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Decarbonization of Mining in Peru: A background note 

for the Peru CCDR 
            

Javier Aguilar 

1. The link between mining and climate change 

The mining sector in Peru is a significant source of economic growth and represents a great potential 

for the country’s development, especially in the lagging regions where mining occurs. At the same 

time, it generates significant risks and challenges on the environmental, social and governance front 

(as highlighted by several sector reports1). The link between mining and climate change is becoming 

more and more relevant as markets increasingly scrutinize the global mining value chain with an eye 

for decarbonization, a trend that responds to heightened civil society and consumer awareness of the 

importance of low-carbon products for reducing GHG emissions. The challenges this poses to the 

mining industry is leading mining companies to implement initiatives to advance decarbonization 

along the value chain. This CCDR section outlines the relationship between mining sector 

development challenges and climate change in Peru considering the international context. 

2. Importance of mining for the Peruvian economy 

Over the last three decades, Peru has overcome the resource curse narrative. Mining has been the 

cornerstone for economic growth and macroeconomic stability. The exploitation of mineral resources, 

together with a strong macro-fiscal policy environment, have helped Peru achieve high economic 

growth and poverty reduction over the last two decades (prior to COVID-19). Peru is the second largest 

producer of copper, producing 2.3 mtpa in 2021 (still at 96% of copper production in 2019). In 

addition to copper, Peru is one of the world’s leading producers of silver, gold, zinc and lead. Mining 

exports reached a record of US $38 billion in 2021, accounting for 64% of total exports. In 2021, 

investment in Peru’s mining industry totaled US $5.29 billion, a decrease of over 14% from the US 

$6.15 billion spent in 2019, according to MINEM figures. Marcobre’s Mina Justa moved into 

production in 2021, and combined with Anglo American’s Quellaveco, due to start in 2022. 

Consequently, Peru is set to reach 3 million tons of copper annually by 2023. In addition, Nexa’s 

Magistral is expected to start production in 2024. 

3. GHG emissions from the mining sector 

Mining represents 4% of global emissions, but the emissions from mining supply chains can be more 

than 20 times higher. For example, supply chain emissions made up 96% and 97% of Vale and BHP’s 

2019 carbon footprint, respectively2. Focusing on low-carbon mining operations is an imperative first 

step to reducing the sector’s environmental impact, but it is not enough from a full lifecycle 

perspective.  

Mining, smelting and refining operations consume energy and emit greenhouse gas emissions. 

According to the International Council on Mining and Metals, the industry’s greenhouse gas emissions 

come from two major categories.3 The first (referred to as Scope 1) is direct emissions from sources 

that are owned or controlled by a company, such as fossil fuel use in mining and processing 

 
1 https://documents1.worldbank.org/curated/en/448141632473923087/pdf/Peru-Mining-Sector-Diagnostic.pdf 

https://www.gob.pe/institucion/pcm/informes-publicaciones/481866-informe-final-de-la-comision-para-el-desarrollo-minero-sostenible 

2 https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf 

https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions 

https://publications.iadb.org/publications/english/document/Latin-America-and-the-Caribbean-2050-Becoming-a-Global-Low-Carbon-Metals-and-

Solutions-Hub.pdf 

3 https://www.icmm.com/website/publications/pdfs/mining-principles/net-zero-by-2050_en-gb.pdf 

https://documents1.worldbank.org/curated/en/448141632473923087/pdf/Peru-Mining-Sector-Diagnostic.pdf
https://www.gob.pe/institucion/pcm/informes-publicaciones/481866-informe-final-de-la-comision-para-el-desarrollo-minero-sostenible
https://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions
https://publications.iadb.org/publications/english/document/Latin-America-and-the-Caribbean-2050-Becoming-a-Global-Low-Carbon-Metals-and-Solutions-Hub.pdf
https://publications.iadb.org/publications/english/document/Latin-America-and-the-Caribbean-2050-Becoming-a-Global-Low-Carbon-Metals-and-Solutions-Hub.pdf
https://www.icmm.com/website/publications/pdfs/mining-principles/net-zero-by-2050_en-gb.pdf
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operations, transportation of ore and electricity generation on site, and fugitive emissions. The second 

(referred to as Scope 2) is indirect emissions from the generation of purchased or acquired electricity, 

and the heating, cooling, and steam consumed by an organization, primarily in refining and smelting 

operations. Indirect GHG emissions also occur outside of the site, including both upstream and 

downstream emissions (referred to as Scope 3). Within mining, scope 1 and 2 emissions account for 

4%-7% of global greenhouse gas emissions. This rises to 28% of global emissions, however, when 

accounting for scope 3, according to some recent estimates.4  

Peru contributes little to global greenhouse gas emissions with a total national of 44.4 mtCO2 eq. In 

addition, different from the main sources of emissions such as land use change and forestry (48%), 

energy (29%), and agriculture (11%), the mining industry represents 877 GgCO2, a minor portion of 

Peruvian total GHG emissions (2.4%). According to the Peruvian Chamber of Mines, emissions from 

mining are primarily driven by hauling tracks (scope 1), energy needs (scope 2), and concentrate 

transport (scope 3), but most GHG emissions in mining take place at scope 3. The mining industry in 

Peru considers that ore hauling trucks can consume up to 3,000 liters of diesel a day (see Annex 1). 

Peru is currently revising its NDC and working on long-term planning, having committed to updating its 

current National Strategy for Climate Change this year (2022). The upcoming strategy will look 

forward to 2050. Key areas of focus will be deforestation, circular economy, and solid waste. But to 

stay competitive in a decarbonizing world, the mining industry in Peru will need to face the 

decarbonization challenge, gradually adopting initiatives and technologies conducive to a greener 

mining value chain in the country. 

4. Increasing global demand for metals 

In addition to the already growing global demand for base metals due to increased demand for 

construction and infrastructure as a result of urbanization and changing consumer patterns, the 

energy transition will boost a stronger demand for minerals such as copper, nickel, cobalt, and 

lithium. The total value of metal production will rise more than fourfold from 2021 to 2040, rivaling 

the total value of crude oil production.5 Although methodologies and scenarios differ, all projections 

confirm an increase of metal demand in view of the energy transition. For example, an electric car 

requires five times more of these metals than a conventional car. However, a more metal-intensive 

global economy raises concerns that supply might not catch up with soaring demand. This could drive 

metal input prices higher and thus potentially delay the energy transition. Some efforts to quantify the 

impact of the energy transition on metal prices suggest that prices of cobalt, lithium, and nickel will 

rise several hundred percent from annual average levels in 2020 in the net-zero emissions scenario. 6 

Copper prices will be up by about 60 percent, as copper consumption increases will be more 

moderate. However, prices will stay at these high levels for more than a decade, according to the IMF 

estimates.  

5. Copper: the most widely used mineral in clean energy technologies 

Given its thermal and electrical conductivity, copper is widely used in a broad range of electronic and 

industrial applications, making it challenging to replace. Chile and Peru are the world’s largest 

producers of mined copper, responsible for 40% of global output, but China accounts for 50% of 

global demand for refined copper. New projects under development could bring a sizeable boost to 

near-term supply, but more is needed to if demand is to increase. Beyond the near term, few projects 

are planned to start operations in the late 2020s, while output from existing mines is expected to 

shrink. There are currently around 250 copper mines in operation in nearly 40 countries, with global 

 
4 https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-decarbonization-what-every-mining-ceo-needs-to-know 

5 (World Bank, 2020; IEA, 2021b). The Growing Role of Minerals and Metals for a Low Carbon Future: 

The Role of Critical Minerals in Clean Energy Transitions. 

6 (IMF, IMF Working Paper Research Department Energy Transition Metals* . 

https://www.mckinsey.com/business-functions/sustainability/our-insights/climate-risk-and-decarbonization-what-every-mining-ceo-needs-to-know
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production at 20 million tons in 2020, 30% higher than it was just 10 years ago.7 Meeting rising 

demand in the longer term would require continued new project development. Moreover, declining 

ore quality in Chile is exerting upward pressure on copper production costs, emissions, and waste 

volumes. The IEA report states that “expected supply from existing mines and projects under 

construction is estimated to meet only half of projected lithium and cobalt requirements and 80% of 

copper needs by 2030.” 

6. The copper demand opportunity for Peru’s development 

Macro fundamentals such as the growing electric vehicle (EV) movement and planned infrastructure 

spending present a tremendous opportunity for Peru as the world’s second largest producer. Precious 

metal producers are on the hunt for copper deposits, and producers of other base metals are looking 

to develop copper projects. Peru would undoubtedly benefit from rising prices at its current 

production volume, but it could achieve greater development impact if it manages to implement its 

project pipeline and expand its copper production significantly. The country could obviously produce 

much more copper than it currently does. Multiple large-scale projects remain undeveloped, stuck in 

a challenging mix of complicated permissions and community conflicts. Even projects with permits in 

hand are not guaranteed a green light due to a lack of trust among stakeholders. Currently, the sector 

consists of a mining portfolio of 46 projects totaling a value of more than US $56 billion and it has the 

geological endowment needed to increase this further. Political stability and an overhaul of the 

cumbersome permitting process are urgently needed to ensure this potential is realized. New climate 

change and global market risks may arise for the mining value chain segments located in Peru, and 

both government and industry need to collaborate on a concrete agenda to address the challenge of 

decarbonizing the mining value chain. 

7. International good practice on decarbonization 

Companies can reduce their GHG emissions by i) reducing fuel and energy consumption by adopting 

best practices in energy efficiency; ii) increasing use of renewable energy sources; and iii) offsetting 

remaining emissions. Most diversified global mining corporations have focused on the reduction of 

their scope 1 and 2 emissions through various methods8. Companies including Glencore, Newmont, 

BHP, Vale, and Rio Tinto (all of them with operations in Peru) have all committed to carbon neutrality 

by 2050. However, some companies like Southern Copper and Freeport-McMoran are lagging and 

lack any net-zero target. Performance tracking and public reporting on performance on Scope 1 and 2 

GHG emissions is becoming a standard practice. Nearly all the assessed companies by RMI9 publicly 

disclose at least some data on their emissions. However, fewer companies review the effectiveness of 

measures taken to manage emissions, and fewer still take actions to respond to such reviews. With 

mounting pressure from investors, governments and other stakeholders, the industry is increasingly 

aware of its environmental footprint. Announced emission reduction targets have proliferated in 

recent years among major mining companies (see Annex 2). The metals and mining sector’s response 

has predominantly focused on its operations. Two-thirds of the top 20 mining companies have 

established Scope 1 and 2 emissions reduction targets for 2030. Focusing on low-carbon mining 

operations is a necessary first step; but it is not enough from a full lifecycle perspective. Mining 

companies in the LAC region have started to embrace traceability to track scope 3 emissions. Whilst 

copper mining started with some early adopters of the Copper Mark10 in Chile, iron mining companies 

in Brazil are staring to introduce contractual clauses related to GHG gas management for suppliers.11 

 
7 Estimated by the US Geological Survey, 2021. 

8 https://www.icmm.com/website/publications/pdfs/mining-principles/net-zero-by-2050_en-gb.pdf 

9 https://2022.responsibleminingindex.org/en 

10 https://coppermark.org/assurance-process/core-documents/ 

11 http://www.vale.com/esg/en/Pages/ClimateChange.aspx 

https://www.icmm.com/website/publications/pdfs/mining-principles/net-zero-by-2050_en-gb.pdf
https://2022.responsibleminingindex.org/en
https://coppermark.org/assurance-process/core-documents/
http://www.vale.com/esg/en/Pages/ClimateChange.aspx
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8. Government climate change policies 

The Peruvian State has taken important steps in the design of a climate change management policy 

with the approval of the National Climate Change Strategy, the Law for Climate Change and its 

regulations, and the Nationally Determined Contributions. Peru aims at net-zero emissions by 2050. 

The government also has set an overall reduction of 30% of GHG by 2030, and possibly 40% 

conditioned to international financing. However, neither its adaptation nor its mitigation measures 

include the mining sector. The MINEM has defined 18 mitigation measures, all of them related to the 

energy and hydrocarbons sector12. The mining sector also does not have a national mining policy that 

provides direction to the development of the sector, and that includes guidelines on the 

decarbonization of mining. The MINEM approved in 2019 the proposal of a "Vision of Mining 2030" 

which has a pillar of environmental sustainability. The vision raises the need for mining to operate 

with high environmental standards, making a sound integrated management of water and energy 

resources to "mitigate the causes and effects of climate change." It is also proposed to promote the 

circular economy. Nevertheless, these statements have not been translated into public policies nor 

has the government created instruments for their implementation in practice. Actions for the 

decarbonization of the mining value chain are exclusively driven by the private sector. 

9. Private sector-driven initiatives 

Mining companies organized under the National Society of Mining, Petroleum and Energy (SNMPE) 

have created a space for active participation for climate action. After its initial participation at COP 25, 

SNMPE created a working group on climate change which was followed by the formation of a private 

and financial sector standing group for promoting implementation of the NDC defined by MINAM. This 

standing group has engaged with other government-promoted bodies such as the Multisectoral 

Working Group of the Peruvian Platform for a Circular Economy (MINAM) and the Working Group on 

Circular Economy and the Plastics Industry of the Pacific Alliance Business Council. SNMPE also acts 

as an alternate representative before the National Commission on Climate Change. In December 

2020, SNMPE approved inclusion in its Code of Conduct of a new principle recognizing “climate 

change and its effects as a global and multisectoral challenge, because in harmony with our 

government-ratified international commitments we contribute to public policy initiatives in this area 

and promote coordinated adaptation and mitigation measures in our activities and among the 

populations in our environment." 

Implementation of the "climate change principle" is aimed at supporting partner companies to 

accelerate their decarbonization until 2050. To this end, SNMPE conducted a climate change survey 

that allowed it to develop a baseline. The survey identified 336 measures carried out by the 

associated companies: 148 adaptation measures and 188 mitigation measures. Most adaptation 

measures involve actions to support agriculture, water, and health in their areas of influence, while 

mitigation measures mainly concern waste, energy and LULUCF. All these measures have been 

included in SNMPE's follow-up to the Sustainable Development Goals and correspond to SDG #13 on 

Climate Action.13 Based on the information contained in the baseline, an action plan was prepared in 

2021 that includes activities in i) internal management and technology development; (ii) project 

development; (iii) capacity building; (iv) communication; and v) public-private partnering. 

 
12 https://www.minam.gob.pe/cambioclimatico/wp-content/uploads/sites/127/2019/01/3.-MINEM.pdf 

13 For example: https://cirdi.ca/wp-content/uploads/2017/12/201471-Estudio-Caso-Cerro-Verde-20171117.pdf 

https://www.antamina.com/bosque-de-huarmey/ 

 

https://www.minam.gob.pe/cambioclimatico/wp-content/uploads/sites/127/2019/01/3.-MINEM.pdf
https://cirdi.ca/wp-content/uploads/2017/12/201471-Estudio-Caso-Cerro-Verde-20171117.pdf
https://www.antamina.com/bosque-de-huarmey/
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10. The power of the mine 

Because of the nature of mining activities, the industry consumes a significant amount of energy in 

various forms. In recent years, there has been a shift towards more sustainable forms of energy 

consumption, with Quellaveco leading the way for the rest of industry to follow. An interesting case is 

Anglo American’s agreement with ENGIE Energía Peru to provide renewable energy to the Quellaveco 

mine via the 260 megawatt (MW) Punta Lomitas wind farm. This would make it the first mine in Peru 

to power its entire operation with renewable energy. Even on a global level there are very few mines of 

this scale that source 100% of their energy from renewable sources. In 2021, ENGIE Energía Perú, 

the Peruvian arm of French multinational electric utility company ENGIE, announced it will build a 

wind farm to supply power – approximately 187 megawatts – to Anglo American’s Quellaveco mine. 

The current PPAs (power purchase agreements) will be converted into green PPAs for eight years 

starting in 2029. ENGIE will also include a 60 km transmission line to connect the wind farm to the 

national grid. It expects to start plant construction in early 2022 for which Siemens Gamesa will be 

providing the wind turbines. The project, which is being built without any government subsidies, would 

reduce CO2 emissions by 230,000 mt/y. Peru has abundant solar energy resources, particularly in 

the south of the country, and solar power costs have fallen dramatically in the last decade. Following 

this path, the Buenaventura Mining Company is currently evaluating the possibility of using solar 

power for its San Gabriel project.  

11. The path to decarbonization 

Mining companies operating in Peru have many other robust initiatives driving their efforts to 

decarbonize their operations:  

• Cerro Verde has been working to take advantage of solar energy in southern Peru, an 

advisable path towards any green hydrogen project due mainly to the issue of transport.  

 

• Minsur has a collective commitment to achieve net-zero emissions of scopes 1 and 2 

greenhouse gases by 2050 or earlier, aligning its goals with those of the Paris agreement, 

and setting scope 3 emission reduction targets by the end of 2023.  

 

• Minera Ares, owned by the Hochschild Mining group, is CELEPSA-certified in renewable 

energy since all the energy it uses in its operations comes from renewable energy sources.  

 

• Anglo American, which operates the Quellaveco project in Peru, has been developing the first 

green hydrogen truck, to be piloted in South Africa. The truck is a Komatsu 930E with a load 

capacity of 320 tons. Anglo American aims for eight of its global operations to be carbon 

neutral by 2030 and all of its operations to be carbon neutral by 2040.  

 

• Pan American Silver promotes the use of renewable energy in all its mining units. The four 

units that currently operate in Peru use a renewable energy source: hydroelectric energy. The 

company has also advanced in the measurement of its carbon footprint; its four Peruvian 

units obtained the third star of the Level 3 Carbon Footprint Program after measuring, 

verifying and reducing their carbon footprint. 

12. Measuring the carbon and water footprint 

Peru Carbon Footprint, a mitigation project of MINAM’s General Directorate of Climate Change and 

Desertification, has a monitoring system for mitigation measures. Its application tool, Infocarbono, 

has actions for the collection, evaluation and systematization of GHG-related information. This is an 

important resource since it allows for monitoring of compliance with international commitments. In 

addition, however, it identifies the most important sources of GHG emissions at the national and 

sectoral level. Though implementation of the Peru Carbon Footprint tool is voluntary, it promotes 
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measurement and management of the GHG emissions of each organization or company, whether 

public or private and is recognized by the government at four levels (measurement, verification, 

reduction and offsetting). According to the MINAM portal, more than 320 companies have registered 

to measure their carbon footprint, and from 2014 to 2021, more than 135 have received recognition 

for their good practices, the private sector participating most actively. Several mining companies have 

measured their carbon footprint and many have reported in MINAM's Peru Carbon Footprint Program. 

The companies that have done the measurements are Minera Raura, Huaron, Minsur, Aurífera 

Retamas, and Antapaccay. The companies that have completed the verification are Hudbay Peru, 

Minera Ares, and Antamina. The companies that have achieved reduction are Shahuindo S.A.C., 

Argentum, La Arena, and Pan American Silver. Additionally, the mining sector has six other companies 

that have carried out carbon footprint measurement independently. 

The Blue Certificate is a recognition granted by the National Water Authority (ANA) to water-

responsible users who participate in the Water Footprint Program and manage to successfully 

execute the commitments assumed for measuring and reducing their water footprint. The ANA 

disseminates all the actions undertaken within the framework of the Water Footprint Program. In any 

region, and in particular those with water scarcity, water footprint measurement and analysis is 

extremely useful for efficiently reporting on water use and fostering dialogue between different 

government sectors and the population on proposals to improve water use. The program estimates an 

indicator of the total volume of water used to produce goods and services. It considers direct and 

indirect water use throughout the production process, including different stages along the supply 

chain. The water footprint tool makes it possible to correlate potential impacts on the water resource 

from the consumption habits of users in a particular geographical context. A follow-up process, 

initiated by the National Water Authority, lasts twelve months, after which the Blue Certificate is 

granted if all commitments have been fulfilled. Currently there are twelve mining companies 

participating in the program; the ones that have been certified are Coimolache-Buenaventura, 

Condestable, and Cerro Verde. Among the other registered mining companies are Pan American 

Silver, Hochshiled, Goldfields, and Southern Copper.14 

13. An assurance framework for copper production 

The Copper Mark was initiated by the International Copper Association (ICA) and is built on a 

commitment from the copper industry to ensure responsible production practices. As an independent 

entity the Copper Mark has been committed since December 2019 to including the perspectives of its 

impacted stakeholders in the governance structure. It is governed by a board of directors and a multi-

stakeholder advisory council. The Copper Mark is becoming a credible assurance framework to 

promote responsible production practices and demonstrate the copper industry’s commitment to the 

green transition. 15  It is the first and only framework developed specifically for the copper industry 

and allows each site to demonstrate to customers, investors, end manufacturers and other 

stakeholders its responsible production performance. The Copper Mark, the International Lead 

Association (ILA), the International Zinc Association (IZA), the Nickel Institute, and the Responsible 

Minerals Initiative (RMI) have recently announced that their Joint Due Diligence Standard for Copper, 

Lead, Nickel and Zinc (Joint Standard) has been recognized as a conditionally approved standard for 

Track A of Responsible Sourcing Requirements by the London Metal Exchange (LME).16 The Joint 

Standard – officially launched by the five organizations on January 1, 2021 – has now been 

confirmed through an independent standard alignment assessment to be fully OECD-aligned. Using 

the Joint Standard enables producers of LME Brands to demonstrate compliance with the LME’s 

Responsible Sourcing requirements. In Peru, Cerro Verde (Freeport-McMoRan Inc.) earned this 

 
14 https://certificadoazul.ana.gob.pe/ 

15 https://coppermark.org/ 

16 https://www.lme.com/Company/Responsibility/Responsible-sourcing/Approved-partners 

https://www.lme.com/Company/Responsibility/Responsible-sourcing/Approved-partners
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distinction in December 2020. Compañía Minera Condestable S.A. (Southern Peaks Mining -SPM) 

began the certification process in June 2021. Several other copper producers are expected to join 

these two pioneer companies. 

14. CBAM and Peruvian copper exports 

The EU’s planned new carbon border tax, the Carbon Border Adjustment Mechanism (CBAM), will 

require importers of certain goods to the EU to purchase digital certificates for each ton of carbon 

emissions embedded in their goods. CBAM will cover imports of aluminum, iron, steel, electricity, 

cement, and some fertilizers, although there is scope for extending this further. Copper has been 

under consideration, but the Copper Association considers its inclusion a high risk for European 

copper producers. If approved by the European parliament and member states, the CBAM will be 

gradually introduced during a transition period from January 2023 to until it is fully operational, and 

payments will begin in January 2026. As we have seen, mining is an energy-intensive industry, and 

the copper sector is working to further reduce its own carbon footprint through different means.  

Figure 1. Destination of copper exports (January–November 2021) 

 

 
Source: MINEM 

 

 

Value chains in the copper sector are complex, involving many production steps, and material flows 

are highly interlinked. The range of products and intermediates is more diverse than in the sectors 

currently included in the CBAM proposal. In any case, the potential impact of CBAM on mineral 

exports and especially on copper would be minimal. Even if copper were included in CBAM, copper 

exports would still go mainly to China, which ranks first among copper export destinations with a 

70.4% share. Overall, copper exports from Peru to Asia account for 87%, with just 3% of copper 

exports shipped to Germany in Europe. 

15. Green innovation by suppliers 

The regulatory framework under which mining firms operate can generate a demand for sustainable 

solutions from local suppliers that comply with environmental regulations. Thus, environmental 

regulation is likely to increase and promote green innovation in the future through enforcement 

mechanisms and incentive-based policies. Some successful local suppliers in Peru have been able to 

introduce green innovations to the mining sector to address different environmental challenges, such 

as air pollution, energy consumption, and waste management.17 Below is a brief review of some of 

the local suppliers. 

 
17  https://www.sciencedirect.com/science/article/pii/S2214790X19301170 

https://www.sciencedirect.com/science/article/pii/S2214790X19301170
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• EXSA is a Peruvian firm that started operations in 1956. It offers rock fragmentation and 

integrated blasting services that use explosives and electrode welding. The firm developed 

Quantex, which eliminates the brown smoke that occurs after blasting and reduces 

greenhouse gas emissions by 18%. This technology also generates savings of up to 20% on 

the total cost of rock fragmentation for mining and open pit construction. 

 

• Green Metallurgy Technologies is a startup that was launched in 2013 to develop a 

technology to decontaminate the mining tailings of gold, copper, silver, and other minerals. 

Using this technology, the firm offers a service to process the compounds from mining tailings 

into bricks, tiles, and retaining walls. In the specific case of bricks, Green Metallurgy 

Technologies has managed to produce a low-cost and highly resistant brick in comparison to 

the average brick in the market. 

 

• QAIRA is a Peruvian startup founded in 2015. It has developed drones that are equipped with 

sensors to monitor contamination such as toxic gases and dust. The drones process the 

collected information with their algorithms to create maps of contamination distribution. The 

drones are designed to operate in harsh geographical and climatological environments such 

as mine sites. Currently, the startup works with air measurement projects for Antamina and 

conducts pilot tests for surveying and air measurement services with the Yanacocha and Gold 

Fields mining companies. 

 

• Green Mining Nueva Minería, a startup launched in 2015, was financed by Innovate Peru’s 

StartupPeru program in 2016. It has developed a green mining process to recover metals 

sustainably by recycling the inputs needed for the procedure from the slag, hence generating 

and extracting value-added products for export while incurring minimal investment and 

environmental costs. 

 

• Dinamo Technologies is a startup launched in 2014 that is dedicated to the development of 

projects and electrical maintenance for civil, maritime, and construction operations. By 2016, 

it had developed a mobile solar energy tower that could adjust its panels to any latitude in the 

world, making it adjustable to any geographical situation in the mining industry. It has 

improved this green innovation, the use of which has escalated with the financial aid of the 

Peruvian public funding organization CONCYTEC. 

 

16. The way forward for decarbonizing mining in Peru 

As a report from the World Bank pointed out, some specific segments within the mining value chain 

represent high climate-related pressure points for the industry: energy-intensive extraction processes, 

mine-site material hauling and mobility, emissions impact of downstream processing, and water 

conservation and preservation.18 When considered as a portfolio that includes diesel, heavy fuel oil, 

grid electricity, gas, liquefied natural gas, and other sources, energy can represent up to 30% of a 

mining company’s total operating costs (Deloitte 2017). Water is an increasingly critical issue for 

many mining operations. As ore grades decline, more water is required to extract the same amount of 

ore. According to the UN, water scarcity affects 40% of the global population and 58% of the mining 

cases lodged with the World Bank Compliance Officer relate to water issues (World Bank and UN 

2018; Reuters 2018). An investment in a mine can often take decades to recoup while earning a 

return that is commensurate with the risk associated with the endeavor. In fact, the useful productive 

life of a mining operation can easily exceed 30 years on an asset with a fixed geographical position 

incapable of being moved should the business environment turn unfavorable. This long-term, fixed 

investment compels mining companies to develop lasting stakeholder engagement strategies to 

ensure the long-term viability of the mine which might otherwise be expropriated, be prematurely shut 

down due to compliance concerns, or otherwise experience interruption to productive use due to 

 
18 https://openknowledge.worldbank.org/handle/10986/31588 

https://openknowledge.worldbank.org/handle/10986/31588
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stakeholder dissatisfaction. These three factors (energy dependency, water dependency and a social 

license to operate) provide potential avenues for the mining industry to contribute to a national 

decarbonization and green growth strategy. 

A proper understanding of the links between mining and climate change would help policy makers in 

mineral-rich countries like Peru to leverage their most relevant industrial sector to deliver economic 

and social value, and possibly to fast-track decarbonization and green growth through technology 

spillovers and the creation of skills that would be more in demand in the future economy. 

 

 

 

 

 

 


