Africa, “firmly focused on the needs of the mining

industry.” [7] The vast majority of the land was

considered the exclusive right of the white occupants, while the

dispossessed Africans were herded into reserves for cheap labor,

including for the gold and diamond mines. Founded in 1917 in 

Johannesburg, Anglo American was a product of this race

  war. The gold mining company expanded rapidly, becoming a major

  investor and collaborating with Cecil Rhodes and the British

  South African Company, which were both at the forefront of

  colonial resource extraction. When a compulsory system of racial

  segregation, known as “apartheid,” was introduced in 1948, 

Britain rejected calls for international sanctions for

    decades because it knew that “important sections of British industry could be ruined” [8] without the supply of South African

    raw materials. The National Union of Mineworkers estimates that

    46,000 people have lost their lives in the gold mines of 

South Africa since the turn of the century. Today,

      Anglo American is a global mining company that operates on

      six continents. The following is stated on its website: “Our

      products are essential to almost every aspect of modern life

      and are critical to a successful transition to a low-carbon

      economy. From the platinum group metals needed for catalytic

      converters and fuel cells to the copper needed for smart

      buildings and renewable energy, the low-carbon economy relies

      on responsible mining companies to act.”
  

In 1873, Deutsche Bank and Matheson

& Co, a London-based financial brokerage firm, partnered to

acquire the Rio Tinto mines in Spain and transform the mine, which once supplied to ancient Greece and Rome, into one of the world’s leading producers of copper.

  Subsequently, the company, which had taken its name from that of

  the original mining site, Rio Tinto, found itself a major

  contributor to the development of the British nuclear arsenal,

  with uranium extracted from the Rössing mine in Namibia, owing to two contracts for the supply of 7,500

    tonnes of processed uranium, known as “yellowcake.” During the

    1970s, Rio Tinto realized up to a quarter of the world’s

    uranium production. When the United Nations banned the

    extraction of natural resources from Namibia, the then president of Rio Tinto declared that

      the company “was not prepared to accept it,” and the British

      government formally rejected the decree. Rössing became an

      “emblem of colonialism” for the Namibian liberation movement,

      and, despite himself, helped forge alliances between

      international anti-apartheid supporters and nuclear

      disarmament movements. Today, Rio Tinto is the second-largest

      mining and metallurgical company in the world, producing

      iron, copper, diamonds, gold, and uranium.
  

The Anglo-Swiss multinational 

Glencore (Global Energy Commodities and Resources)

has been called [9] “the biggest company you’ve never heard of.” It is one of the world’s largest companies engaged in the

production and marketing of raw materials, including minerals, oil,

coal, and agricultural products. Glencore is the commodities broker

par excellence, controlling the entire production chain as it

trades, produces, refines, ships, or stores metals, minerals, and

energy products. It also controls about half of the world’s zinc

and copper trade and about a third of the maritime transport of

coal and handles about 3% of the world’s daily oil consumption.


 

Glencore was established in the

1990s from the ashes of the Marc Rich and Co. company, owned by the

billionaire of the same name who made his fortune in the oil trade

in the United States (US). He eventually had to flee to

Switzerland, a country that offered him asylum, protection, and

discretion after he was charged with one of the biggest tax frauds

in the history of the US.
  

Glencore’s business philosophy for

maximizing profits is quite simple: Ensure access to resources by

cultivating privileged relationships on the ground. This has

enabled it to become a giant in the commodities sector by operating

in frontier territories: Its activities take place on the edge of

the world economic map.
  

The states in which the

multinational operates are rich in natural resources, but they are

often run by authoritarian regimes and characterized by great

instability. Take, for example, Glencore’s cobalt mines in the

Democratic Republic of Congo. A key part of the company’s strategy

is to expand its operations in emerging markets.
  

In 2013, Glencore merged with the

multinational Xstrata, becoming the third largest mining company in

the world as well as a commodities trading giant that is now

present in more than 50 countries on five continents and

controlling over a hundred mines. It has an oil division with a

fleet larger than that of the British Navy.
  

Glencore’s turnover in 2019

exceeded USD 215 billion, a figure of the same order of magnitude

as Peru’s GDP in the same year.
  

Glencore’s corporate mission

states: “We support the development of green technologies and

renewable energy sources by providing copper, cobalt, and nickel

for use in the motors and batteries that will power the electric

vehicle revolution.”
  

In this regard, it is worth noting

that Glencore’s coal mining and commodities trading activities

place it, along with BHP Billiton, Anglo American, and Rio Tinto,

among the top 50 companies [10] with the highest emissions in the world.
  

Infamous for the disasters of

Mariana in 2015 and Brumadinho in 2019, 

Vale S.A. (formerly Companhia Vale do Rio

Doce) is a Brazilian multinational company engaged in the metals

and mining sector. It is the largest producer of iron ore and

nickel in the world. It also produces manganese, copper, bauxite,

kaolin, and cobalt. Vale currently operates nine hydroelectric

plants and an extensive network of railways, ships, and ports used

to transport its products.
  

Although the company’s main

operations are in Brazil, Vale has mines and plants in 30 countries and is one

of the five largest mining companies in the world. On November 5,

2015, the collapse of the Mariana Sterli dam at the Samarco mining

site[11], owned by Vale and BHP Billiton, caused

19 deaths and devastating environmental contamination.
  

On January 25, 2019, the disaster

at Brumadinho dam, owned by Vale, at the Córrego do Feijão mine[12] in the Brazilian state of Minas Gerais

caused a surge of more than 10 million cubic meters of mining

waste, killing 169 people and leaving 200 missing.
  

Known for its recent oil spill in a

river in Siberian Russia, MMC Norilsk Nickel, Nornickel for short, is involved in the exploration, mining, and refining of metallic and non-metallic minerals. The company, founded on November 4, 1989, and based in Moscow, is among the world’s leading nickel and palladium

producers. Its operations are concentrated in Siberian Russia,

Western Finland, and Southern  Africa. The CEO of the mining company is Vladimir

Potanin, one of the few oligarchs of the first hour who survived

from the era of Boris Yeltsin into that of Vladimir Putin. His net

worth is estimated at over 20 billion dollars.
  

The aforementioned are just a few

of the mining companies we will encounter when analyzing the

minerals of the energy transition. However, the recurring theme is

that mining is a major cause of socio-environmental conflict

globally; about 3,000 cases of such conflict have been documented[13], and at least 260 of these are related

to the mining or processing of critical metals related to green

technologies. BHP Billiton, Anglo American, Glencore, and Rio Tinto

are involved in 83 of the documented conflicts.
  

Conflicts are often caused by the

fact that mining leads to changes in riverbeds, the contamination

and depletion of water bodies, habitat destruction, deforestation,

the fragmentation of ecosystems, and the loss of biodiversity. The

Organization for Economic Cooperation and Development (OECD)

measures nine environmental impact factors that metal mining is

responsible for. These are acidification, climate change,

cumulative energy demand, eutrophication, aquatic (freshwater)

ecotoxicity, soil ecotoxicity, photochemical oxidation, land use,

and human toxicity.
  

These impacts undermine the social

fabric and environmental context that enable communities and

ecosystems to be resilient to the effects of climate change.
  

By destroying habitats and

biodiversity, contaminating and depleting water bodies, and

depriving communities of land that is their livelihood, severe

mining exacerbates the threats of climate change.
  

The boom in mining and natural

resource exploitation may appear at first glance as an economic

model that offers great benefits without significant local

investment. In reality, most mining companies operate with external

investment, while local governments only require a small share of

the profits, which varies from country to country.
  

Despite national mining codes and

UN guidelines for business and human rights, these companies

frequently and systematically violate their commitments. Just as

frequently, government officials turn a blind eye to the behavior

of these companies on their respective national territories.
  

The risk here is that, to meet the

material needs of the transition, the mining companies’ profits and

corporate image will be allowed to benefit as these territories

become new sacrifice zones.
  

The extractivist model, i.e., a

model that envisages and applies high-intensity extraction and

export-oriented resource extraction, born out of colonialism and

the idea that human beings are entitled to arbitrarily dispose of

the living world, is paradoxically and prodigiously gaining new

legitimacy.
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Conflicts are often caused by

the fact that mining leads to changes in riverbeds, the

contamination and depletion of 

water bodies [14], habitat destruction, deforestation, the

fragmentation of ecosystems, and the loss of biodiversity. The

Organization for Economic Cooperation and Development (OECD)

measures nine environmental impact factors that metal mining is

responsible for. These are acidification, climate change,

cumulative energy demand, eutrophication, aquatic (freshwater)

ecotoxicity, soil ecotoxicity, photochemical oxidation, land use,

and human toxicity.


These impacts undermine the social fabric and environmental

context that enable communities and ecosystems to be resilient to

the effects of climate change.


By destroying habitats and biodiversity, contaminating and

depleting water bodies, and depriving communities of land that is

their livelihood, severe mining exacerbates the threats of climate

change.


The boom in mining and natural resource exploitation may appear

at first glance as an economic model that offers great benefits

without significant local investment. In reality, most mining

companies operate with external investment, while local governments

only require a small share of the profits, which varies from

country to country.


Despite national mining codes and UN guidelines for business and

human rights, these companies frequently and systematically violate

their commitments. Just as frequently, government officials turn a

blind eye to the behavior of these companies on their respective

national territories.


The risk here is that, to meet the material needs of the

transition, the mining companies’ profits and corporate image will

be allowed to benefit as these territories become new sacrifice

zones.




The extractivist model, i.e., a model that envisages and applies

high-intensity extraction and export-oriented resource extraction,

born out of colonialism and the idea that human beings are entitled

to arbitrarily dispose of the living world, is paradoxically and

prodigiously gaining new legitimacy.
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