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Governance 

Strategy

Risk
Management

Metrics
And Targets

Core Elements Of The TCFD Recommendations

Scope Of This Report

Largo Inc.

LVMSA

This is Largo Inc.’s (“Largo” or the “Company”) inaugural Taskforce 
on Climate-related Financial Disclosures (“TCFD”) report. We believe 
being transparent about our approach to climate change is part of 
our vision to enable the planet’s transition to a low-carbon future using 
vanadium products, including vanadium-based long-duration energy 
storage batteries.

All our operational units are discussed in the Governance, Strategy 
and Risk Management sections. We are in the process of collecting 
metrics for all units, and at this time we only present metrics for our 
Largo Vanádio de Maracás S.A. (“LVMSA”) operation in Brazil. This 
unit represents over 90% of the Company’s employees and is our only 
mining and processing operation. 

About This Report

As we progress on this journey, 
we endeavour to follow the TCFD 
recommendations and principles of 
effective disclosures.
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Since the commencement of operations in 2014, Largo is proud to produce vanadium 
products that help assist in the world’s transition to a low-carbon future. 

Vanadium is a key transition metal used in greener steel and energy storage applications. 
Approximately 90% of vanadium currently produced is used as alloys to strengthen steel, 
including most predominantly in reinforcing bars for infrastructure projects. The use of 
vanadium-bearing high-strength steel allows for the use of less steel, which can reduce the 
carbon footprint of the entire structure project.

In the renewable-energy industry, wind-turbine towers are lighter and more weldable when a 
vanadium micro-alloyed steel plate is used. In addition to strength, vanadium imparts steel 
with toughness, wear resistance, and inhibits corrosion and oxidation.

Largo has a long and successful history as one of the world’s preferred vanadium suppliers. 
The Company’s high-purity products are extracted and processed at its Maracás Menchen 
Mine in Brazil, the only vanadium mine in South America.
 
As the world continues to experience the effects of climate change, from extreme heat waves 
to wildfires to devastating floods, the aim of the 2015 Paris Accord becomes ever more 
urgent.  All the countries where Largo currently operates or has offices in are signatories to 
the accord. This includes Brazil, Canada, Ireland, Switzerland and the USA. Largo is doing 
its part, both as a major supplier of vanadium, and in its efforts to lower the Company’s 
greenhouse gas emissions (“GHG”). 

To reduce GHG emissions and to limit the global temperature increase in this century to 1.5°C, 
there is a need to reduce the use of fossil fuels and increase the use of renewable sources 
of energy. Long-duration energy storage (“LDES”) will synchronize renewable electricity 
generation with its use to enable a better regulation of supply and demand. Vanadium redox 
flow batteries (“VRFB”) are expected to play a significant role in this emerging market, with 
vanadium being a preferred electrolyte due to its stability.2

By issuing this report aligned with TCFD  recommendations, Largo is committed to 
transparency as it begins the journey on a more formalized climate plan.

Vanadium produced by Largo 
A Part of the Climate Change Solution 

 1 (Santos, et al. 2021)
 2 (Baker McKenzie 2022)

It is estimated that between 141.7 and 
225.2 million tonnes of carbon dioxide 
(“CO2”) were prevented worldwide in 
2019 due to vanadium microalloyed 
reinforcement bars in construction. 1

Largo produces about 7% of the 
global vanadium supply and is one 
of only two large-scale producers of 
high purity vanadium that supply the 
aerospace industry.

Largo 2021 Climate Report   |   4

StrategyIntroduction Risk Management Metrics and TargetsGovernance



StrategyIntroduction Risk Management Metrics and TargetsGovernance

Largo 2021 Climate Report   |   5

Governance



Largo 2021 Climate Report | 6

Governance

Largo’s Board of Directors (the “Board”) believe that sound corporate governance 
practices are essential to the stewardship of the Company, ensuring that it adheres to 
high ethical and legal standards. 

Governance practices have been developed to assist the Board in fulfilling its supervisory 
role, both directly and through its committees and their associated charters: Audit, 
Compensation, Governance, Energy, Sales and Operations. 

The Operations Committee has oversight of 
the health, safety, environment and social 
responsibility areas. The Board is in the process 
of reviewing the responsibilities of its individual 
committees to clarify its oversight of climate 
change and environmental, social and governance 
(“ESG”) issues.

The Board is involved in reviewing and approving major business opportunities related 
to climate change, including any expected expansions and/or potential mergers and 
acquisitions.

The Board promotes and encourages fair and transparent disclosure to investors and 
other stakeholders through appropriate and practical systems of corporate governance 
and internal controls. It receives information from management and maintains an open 
communications channel with members of Largo’s senior management team. The 
Board also holds frequent, scheduled meetings that keep directors informed of Largo’s 
operations. 

As part of the implementation of Largo’s Enterprise Risk Management (“ERM”) Policy 
and Program, top enterprise risks will be reported, at least annually, to the Board 
committee responsible for ERM oversight. The reporting will include updates on the 
progress towards the management of existing top risks and reports on emerging risks, 
including any climate risks.

Management is responsible for implementing the ERM Program and ensuring that 
identified Risk Owners are held accountable for the development and implementation of 
their respective Risk Management Action Plans (“RMAPs”), including any climate-change 
risks. In addition, each operation is responsible for the management and control of its 
own risk registers such as for health and safety, or project related.

StrategyIntroduction Risk Management Metrics and TargetsGovernance
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Recommended Disclosures

a) Describe the board’s oversight of  climate-related risks and opportunities.

b) Describe management’s role in assessing and managing climate-related
     risks and opportunities. 
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Strategy
In an unpredictable and complex world, climate change adds another layer of 
uncertainty. Such risks and opportunities inform Largo’s business strategy, and as 
conditions and assumptions can rapidly change, they are constantly monitored. 

Timeframes

Timeframes for evaluating business risks are typically very short compared to
climate change horizons. 

Largo has defined the following timeframes according to the life of its main assets, the 
sectors and the geographies in which its operates, which in turn, influence the Company’s 
climate-related risk profiles.

The Company’s main, immovable, asset is the Maracás Menchen Mine located in 
the northeastern part of Brazil, in a semi-arid climate. It is the asset with the highest 
exposure to physical risks, both acute and chronic.

The Company’s Largo Clean Energy (“LCE”) business operates from a light industrial 
leased facility in Wilmington, MA, USA. A lower level of physical risks are associated with 
this facility.

Recommended Disclosures

a) Describe the climate-related risks and opportunities the company has identified over 
the short, medium, and long term.

b) Describe the impact of climate-related risks and opportunities on the company’s 
businesses, strategy, and financial planning.

c) Describe the resilience of the company’s strategy, taking into consideration different 
climate-related scenarios, including a 2°C or lower scenario. 
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Short 1 to 5
The Company is observing acute physical risks related to its operations 
in Brazil. In addition, the Company has started pursuing opportunities 
related to climate change that are evolving in this period.

Medium 5 to 20
The current Maracás Menchen Mine life of mine is 20 years and the 
Company may begin to experience chronic physical risks in this period.

Long Over 20

After the mine closure, Largo will no longer be exposed to climate 
change risks related to operating the mine. There may be risks associ-
ated with the mine site rehabilitation and maintenance. As a result, 
Largo’s main GHG emissions will be significantly reduced as these 
sources will be decommissioned.

RationaleYearsTerm

Largo’s Climate-Change Timeframes
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Risks

The Company has identified and reported a number of potential risks in its 2021 Annual 
Information Form (“AIF”), including greater regulations on emission levels and energy efficiency, 
increased risk of climate-related litigation, and how they might affect our reputation. Other 
potential Transition Policy & Legal risks impacting the Company include carbon pricing 
obligations and changes in insurance such as increased premiums, reduced limits or restrictive 
coverages. 

Potential Technology Transition risks include a prohibitive cost to implement lower emissions 
technology – or being penalized for not being able to reduce GHG emissions due to heat 
requirements of the rotary kiln (the Company’s largest source of  emissions). A potential 
Market Transition risk is the availability of raw materials availability and their cost, as well as an 
increase in energy costs.

The Company has added these potential risks to its ERM inventory, where they will be 
evaluated on a priority basis.  More details on the ERM are provided in the Risk Management 
section. 

At this time, two physical risks emerged as top climate-change risks for the Company, 
summarized in the table and described in detail below. 

Levels Impact (CAD/US $ thousands)

Catastrophic above 10,000

Major 4,000 - 10,000

Moderate 400 - 4000

Minor 40 - 400

Insignificant 4 - 40

Financial impact Levels Used
In The ERM Prioritization Process 

Top Climate-Related Risks

Business 
Activity 

Location

Time
Horizon

Risk Type Classification Risk Description
Potential 
Financial 
Impact

NE Brazil

 
Short To 
Medium

Physical Acute
Changes in precipitation 
levels leading to flooding and 
associated damage

Reduced 
production 

capacity 

NE Brazil Medium Physical Chronic 
Increased heat and drought 
duration leading to water 
shortage

Reduced 
production 

capacity
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Changes in Precipitation Patterns and Volume, with Increased Severity 
and Frequency of Storms and Excessive Rainfall. 

Increased precipitation poses direct and indirect risks to Largo’s mining operations. 
Directly as higher than usual volumes in shorter time could lead to water 
accumulating in the Company’s tailings facilities at a higher rate than typical. In 
addition, changes in the elevation of the water table and/or volume of water in the 
drainage system can lead to water flooding in the open pit at a higher rate than it 
can be pumped out. 
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Severe rain storms also typically create power shortages and cause damage to roads. 
The main road from Maracás to the Maracás Menchen Mine is used daily for the 
transportation of employees, on-site service providers, suppliers and finished products. 
Any damage to the road would create a temporary logistical and financial impact. This 
type of risk could potentially affect the Company’s supply chain in different parts of the 
country and internationally as well. 

The Maracás Menchen Mine has recently experienced a change in precipitation volume, 
and there is a likelihood that it could happen again. This type of event has the potential 
to lead to reduced capacity or production interruptions, which is outlined as one of the 
top ten risks currently prioritized in Largo’s ERM. Mitigations are discussed in the Risk 
Management section.

At this point, any adverse impact on vanadium production from the Company’s 
operations in Brazil could have a significant financial impact on the Company, as it 
represents approximately 100% of the Company's revenues.
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Increase in Temperature and Potential for Droughts

An increase in temperature and the potential for drought directly and indirectly pose 
risks to Largo's mining operations. Increases in temperature could potentially cause heat 
stress on workers, as well as impact equipment performance. Wildfires would be a threat 
to both workers, installations and the local biome.

Largo withdraws water from the Pedra Reservoir for its operations, and severe droughts 
could impact the water level at the reservoir and the Company’s ability to obtain 
alternative water sources on commercially reasonable terms as competition for water 
increases. 

This risk could also impact Largo’s operations indirectly, as it affects the lives of the 
Company’s employees, on-site contractors and suppliers. 

The current Maracás Menchen Mine Life of Mine is approximately 20 years. The Company 
is in the process of assessing climate change chronic risks in terms of the likelihood that 
its operations would be impacted before the mine closes. 
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When used “in front of the meter,” VCHARGE batteries can support 
the electricity network by smoothing peak/through energy flows. 
When used “behind the meter,” VCHARGE batteries can support 
microgrids with renewable energy generation. This technology 
is uniquely capable of supporting reliability and grid stability as 
electricity systems move away from fossil-fuel generation.

Vanadium electrolyte used in VRFBs is 100% reusable with no 
degradation, which allows unlimited use in long duration energy 
storage systems with zero risk of thermal runaway in its aqueous 
electrolyte form. This makes VRFBs and VCHARGE batteries easy 
to recycle, furthering supporting the circular economy. VCHARGE 
batteries are expected to meet the strict European Commission 
“Sustainable Batteries”3  stringent regulatory requirements 
regarding repurposing or remanufacturing, announced in 2021.

LCE has identified ten key risks related to technology and business 
development. The Company will continue to identify other potential 
risks and mitigations, such as assessing the locations of any installed 
battery for physical risks to ensure that the vanadium electrolyte is 
not exposed to unmitigated risks. 

Historically, Largo’s revenues have been solely attributable to the 
sale of its vanadium products which are sourced from its operations 
in Brazil. The Company’s clean energy storage business provides an 
opportunity to diversify its revenues through the additional sale of 
VRFBs to prospective energy storage customers.  The quantification 
of this impact figure is not public, and we will provide additional 
guidance on this as the Company’s strategy progresses.

Business 
Activity 

Location

Time
Horizon Classification Description

Potential
Financial Impact

Global
Short to 

long
Products/
Services

New business focused on the 
sale of vanadium-based bat-
tery components to renewable 
energy storage customers

Increased
revenues through 
access to new an 

emerging 
markets

3 https://environment.ec.europa.eu/topics/waste-and-recycling/
batteries-and-accumulators_en

Top Climate-Related Opportunity
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Opportunities

In 2020, Largo identified an opportunity to further contribute to the world’s transition to 
a low-carbon future through the acquisition of technology related to VRFBs, which are 
innovative LDES solutions. 

LDES solutions are key to increasing the use of renewable energy necessary to replace 
fossil fuels. LCE aims to become a leading supplier of safe, durable, long-duration grid-
scale VRFBs for this fast-growing, global market. The Company is in the process of 
scaling up its manufacturing ability to produce and sell its VCHARGE VRFB systems and 
components.

VCHARGE batteries are unique due to a variety of 
innovations that enable an efficient, safe solution 
that is fully recyclable at the end of their expected 
25-year-plus lifespan. VCHARGE batteries are 
designed specifically for long-duration,
megawatt-scale energy storage for utility clients. 
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Scenario Analysis & Resilience

The transition to a low-carbon future will be complex. The timing, magnitude, and 
pathways of climate system changes and socioeconomic system changes that will 
impact Largo are uncertain.

The TCFD recommends the use of different climate scenario analyses to understand how 
climate change could affect the Company and identify vulnerabilities. Typical scenario 
analysis involves several steps, including formalizing the team, process and governance; 
exploring questions from Largo’s perspective and defining material issues to be 
explored; choosing which scenarios to use in terms of relevant data and granularity; 
understanding possible outcomes and pathways, and monitoring the trends identified. 
Scenario analyses don’t predict the future, they are a tool to develop a long-term 
strategy for climate-change resilience.

Although the Company is in the initial stages of its qualitative scenario analysis process, 
some preliminary information can be shared at this time.

Material issues
In the short and medium term, the key uncertainties that exist are potential changes in 
temperature and precipitation that would impact the Company’s immovable operations 
responsible for mining and processing its vanadium products in northeastern Brazil. 

In the longer term, the main uncertainty is the demand associated with LDES and our 
role in providing VRFBs to potential energy storage customers.

Pathways and projections
Largo reviewed separate projection models to understand how climate change could 
impact its current material issues over time.

For physical impacts, the Company referred to the Working Group I (“WGI”) contribution 
to the Intergovernmental Panel on Climate Change (“IPCC”) Sixth Assessment Report 
(“AR6”)4  on the physical science basis of climate change, which was published in August 
2021, and its associated interactive atlas5 . Please refer to the Technical Notes section for 
more details and full references.

  4 (Masson-Delmotte 2021)
  5  https://interactive-atlas.ipcc.ch/  •  IPCC WGI Interactive Atlas

StrategyIntroduction Risk Management Metrics and TargetsGovernance

According to the IPCC AR6 WGI report, in all the scenarios considered, the temperature 
of the planet is highly likely to increase by 1.5°C as early as 2030 and exceed the 1.5°C 
mark in the next 20 years. This would bring more heat waves, and longer warm seasons 
and depending on the average temperature increase, the heat might reach extreme 
temperatures in some places. In terms of the water cycle, it is projected that rain and 
drought will be more intense, with more floods.

Using the interactive atlas, Largo reviewed climate-change models for Northeastern 
South America, where the Company’s Brazilian operations are located. The focus was 
on models for mean temperature and total precipitation in the Company’s short and 
medium-term timelines, using an intermediate development scenario (SSP2-4.5).

The temperature graph shows a clear increase in temperatures, while the model 
for precipitation is inconclusive for the timeline of interest. The IPCC considers the 
precipitation model to have a low level of agreement.

These models are expected to be used to inform the Company’s future scenario analysis 
discussions and assessments of risks likelihood and impacts. Meanwhile, some risk 
mitigation actions already in place are described in the Risk Management section. 
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Vanadium’s Role In Energy Storage

Regarding projections related to the growth of renewable energy integration, LDES and 
VRFBs, the Company reviewed data and models from the International Energy Agency 
(“IEA”) and the LDES Council.

The IEA’s Renewables 2021 – Analysis and forecast to 2026 Report6  predicts that 
globally, renewable electricity capacity will increase by over 60% between 2020 and 
2026, reaching more than 4,800 Gigawatts (“GW”). 

The IEA’s World Energy Outlook 20217  presents three scenarios for 2050: Net Zero 
Emissions by 2050 Scenario (“NZE”); Announced Pledges Scenario (“APS”) and Stated 
Policies Scenario (“STEPS”). Please refer to the Technical Notes section for more details 
and full references.

As expected, the supply and demand of renewable energy would be higher in an NZE 
scenario – representing over 60% of total energy by 2050 - followed by the APS and 
STEPS scenarios.  There is a high degree of variability in the rate of growth of renewables 
among the models, but all scenarios show growth by 2050 compared to 2020.

LDES technology is expected to play a critical role in enabling the flexibility and 
stability required for the increase in the renewable share in power generation described 
earlier. Depending on the levels of policies and sources of capital, the LDES market is 
expected to continue growing, with expected maturity around 2030-2035. Under a fast 
decarbonization scenario, there are projections of the installation of 30 to 40 GW power 
capacity and 1 terawatt hours (“TWh”) of energy capacity being installed by 20258. 

The most relevant forecast to Largo, specific for vanadium, is presented in the 2021 IEA 
The Role of Critical World Energy Outlook Special Report - Minerals in Clean Energy 
Transitions9. In this report, the IEA explores the uses of several types of batteries, 
including VRFBs, in two scenarios: SDS and STEPS, showing futures with different rates
of growth.

  6(International Energy Agency 2021)
  7(International Energy Agency 2021)
 8(LDES Council, McKinsey & Company 2021)
  9(International Energy Agency 2021)

Projected Growth in Renewables Using Different Scenarios, 2020 and 2050
Source: IEA World Energy Outlook 2021

2020

20%

Total energy supply

40% 60% 80% 100%

20
50 STEPS

APS

NZE
Renewables
Others
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The report uses a base case where the cost of energy storage is the determinant factor in 
adoption, and also explores alternative cases where other factors such as size and energy 
density could become more important. In the specific case of “Early commercialization of 
Vanadium flow-batteries”, which is based on the assumption that VRFBs reach large-scale 
maturity earlier than expected, the IEA estimates an increase in their market share from 2030 
onwards. In this case, VRFBs would hold over 30% of the energy storage market by 2050, with 
greatest applications in wind and solar farms. This selected case would increase vanadium de-
mand by 2.5 times compared to the base case in 2030 and 50% more demand in 2040.

Resilience: Despite all the optimistic projections, it is important to remember that there are 
still many uncertainties that could slow down the growth of renewable energy generation and 
penetration. These include issues related to policies, financing, grid integration and social 
acceptance. The role of higher costs of raw materials and/or critical minerals for batteries also 
needs to be further explored.

At this time, vanadium demand will continue based on steel consumption related to global 
infrastructure projects. Vanadium alloys are used to strengthen steel, thus reducing the amount 
of steel needed.

As the Company formalizes its scenario analysis process and explore different climate-related 
scenarios (including a 2°C or lower scenario), Largo will continue to identify climate-change 
vulnerabilities and improve its resilience.

Vanadium
Others

Vanadium - Potential Total Demand Using Different Scenarios

Source: IEA The Role of Critical World Energy Outlook Special Report
- Minerals in Clean Energy Transitions 2021

StrategyIntroduction Risk Management Metrics and TargetsGovernance
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Risk Maturity Model
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Largo is in the process of implementing an ERM program. An ERM program is a holistic, 
company-wide approach to identifying and managing significant risks and opportunities 
that have the potential to impact either strategic or business objectives. 

An ERM program provides the structure to analyze risk within an organization, improving 
focus, mitigation efforts, and resource allocation within the areas of the business with the 
greatest risk. 

The Risk Maturity Model (“RMM”) will be used as a self-assessment and benchmarking 
tool to measure the maturity of the Company’s ERM program. 

Overall, an ERM program is a key tool to increase a company’s resilience in the face of 
major uncertainty.

Largo’s “Risk Universe” encompasses all corporate and operational areas, including 
climate-change risks. The registers are organized by business units. Risks are identified 
through interviews with leaders at different levels of the unit. 

The registers for the first two of the Company’s prioritized units, Largo and LCE have 
already been completed, and LVMSA is the next priority. Enterprise risks were evaluated 
on an impact scale of 1 (insignificant) to 5 (catastrophic). Impact categories and sub-cat-
egories include: safety, environment, human rights, compliance, finance, strategy, and 
reputation. For every risk, each impact category and its subcategories were considered 
as possible areas of impact and were taken into consideration as part of the evaluation. 
Evaluating the risk from multiple angles (e.g. impact categories) results in a more holistic 
evaluation of the potential impacts and a deeper understanding of the risk.

Risk Management

7
Attributes

25
Success Components

71
Competency Drivers 1-Ad Hoc

2-Initial

3-Repeatable

4-Managed

5-Leadership

StrategyIntroduction Risk Management Metrics and TargetsGovernance

Recommended Disclosures

a) Describe the company’s processes for identifying and assessing climate-related risks.

b) Describe the company’s processes for managing climate-related risks.

c) Describe how processes for identifying, assessing, and managing climate-related risks are 
integrated into the company’s overall risk management.Self-Assessment Elements Maturity Levels
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For the Largo corporate unit, ten risks have been prioritized to be evaluated and managed 
first, based on their potential severity.  Climate change causing severe storms could be a 
contributing factor to one of the top risks identified – production interruption. Three other 
risks directly related to climate change were part of this initial identification and prioritiza-
tion. However, based on their potential severity, they were not prioritized as top risks. 

Following the steps of the Company’s ERM program, the Risk Owners for the ten prioritized 
risks have been identified and the RMAPs are either currently under development or soon to 
be under development at the appropriate levels. The RMAPs include the identification and 
implementation of risk controls, monitoring of their effectiveness, reporting and analysis of 
any incidents or non-compliance events; and overall process improvement.

All of the steps in the ERM program have been completed for LCE and its ten top risks.

As the Company continues its work on scenario analysis, it expects that new potential 
risks will be identified and added to the respective ERM risk registers, with the ultimate 
objective of managing their risk scores down to an acceptable level.

Largo’s ERM Program Steps 

Risk
Identification

Risk Program
Development

Risk Assessment
& RMAP

Development

RMAP
 Implementation

Risk Reporting
and Monitoring

Process
Improvement
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Mitigation Of Risks:

Largo Clean Energy (USA)
LCE and the risks related to investing in a climate-related opportunity
(see Strategy section) by developing new products were prioritized for RMAP 
work which began in Q3 2021. 

Upon initial identification, all top risks were inherently ranked as “Extreme” or “High” 
based on the internal ERM scales. The controls and mitigations currently in place have 
moved 70% of the top risks into the “Medium” ranking, primarily through a reduction in 
the likelihood that the risk might occur. Additional controls and mitigations are planned 
to further reduce the top risks. 

Project-level risks are managed weekly through the project risk register. 

Largo Vanádio de Maracás S.A. (Brazil)
The Company is actively mitigating risks related to changes in precipitation patterns that 
could impact its mining and processing operations in Northeastern Brazil. Rainfall has 
been monitored at the site since the project commenced in 2013. 

Following the unusually heavy rainfall (360% over the monthly rainfall average (2013-
2020) in the fourth quarter of 2021,) the Company installed a rainwater diversion system 
around the open pit and revamped its pumping systems. 

A hydrological engineering study was commissioned to assess the impact of increased 
rainfall on the Company’s tailings facilities over the life of the mine. Largo’s tailings 
facilities are built as ponds with impermeable liners and do not have a spillway. Water 
levels are maintained through pumping and evaporation. Since the tailings materials are 
not considered chemically inert, the Company must ensure that they are contained within 
the facilities at all times, even in the case of heavy rainfall. 

The engineering study included modelling of extreme rainfall, with durations varying 
from 1 to 24 hours, and a statistical recurrence of 10,000 years. This volume amounted to 
225.55 mm and the study concluded that all facilities would be able to accommodate this 
volume within the current safety parameters.

Largo’s operations in Brazil, which has a high 
level of legislative and other regulatory constraints, 
make use of a third-party application to ensure 
compliance with the numerous requirements. The 
system also provides notifications about emerging 
regulatory requirements, including related to 
climate change. An audit of compliance with legal 
requirements was completed in August 2022.

StrategyIntroduction Risk Management Metrics and TargetsGovernance
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Metrics and Targets 
Largo began calculating and reporting on GHG Scope 1 & 2 in the base year 2020, aswell 
as reporting on energy and water use. Currently, these metrics include the operations 
in Brazil only, representing over 90% of the Company’s workforce. Largo plans to begin 
reporting on the same metrics for its LCE light industrial facility in Wilmington, USA next 
year.  

The Company also reports on one category of Scope 3, which relates to the emissions of 
maritime transportation of its products from ports in Brazil to ports worldwide in average 
container ships. 

A recent report by the Transition Pathway Initiative, Carbon Performance Assessment 
in the Diversified Mining Sector:  Methodology10  suggests that Scope 3 emissions for 
ferroalloys like vanadium can be considered immaterial compared to other natural 
resources’ Scope 3 emissions.

The data are summarized in this report, and also presented in the Company’s 
Sustainability Report  and data file available on our website.

Largo is in the process of identifying the best decision-useful metrics at the corporate 
level, including metrics related to specific risks and opportunities, such as rainfall volume, 
which is already monitored at the operational level.

The Company’s current metrics reflects the scope of having only one operating site. 
An analysis of Scope 1 and 2 GHG emissions indicates a high sensitivity to production 
levels, maintenance periods and changes in GHG emission factors. Due to the Company’s 
maintenance period in January 2021, Largo saw a 9% decrease in overall energy 
consumption in 2021 compared to 2020, both for fossil fuels and electricity.  Scope 
2 emissions increased significantly due to changes in the emission factors issued by 
governing agencies and used for calculations. In addition, lower production 2021 resulted 
in slightly higher energy intensity (4% increase) compared to 2020. 

10(Dietz 2021)
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Recommended Disclosures

a) Disclose the metrics used by the company to assess climate-related risks and 
opportunities in line with its strategy and risk management process.

b) Disclose Scope 1, Scope 2, and if appropriate, Scope 3 greenhouse gas (GHG) emissions, 
and the realted risks.

c) Describe the targets used by the company to manage climate-related risks and 
opportunities and performance against targets.

https://s29.q4cdn.com/562286712/files/doc_downloads/sustainability/reports/2022/07/FINAL_2021-LARGO_Jul15.pdf
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Decarbonizing Our Operations

Typical decarbonization opportunities for mining operations include access to
a cleaner electricity grid, the use of electric mobile equipment and cleaner fossil fuels, 
and achieving efficiencies for ventilation in underground mines.

Largo is committed to reducing its GHG emissions and is already invested in many 
opportunities. The Company’s vanadium trioxide (“V2O3”) plant was completed in early 
2021 and was installed to consume liquefied petroleum gas (“LPG”), a cleaner fossil fuel. 
Electricity will be the main energy source at the Company’s ilmenite concentration plant, 
which is under construction. The Company has enabled different pieces of equipment to 
operate on either LPG or diesel, providing more flexibility to use cleaner fuel alternatives 
according to market conditions.

The process to set realistic targets for GHG emission reductions is not simple. It requires 
having a baseline of emissions and an understanding of the cost and availability of re-
duction opportunities. The latter are then compiled as marginal abatement cost curves, 
which provide valuable financial information to develop alternative pathways and targets 
over a timeline. Pathways charts display the projected reductions in emissions over the 
years along with the selected target and other projections such as what the “business as 
usual” emissions would look like if no reduction projects were put in place. 

As of now, Largo believes it is premature for the Company to set formal GHG reduction 
targets due to the lack of reliable estimates of cost and availability of reduction opportu-
nities. Future targets will be formalized by the Company once appropriate measures and 
reviews are complete. A list of on going reviews and considerations are provided below: 

• The Company’s rotary kiln generates the largest share (42%) of the Company’s
 GHG emissions, and the Company continues to explore alternative technologies
 compatible with its calorific requirements. Largo is in the preliminary
 stages of evaluating natural petroleum gas as a fuel alternative. 

• Mobile equipment is responsible for 18% of Scope 1 and 2 emissions and would
 be a natural target for reduction. However, it is not clear how the availability of
 electric mobile mining equipment will evolve in Brazil at this time. Both gasoline
 and diesel used in mobile equipment already include a renewable component
 (ethanol and biodiesel.)

• The Maracás Menchen Mine operation is connected to a grid with a very high
 component of renewables.

• The Company is building an ilmenite concentrate processing plant on-site and
 plans to build a titanium dioxide (“TiO2”) pigment plant near Salvador, Bahia,
 Brazil in the next few years. The Company requires better projections on how
 these operations will increase its Scope 1 and 2 GHG emissions.

• It is difficult to benchmark its emissions against industry peers who do not
 report.

42%

14%

18%

16%

10%

Rotary Kiln

Process Emissions

Purchase of Electricity

Mobile Combustion

Other Stationary Combustion
(except kiln)

2021 GHG Emissions
– Rotary Kiln Contribution

Largo purchases electricity from the Brazilian National Integrated System (“SNI”), which 
has a very high renewable content in its generation matrix, with an estimate of over 75% 
annual average for 2021. 

StrategyIntroduction Risk Management Metrics and TargetsGovernance
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The Company expects to address the above gaps in information in the near future. Meanwhile, it will continue to pursue additional opportunities 
for decarbonization as discussed earlier. Largo is considering the purchase of offsets for some categories of Scope 3 emissions such as maritime 
transportation. 

The current mine life for the Maracás Menchen Mine is 20 years. In the longer term, the mine and processing units will close and with it all of the
emission sources. 

Greenhouse Gas Inventory – Scope 1, 2 and 3

StrategyIntroduction Risk Management Metrics and TargetsGovernance

Operation
 included

Sources of
emissions
included

Methodology

Scope 1
Maracás Menchen Mine 

operations in Brazil, from
January 1 to

December 31st, 2021

Stationary and mobile
combustion, process and fugitive 

emissions

The compilation of the GHG inventory was conducted by a consulting company, following the GHG 
Protocol methodologies and emission factors identified by the GHG Protocol Brazilian Program.  
Gases included in the inventory include carbon dioxide (CO₂), methane (CH₄), and hydrofluocarbons 
(HFCs).  The presence of chemical reactions that would result in the emission of nitrous oxide (N₂O) 
during the ore processing is not confirmed, therefore it was excluded from the calculation at this 
time. There were no emissions of perfluorocarbons (PCFs), sulfur hexafluoride 
(SF6) or nitrogen trifluoride (NF3).

Scope 2

Maracás Menchen Mine
operations in Brazil, from

January 1 to
December 31st, 2021

Purchase of electricity
The compilation of the GHG inventory was conducted by a consulting company, following the GHG 
Protocol methodologies and emission factors identified by the GHG Protocol Brazilian Program. 
Indirect emissions were calculated using the location-based method and Brazilian
National Interconnected System (“SIN”) emission factors.

Scope 3
Maritime

shipments from Brazil to 
ports worldwide

Shipments to Asia, Europe and North America - over 200
Total weigh - 9,404 t
Total distance - 179,572 km
Assumptions - All shipments via container ship and average twenty-foot equivalent unit (TEU)
Methodology and Conversion Factors

https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2019
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Category GRI Metric Unit 2020 2021

Stationary Combustion 302-1 Heavy Fuel Oil GJ  504,615  468,141 

Diesel S500 (more sulphur, no 
biodiesel)

GJ  182,782  54,451 

Liquefied Petroleum Gas GJ  1,377  71,452 

Mobile Combustion Diesel S10 (contains biodiesel) GJ  230,019  227,629 

Gasoline (contains ethanol) GJ  3,316  3,207 

Electricity Purchased Electricity – Brazilian 
National Integrated System (SIN) 

GJ  243,392  235,161 

Total energy consumption GJ  1,165,500  1,060,041 

Renewable (biodiesel, ethanol, SIN) GJ  N/A  205,082 19%

Non-renewable GJ  854,958 81%

Energy intensity 302-3 Annual Production tV2O5  11,825  10,319 

Total Energy Consumption/V2O5
production

GJ/tV2O5  99  103 

GHG 305-1 Scope 1 tCO2e  78,506  77,765 

305-2 Scope 2  4,169  8,270 

GHG emissions intensity tCO2e/
tV2O5

 6.99  8.34 

305-3 Scope 3  1,880 

Water 303-3 withdrawal from water stressed 
region

Ml  672.5  712 

303-4 water discharge  -  - 

303-5 water donated  to community  11  9 

operational site consumption  661.5  702 

GRI and SASB Metals and Mining Standard Relevant Disclosures

Additional Data Can Be 
Found In These Reports

2021 Sustainability
Report

2021 ESG Data

https://s29.q4cdn.com/562286712/files/doc_downloads/sustainability/reports/2022/07/FINAL_2021-LARGO_Jul15.pdf
https://www.largoinc.com/sustainability/reports-data/default.aspx
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The IPCC published the first part (Working Group I) of its 6th Assessment Report (“AR6”) in August 2021, 
using five scenarios that cover a range of warming temperatures and the capacity of societies to adapt to 
the changes. 

The five scenarios are based on reference socio-economic trajectories – the Shared Socioeconomic Path-
ways (“SSP”) – developed by the scientific community to create a common framework for thinking about the 
issues related to climate change and are considered more precise than previous ones. The scenarios are 
referred to as SSPx-y, where ‘SSPx’ refers to the Shared Socio-economic Pathway or ‘SSP’ describing the 
socio-economic trends underlying the scenario, and ‘y’ refers to the approximate level of radiative forcing (in 
watts per square metre, or W m–2) resulting from the scenario in the year 2100.

Technical Notes On Scenarios Used

11(Masson-Delmotte 2021)
12 (International Energy Agency 2021)

IEA Scenario Summarized Description12

Net Zero Emissions 
by 2050 Scenario 
(NZE)

•            A narrow but achievable pathway for the global energy sector to achieve net
              zero CO2 emissions by 2050, with advanced economies reaching net zero
             emissions in advance of others. 

•           Meets key energy-related United Nations  Sustainable Development Goals     
             (SDGs), in particular by achieving universal energy access by 2030 and major
             improvements in air quality. 

•           Does not rely on emissions reductions from outside the energy sector to
             achieve its goals, but assumes that non-energy emissions will be reduced in the
             same proportion as energy emissions.  

•           Consistent with limiting the global temperature rise to 1.5 °C without a
             temperture overshoot (with a 50% probability).  

Announced Pledges 
Scenario (APS)

•            Appears for the first time in this WEO. 

•           Takes account of all of the climate commitments made by governments around
             the world, including NDCs as well as longer-term net zero targets, and assumes
             that they will be met in full and on time. 

•           The global trends in this scenario represent the cumulative extent of the world’s
             ambition to tackle climate change as of mid-2021.

Stated Policies
Scenario (STEPS)

•           Does not take for granted that governments will reach all announced goals.
             Instead, it explores where the energy system might go without additional policy
             implementation. 

•            As with the APS, it is not designed to achieve a particular outcome. 

•            Takes a granular, sector-by-sector look at existing policies and measures and
              those under development. 

Sustainable 
Development
Scenario (SDS)

•             A “well below 2 °C” pathway, representing a gateway to achieving the
             outcomes targeted by the Paris Agreement. 

•             Assumes all energy-related SDGs are met, all current net-zero pledges are
              achieved in full, and there are increased efforts to realize near-term emissions
              reductions; advanced economies reach net zero emissions by 2050, China
              around 2060, and all other countries by 2070 at the latest. 

•             Without assuming extensive net negative emissions, this scenario is consistent
               with limiting the global temperature rise to 1.65 °C (with a 50%  probability).
               With some level of net negative emissions after 2070, the temperature rise
               could be reduced to 1.5 °C in 2100.
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SSP Scenarios Summarized Description11

SSP1-1.9

• The only scenario that meets the Paris Agreement’s goal of keeping 
                     global warming to around 1.5°C above preindustrial temperatures.
• CO2 emissions cut to net zero around 2050
• Societies become more sustainable, with the focus shifting from
                     economic growth to overall well-being. 

SSP1-2.6

• Temperatures stabilize around 1.8°C higher by 2100
• CO2 emissions cut to net zero around 2075
• Societies become more sustainable, with the focus shifting from
                     economic growth to overall well-being.

SSP2-4.5

• Temperatures rise by 2.7°C by 2100
• CO2 emissions around current levels until 2050, then falling but not
                     reaching net zero by 2100
• Slow progress toward sustainability 

SSP3-7.0

• Temperatures rise by 3.6°C by 2100
• CO2 emissions double from current levels by 2100
• Countries become more competitive with one another, ensuring their 
                     national security and food supplies. 

SSP5-8.5

• Temperatures rise by 4.4°C by 2100
• CO2 emissions triple by 2075
• The global economy grows quickly, fueled by exploiting fossil fuels and
                     energy-intensive lifestyles. 
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