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1 Summary 
The Covalent Lithium Project has developed this Greenhouse Gas Management Plan (GHGMP) for the 
purpose of meeting its Western Australian Environmental Protection Authority approvals.  Covalent 
will manage the implementation of its project in a manner that meets its GHG objective - which is to 
where commercially viable, avoid and minimise greenhouse gas emissions as far as practicable.  
 
A brief description of the project proposal is given below.  
 

 

Proposal Title 
 

Mt Holland Lithium Project   
 

Short 
Description 

The Project proposal involves the construction and operation of a refinery in 
Kwinana.  
 
The Kwinana Refinery is to be co-located with several neighbouring facilities 
located within the Kwinana Industrial Area to improve its efficiency.  
 
The Project includes: 

- A site in the Kwinana Industrial Area which will consist of Spodumene 
Concentrate Storage and a Refinery that produces Lithium hydroxide and 
co-products. 

 
Note: In line with the requirements of the Part IV EPA Referral, the GHGMP 
covers Scope 1 and 2 emissions from the Kwinana Lithium Hydroxide refinery 
only.  

 
GHG emissions from Covalent’s project are required to be assessed as they exceed 100,000 tonnes 
CO2e- threshold of scope 1 emissions. This is currently the same as the threshold criteria for 
designation of a large facility under the Australian Government’s Safeguard Mechanism.  As a new 
development project Covalent has followed the Environmental Protection Authority’s Guideline on 
Greenhouse Gas (GHG) Emissions. 
 
The Covalent lithium project is the first single-entity Australian fully integrated lithium hydroxide 
project to complete a Part IV EPA Referral. The GHGMP for Covalent has been developed to meet this 
requirement.  Covalent has also taken the time to understand its GHG emissions for its overall 
integrated operational supply chain which extends upstream from the refinery.  This includes the 
consolidated assessment of GHG emissions from; all related mining activities, spodumene 
concentrator plant, as well as logistical activities associated with delivering concentrate to the 
refinery.   
 
To be consistent with the Part IV Referral, Covalent’s public GHGMP document has been developed 
and submitted as a reference document reflective of the GHG emissions directly associated with the 
Refinery.     
 
It is widely recognised that the use of lithium is an essential input within modern societies seeking to 
decarbonise.  When considering the quantum of overall net reduction in CO2e- from the potential wide 
establishment of an EV sector, it is important to understand and appreciate the emission from the 
lithium hydroxide refinement process is itself inevitably needed in order to enable the much lower 
overall societal GHG emissions through the replacement of combustion engine vehicles with EVs. The 
reduction in carbon intensity within society is a key long-term success factor for the Covalent’s Project.  
For this reason, the Project is supportive of ensuring it limits its CO2e- emissions as low as practicable 
using commercially viable options.  
 
Covalent is committed to this long-term vision and recognises that a flexible approach is important in 
driving ongoing innovation and improvement in best practice technologies.  Covalent will also 
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embrace technical efforts to apply commercially viable practices and technologies to reduce carbon 
intensity and is confident that the GHG emissions from its Project will be assessed and affirmed in a 
technically effective, and socially responsible manner through the submission and acceptance of its 
Management Plan.  
 
The GHGMP documents cites the supporting rigour underpinning how the Project seeks to protect the 
environment and to prevent, control and abate pollution and environmental harm from GHG 
emissions. The plan openly provides information reflective of an approach which considers GHG within 
the context and style of an Environmental Impact Assessment. 
 
In summary, GHG emissions from the construction phase are entirely represented by Scope 1 
emissions from the combustion of diesel for stationary purposes.  Once the facilities are constructed, 
operational GHG emissions are largely attributed to the consumption of grid electricity (Scope 2 
emissions) and the combustion of natural gas for steam generation and kiln firing (Scope 1 emissions).  
In relative terms, construction phase emissions as a minor percentage of the emissions arising from 
the peak annual operation of the facility.  
  
The assessment estimates GHG emissions arising from the construction and operational production 
phases of the Refinery project.  These outcomes are shown in the tables below. 
 

 
Refinery Construction GHG Emissions 

 

Cumulative t CO2-e 
 

 
 

 
Scope 1 

 
Scope 2 

 

Total  
Scope 1 & 2 

 

 

Construction activities 
 

 

14,163 
 

01 
 

14,163 

 
 

  

t CO2 per t lithium hydroxide 2 

% Reduction from 
benchmark reference 

Refinery Operational GHG 
Emissions Intensity 

 
Scope 1 

 
Scope 2 

 

Total  
Scope 1 & 2 

 

 
 

International 
benchmark 

 
 

WA 
benchmark  

Baseline 2025 emissions3 ≤3.2 ≤3.1 ≤6.3 50% 4% 

 
A lack of publicly available GHG emissions data from similar plants operating globally limited the ability 
to identify an extensive array of data for emissions intensity benchmarks from refineries.   
 
Outside of this GHGMP report, Covalent has internally reviewed GHG emissions from the overall mine, 
concentrator through to refining supply chain. The Pilbara Minerals 2019 Annual Report and the 
under-construction Albemarle Kemerton Plant published its GHGMP (November 2018) have been 
used to develop a credible supply chain Western Australian based benchmarks for the overall supply 
chain.  The Kwinana based Tianqi Lithium Hydroxide facility did not produce a public GHGMP for its 
WA refinery operations and their refinery facility has not yet been commissioned.   Given no Australian 
Lithium Hydroxide Refinery is operational, there is no actual operating data from an equivalent 
Australian plant source which can be referenced at this time.  Covalent has however overcome some 

                                                           
1 No grid power supply is expected to be available during construction , however if supplied then its Scope 2 emissions can 
be assumed to substitute no more than an equivalent amount of Scope 1 emissions. 
2 Calculations assume established ramp up and varied availability of assets.  
3 The internal GHG intensity targets proposed are intended to represent ‘maximum expected operational GHG emissions 
intensity’. As detailed in the GHGMP, Covalent is committed to internally reviewing its plans to reduce these emissions over 
the project life through its ongoing continuous improvement processes.    
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of the limitations in data given it reviewed and considered operating data for other global refineries 
through data collected during a study tour.   
 
GHG minimisation measures have been identified for the construction and operation of the facility 
and include measures related to the selection of fuel and energy sources, plant process and 
technology that maximise energy efficiency and reduce emissions.  
 
Notwithstanding the refinery 2025 refinery GHG emissions stated in the table above, the Project is 
supportive of ensuring it continues to proactively limit its CO2e- emissions as low as practicable using 
commercially viable options. The project is committed to this long-term vision and recognises that a 
flexible approach on its emissions is important in driving innovation and improvement in best practice 
technologies by Covalent. As part of its flexible approach Covalent intends to internally review its GHG 
operational targets on a five-yearly basis.   
 

2 Background and Summary of the Proposal 
The Project is a Joint venture between Wesfarmers Ltd 
and Sociedad Quimica y Minera de Chile S.A (SQM) 
which encompasses the development of the mine, 
concentrator and refinery.  The mine and concentrator 
located in Western Australia approximately 500km East 
of Perth will produce spodumene concentrate 
containing lithium.  The concentrate will be received by 
the refinery (located in Kwinana, Western Australia) for 
conversion to high-purity lithium hydroxide 
monohydrate.   

Covalent Lithium is the joint venture management 
company responsible for the development of the 
Project, which has developed this Greenhouse Gas 
Management Plan (GHGMP) for the defined purpose 
(Purpose) of meeting environmental approvals 
required by the WA Environmental Protection 
Authority (EPA) and Environment Minister for the 
construction and operation of the facility. 

GHG emissions from this proposal are required to be assessed as they exceed 100,000 tonnes CO2e- 
threshold of scope 1 emissions. This is currently the same as the threshold criteria for designation of 
a large facility under the Australian Government’s Safeguard Mechanism.  As a new development 
project Covalent Lithium (Covalent) has followed the Environmental Protection Authority’s Guideline 
on Greenhouse Gas (GHG) Emissions. 

While the use of lithium is an essential input within modern societies seeking to decarbonise, the 
concentration and refinement of lithium hydroxide is a necessary emission in order to achieve lower 
societal CO2e- emissions overall. The reduction in carbon intensity within society is a cornerstone long-
term success driver for the Project.  For this reason, Covalent is supportive of ensuring it continues to 
proactively limit its CO2e- emissions as low as practicable using commercially viable options. Covalent 
is committed to this long-term vision and recognises that a flexible approach to its emissions is 
important in driving innovation and improvement in best practice technologies. As part of its flexible 
approach Covalent will internally review its GHG operational targets on a five-yearly basis.   

 

Covalent embraces technical efforts to apply commercially viable practices and technologies to reduce 
carbon intensity and is confident that the GHG emissions from its Project will be assessed and affirmed 

Native area - Mt Holland region 
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in a technically effective, and socially responsible manner through the submission and acceptance of 
this Plan.  

3 Objective of the Greenhouse Management Plan  
The environmental objective of this Project is to reduce net GHG emissions as low as practicable 
wherever a commercial viability exists or can be identified.   
 
This approach maximises the long-term sustainability of the business without subsidy, encourages the 
virtuous circle of ongoing improvement and investment over time to reduce GHG emissions and waste 
energy, while importantly minimising the risk of environmental harm associated with climate change. 

The GHG Management Plan 
(GHGMP) cites the supporting rigour 
underpinning how the Project seeks 
to protect the environment and to 
prevent, control and abate pollution 
and environmental harm from GHG 
emissions. This GHGMP seeks to 
provide information reflective of an 
approach that considers GHG within 
the context and style of an 
Environmental Impact Assessment 
(EIA).  

 

3.1 Key considerations 
Key GHG considerations covered within Covalent’s GHGMP include:  

• The application of the mitigation hierarchy to avoid, reduce and offset emissions  

• The adoption of best practice design, commercially viable technology and management 
appropriate to mitigate GHG emissions  

• Interim and long-term emissions reduction performance targets proposed to be achieved 

• The practicability and timeliness of the plan, its proposed mitigations. 

3.2 Limitations 
This report has been prepared by Covalent and may only be used and relied on for the defined 
Purpose.  Covalent otherwise disclaims responsibility, excludes implied warranties and conditions, and 
liability arising from any of the assumptions being incorrect, to the extent legally permissible. 
 
The opinions, conclusions and any recommendations in this report are based on conditions 
encountered, and as at the date of preparation of the report it was reviewed in good faith.  Some 
information supplied has been sourced from third parties.  Covalent does not intend to update this 
report to account for events or changes occurring subsequent to the date that the report was 
prepared. The opinions, conclusions and any recommendations in this report are based on several 
assumptions made. Covalent has prepared this report on the basis of information provided by itself, 
as well as others other public sources (including from Government authorities), which Covalent has 
not independently verified or checked. Covalent does not accept liability in connection with such 
unverified information, including errors and omissions in the report which were caused by errors or 
omissions in that information. 

4 Information assessment  

The Paris Agreement and the Intergovernmental Panel on Climate Change (IPCC) 1.5 report 
recommended the ambitious target of net zero emissions by 2050. In support of this direction, the 
Greenhouse Gas Management Plan seeks to demonstrate Covalent’s contribution towards the wider 
societal aspirational expectations to enable this inspirational target to be met.  

Li-Battery installation in EV 
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To that end, the availability of lithium and its application in the storage of clean energy and 
downstream use in transportation (eg Electric Vehicles) is essential.  The availability of lithium is a 
fundamental key success driver required to facilitate a change in consumer behaviour and societies 
more generally.   

Covalent therefore fundamentally supports an approach where GHG emissions and measures to 
mitigate emissions, are documented and managed accordingly. Covalent provides the following 
categories of information identified for assessment: 

 

1. Estimated emissions  

The concept of accounting for life cycle GHG emissions has well established methodologies.  
On that basis, the Covalent provides an estimate of its scope 1 and 2 emissions and how this 
is likely to change over the life of the proposal. GHG emissions have been assessed by source 
including; Electrical power, natural gas, transportation, energy transformation and changes to 
land use.    
Target emissions intensity (emissions per unit of production) for the proposal are given.  
Various relevant benchmarks are also provided.   

2. Greenhouse Gas Management Plan  

Covalent’s Greenhouse Gas Management Plan will outline the Project’s intended:  

• Expected construction GHG emissions for the proposal  

• Expected operational 2025 GHG emissions in scope 1 and 2 emissions for the proposal  

• Strategies to demonstrate that all reasonable, practicable and commercially viable 
measures have been applied to avoid, reduce and offset a proposal’s scope 1 
emissions over the life of the proposal.  

• Its long-term commitment to public reporting and internal continuous improvement 
over the life of the proposal  

3. Measures to avoid, reduce and offset GHG emissions  

Covalent’s Greenhouse gas Management Plan seeks to demonstrate that all reasonable, 
practicable and commercially viable measures have been applied at each step of the 
mitigation hierarchy.  A description of the hierarchy considered by Covalent includes the 
following:  

• Design; Reducing GHG emissions through best practice design. This includes: 

o Comparing emissions and energy intensity performance metrics with 
comparable facilities and ensuring emissions and energy intensity are 
minimised at the design stage;   

o Targeting high efficiency equipment selection, reduction of energy losses 
through improved design, reduction in the generation of waste streams, 
increased recovery of energy, and recycle and reuse of materials; 

o Targeting low emissions intensity performance through the adoption of low 
emissions technologies; 

o Emissions intensities are reduced further through the layout and equipment 
provisions that allow easy future adoption of renewables and other 
technologies as and when their relative economic drivers improve.  

• Continuous improvement; Planning to reduce emissions over the project life through 
continuous improvement processes and the consideration of measures needed to 
improve performance for emissions intensity improvement over time.  

• Carbon Offsets; Offsetting GHG emissions through the implementation of a GHG 
emissions offset package to offset some or all residual emissions.  
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Once established the Covalent Project will be an export facing business, essentially selling all of its 
product internationally.  As such, all revenue income for its lithium hydroxide product is derived from 
customers which buy from the broader global market. Due to the trade-exposed nature of the 
business, Covalent is required to compete internationally with other producers of lithium hydroxide.  
For this reason, it is essential for the long-term viability of the business, that all costs associated with 
reducing GHG emissions are evaluated on the practicable basis ie. that they are technically and 
economically viable, and do not reduce the competitiveness of the business relative to its competitors.   

At the same time, Covalent recognises the critical importance of continuous improvement and 
innovation in reducing emissions throughout all sectors and is firmly committed to the broader goal 
of limiting the impacts from global warming. 

Due to the sensitive competitive nature of information relevant to costs, some specific details 
pertaining to how Covalent intends to reach is emissions intensity are regarded as commercially 
sensitive and are therefore considered confidential.  For this reason, some aspects will not be made 
publicly available.  

 

4.1 Greenhouse Gas Reporting  
Greenhouse gas reporting will be based on the following considerations. 

4.1.1 National Greenhouse and Energy Reporting / Scheme 

Under the National Greenhouse and Energy Reporting (NGER) scheme, corporations that exceed the 
corporate and facility thresholds for emissions, energy production or energy consumption need to 
report annually to the Clean Energy Regulator (CER). The current reporting thresholds for facilities and 
corporate groups is outlined in Table 1 below. 

Table 1 - Current facility and corporate group reporting annual thresholds4 

Threshold type Facility threshold Corporate group threshold 

Scope 1 and Scope 2 emissions >25,000 t CO2e- >50,000 t CO2e- 

Production of energy >100 TJ >200 TJ 

Consumption of energy >100 TJ >200 TJ 

 

Scope 1 emissions associated with the operation of Covalent’s facilities will be above the threshold for 
facility and corporate level reporting of 25,000 tonne CO2e- and 50,000 tonne CO2e- respectively under 
the NGER Act 2007. When in operation the proposed plant will be above the facility and corporate 
reporting threshold for energy consumption.  

Covalent is required to register as a controlling corporation under the NGER Scheme and report 
annually.  Reporting will be required from its first year of lithium hydroxide production onwards. While 
construction emissions are given cumulatively, in practice construction will occur over a number of 
years.  Scope 1 emissions for construction do not exceed the NGERS annual reporting threshold. 

 

4.1.2 Safeguard Mechanism  
Annual scope 1 covered emissions arising from the operation of Covalent’s refinery are estimated to 
be above the Emissions Reduction Fund Safeguard Mechanism benchmark threshold of 100,000 t 
CO2e-. Covalent is required to apply for a baseline to be set by the Clean Energy Regulator (CER) prior 
to its Scope 1 emissions exceeding the threshold – this is expected before its facilities are operational. 
The safeguard mechanism requires facilities whose net emissions exceed the safeguard threshold to 
keep emissions at or below the baseline set for that facility. 

                                                           
4 http://www.cleanenergyregulator.gov.au/NGER/Reporting-cycle/Assess-your-obligations/Reporting-thresholds 
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Covalent Lithium Project is expected to be the first fully integrated ‘single-entity Spodumene through 
to LiOH’ producer within Australia.  In this regard, Covalent will seek to establish an industry emission 
intensity baseline from public information using international benchmarks as well as local information.   
 

4.1.3 Periodic public reporting  
Covalent intends to be an Australian leader in GHG management and will consider all measures 
needed to improve performance for emissions intensity improvement over time.  Public reporting is a 
positive requirement and it is expected that this will only further illustrate Covalent’s commitment to; 
innovation, expertise in GHG reduction, transparency and high standing in its enablement of the clean 
electrification of vehicles within society.   
 
Covalent will publicly report against its interim targets as outlined in its Greenhouse Gas Management 
Plan.  
 
The operational GHG emissions and energy consumption of the proposed Covalent facility also 
exceeds the corporate and facility thresholds under the National Greenhouse and Energy Reporting 
(NGER) Scheme and hence Covalent will report its GHG emissions annually to the Clean Energy 
Regulator (CER) once it is operational. Therefore, reporting will also be completed in line with the 
National Greenhouse and Energy Reporting (NGER) scheme and Annual Compliance Assessment 
Report for the Project. 

 
Covalent will include the following information in the Annual Compliance Assessment Report for the 
Project: 

- Facility-level greenhouse gas emissions; 

- Emissions intensity (emissions per unit of product) achieved in practice; and 

- Measures implemented to minimise greenhouse gas emissions. 
 

Covalent will also voluntarily participate in other public reporting to the wider community of its 
GHGMP progress.  This commitment will be aligned with annual assessment reporting requirements 
as well as public five-year reporting5 as set out in Article 4 of the Paris Agreement.  
 
Furthermore, Covalent’s support for reporting GHG reduction will extend to it being an embedded 

activity within its business and it intends to incorporate GHG education and regular reporting 

requirements within the fabric of its organisation.  As a critical raw material supplier into the EV supply 

chain, Covalent’s workforce will understand and respond exceptionally well to these performance 

measures and associated targets.  

Tracking carbon inputs/outputs and energy efficiency will be key performance metrics within 

Covalent’s daily and monthly performance reports.  Making this information available will inspire and 

accelerate the adoption of leading GHG practices, as well as also aspire to further GHG related 

improvements. 

While from a systems perspective these requirements will be embedded in Covalent’s Environmental 

Management System (EMS) and routine production management reporting protocols, Covalent is 

itself internally incentivised to ensure at an operational level its carbon and energy intensity inputs 

are reduced as far as is reasonably practicable to do so. 

 

                                                           
5 Commencing five years after operation 
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5 Mitigation Measure Hierarchy Methodology  

Covalent has applied the hierarchy of the mitigations as set out in Figure 1 below.  The aim of 
Covalent’s mitigation measure methodology demonstrates that all reasonable, practicable and 
commercially viable measures have been applied at each step of the mitigation hierarchy.   

 

 

 

 

 

 

 

 
 

 

 

 

 

Figure 1 GHG Mitigation Measure Hierarchy 

 

A description of how this hierarchy has been applied by Covalent is documented in the sub sections 
below.  

 

5.1 Minimising Emissions at the Design Stage 

The Covalent Project has sought to reduce its GHG emissions through best practice design. Several 
design measures are discussed below. 

 

5.1.1 Benchmarking 

Covalent has compared GHG emissions performance metrics using various reference sources.  This is 
summarised below.  
  

 

(e) Apply offsets as needed 

 

 
 

(d) Implementation of ongoing  
      brownfield improvements over   
      time (including renewables) 

 

 
(a) Benchmarking 
(b) Design Location of facility   
(c) Equipment design location and selection 

 

Continuous Improvement 

 

Carbon Offsets 

Continuous 

Improvement 

Design 
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Nature of 
information 

Description Sources Relevant comments 

Available 
industry 
GHGMP 
information 

As the hard rock spodumene 
conversion to lithium hydroxide 
is a new industry which is still 
evolving.  Currently there are no 
operational lithium hydroxide 
producers within WA. 

The regulatory requirements to 
develop GHG Management 
Plans for the purpose of 
meeting environmental 
approvals is relatively new 
initiative, thereby limiting the 
availability of public 
information. 

No GHGMP could be found for 
spodumene mining and 
concentrator projects.  

No GHGMP could be found for 
Tianqi Lithium’s Kwinana 
project. The Albemarle 
reference cites emissions for its 
future WA refining only and has 
itself excluded embodied 
emissions from spodumene ore.  
Ie its Kemerton GHGMP has 
reported GHG emissions as if 
Albemarle is a non-integrated 
producer of spodumene within 
the overall lithium hydroxide 
supply chain). 

Public information for mine & 
concentrator operations was 
sourced from Pilbara Minerals given 
their similar resource grade and 
established operations. 

GHG emissions FY2019 data from 
Pilbara’s spodumene mine and 
concentrator facility was used to 
represent an equivalent 
spodumene mine. 

No refinery is currently operational 
with WA.  Albemarle’s Kemerton 
Refinery (under construction) is the 
only modern generation refinery 
with a publicly available GHGMP 
document that could be sourced.  

 

a) Assumed typical emissions 
intensity for mining and 
concentrating where identified.  
This was sourced from CO2e- 
annual reporting sources, 
however given this information 
applies to the Concentrator, this 
detail has not been included in 
the Refinery GHGMP.  

b) An equivalent assumed 
contribution from transport of 
concentrate to a refinery was 
determined.  Again, given this 
information applies to a scope 3 
emission when considering the 
Refinery, this detail has not been 
included in the Refinery GHGMP.  

c) Scope 1 and 2 emissions intensity 
from an Australian Spodumene to 
LiOH refinery was assumed to be 
6.6 t CO2e per tonne LiOH.H2O 
produced. This was taken public 
reporting referencing “expected 
emissions” from Albemarle’s 
Kemerton refinery.  At this time 
there is no operational LiOH 
refinery in Australia. 

Scope 1 and 2 emissions intensity 
from fully operational international 
spodumene to LiOH refineries is 
shown below. 

Study tour  Several overseas facilities were 
reviewed.  An understanding of 
raw material efficiency, power, 
fuel, and transportation was 
gained.  

More than 5 Lithium hydroxide 
refineries located outside of 
Western Australia were visited 
by Covalent’s technical 
representatives.  Information 
collected from the study tour 
was used.  

This was taken from data collected 
during a study tour of operating LiOH 
refineries. The data collected was 
corroborated against public reporting 
references. 

Calculated Scope 1 and 2 emissions 
intensity for equivalent international 
spodumene refinery references = 12.7t 
CO2 per tonne LiOH.H2O produced 

Lithium Ion 
Battery 
value chain 
studies 

Several Lithium-Ion GHG 
lifecycle energy papers were 
reviewed.  These covered 
battery technology and 
application in light vehicles  

Value chain studies were 
reviewed are listed in Appendix 
4 - References. 

While not in any way directly comparable 
to discrete GHG emissions from a 
standalone refinery, the supply chain 
studies provide a basis of considering 
emissions more broadly. A range of 
emissions intensities is shown below 
which capture GHG emissions from the 
recovery of the raw material (brine or 
spodumene) through the supply chain to 
LiOH production. 

These papers reported: 
From Brine / South American refining 
= 5.0 - 7.4 t CO2-e per tonne LiOH.H2O 

Spodumene / Chinese refining  
= 14.8 - 15.1t CO2-e per tonne LiOH.H2O 

Calculated: 
Spodumene / Australian refining 
= 14.8 - 15.1t CO2-e per tonne LiOH.H2O  
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Decarbonisation of electric vehicle supply 
chains (inclusive of the production of 
LiOH.H2O) is an important challenge for 
the industry and dependent on many 
factors.  Relevant aspects of this wider 
sector are described further in Appendix 
3 - EV Lifecycle review. 

GHG Policy 
and 
direction 

Consideration of the latest 
reports on GHG reduction and 
abatement principles and the 
likely policy directions which 
can be expected  

Various examples including; 

- Paris Agreement, 12 
December 2015 
- Report of the Expert Panel 
examining additional sources of 
low-cost abatement 
Department of Industry, 
Science, Energy and Resources, 
14 February 2020 

This information was used to inform 
Project Management and related 
stakeholders 

 

References state that the lithium hydroxide produced in China is the most CO2-intense product 
available on the market.   

The benchmarking exercise has allowed Covalent to establish a much better understanding of other 
developments, and how the Project can further optimise its own development plans.  Through this 
review Covalent was able to contrast its development against others, allowing a range of design 
factors to be further considered and optimised including but not limited to; the location of the 
refinery, layout of units, selection of equipment, understanding the differences in processes selected, 
and opportunities to reduce losses.  

 

5.1.2 Equipment Location and Selection 

Covalent has carefully consider the following: 

• Location of the development to ensure GHG impacts are reduced; 

• High efficiency equipment selection;  

• Reduction of energy losses through improved process and equipment design;  

• Reduction in the generation of waste streams, increased recovery of energy, and recycle and 
reuse of materials; 

• Use of low emissions intensity technologies; 

• Reduction in emissions through the layout and equipment provisions which allow easy future 
adoption of renewables and other technologies as and when their relative economic drivers 
improve.  

To illustrate the consideration of GHG emissions within these aspects of design, several examples 
across the broader Project are given in the Table 2.  These examples employed by Covalent include 
but in no way are not limited only those examples shown within the table, and a significant number 
of other examples exist. 
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Table 2 Design Considerations Employed by Covalent 

 

 

5.1.3 Continuous improvement 
Covalent is committed to its plans to reduce emissions over the project life through its ongoing 
continuous improvement processes.    
 
A previously stated, the environmental objective of Project is to reduce net GHG emissions to as low 
as practicable wherever a commercial viability exists or can be identified.  This approach maximises 
the long-term sustainability of the business without subsidy, encourages the virtuous circle of ongoing 
improvement and investment over time to reduce GHG emissions and waste energy, while 
importantly minimising the risk of environmental harm associated with climate change. 

 
Covalent intends to strive towards becoming an Australian leader within this space and will consider 
all measures needed to improve performance for emissions intensity improvement over time.  A 
number of future brownfield projects are already identified for later implementation as part of a 
continuous improvement approach.  To illustrate the consideration of continuous improvement in 
GHG emissions, several examples are given in the Table 3, with additional detail provided also in 
Appendix 2 -  Continuous improvement in GHG emissions.   

Design - Location 
and Selection 

Examples (including but not limited to) 

Location of the refinery The Refinery will be developed in Kwinana. This location was selected on the basis that more mass of reagent / 
inputs required to be transported to the refinery, than there is mass of concentrate required to be transferred 
from Mt Holland to Kwinana.  In this basis lower transport emissions were able to be realised with the refinery 
development in Kwinana.  The refinery is proposed to be integrated with a number of existing neighbouring 
facilities located within the Kwinana Industrial Area.  This will dramatically improve efficiency of transported 
reagents to the refinery facility, as well as reduce vegetation that would otherwise need to be cleared at Mt 
Holland. 

Location of handling 
and process plant. 

The refinery site has been previously utilised for a variety of purposes including; Used tyre storage, Gorgon 
Project laydown and storage area, Waste management site, etc…   
In regard of previous utilisation of the site, a deliberate deign effort has been applied to ensure areas where 
vegetation was already cleared have been selected and optimised to reduce unnecessary new vegetation clearing 
though good GHG design practices.    
While no quantitative GHG credit has been taken for it in GHG evaluation terms, Covalent will also ensure that 
at the end of its resource life the re-vegetation of all rehabilitated process and tailings areas are satisfactorily 
actioned.   
The proximity of the plant relative to its raw, intermediate and product material movements, has also been 
optimised through design to minimise safety as well as the unnecessary transport of materials.  

Selecting high 
efficiency power 
generation 

Being based in the metropolitan area, Covalent intends to avoid installing any base load generation at its Kwinana 
Refinery given proximity and access to the South West Interconnected Network (SWIN).  The   South West 
Interconnected System (SWIS) has established low emissions capacity that leverages the State’s significant 
natural gas supplies.  While not directly relevant to this GHGMP, an LNG Base load Power station is proposed at 
Mt Holland.  LNG fuel produces much less GHG emissions than an equivalent diesel base load power generation 
plant.   

Design energy network 
to accept renewables  

With the Refinery being close to a metropolitan network, it is expected that the SWIN supply at Kwinana will 
continue to increase its percentage supply contribution from renewables within the SWIS.  Therefore, the refinery 
is expected to increase its renewable power consumption over time. Given its remoteness,  Mt Holland is 
expected to be the most favoured to accept the standalone installation of renewables. 

Avoid selection of poor 
energy efficiency 
equipment and 
processes 
 

Where Covalent selects large electrical power consumption motors (all process facilities) they will be selected as 
well as located on the basis that their consumed power and electrical losses are minimised.  Covalent has 
deliberately avoided selecting inefficient filtration and separation equipment and processes dry stack tailings. 
Across both Covalent’s sites, these unit processes represent a large consumption of energy eg de-watering.  Using 
this example; de-watering will be completed more efficiently achieved through careful selection of low energy 
thickening equipment, maximising the natural gravitational sediment settling and the  decantation of non-
interstitial water, as well as use of high recycled water usage and high wash efficiency equipment and processes.    

Improving layout to 
reduce energy losses 
 

Covalent will further optimise its energy supply systems.  Eg. Locating the motor control centres near to the 
equipment motor power demand to reduce line resistance losses;  Locating the steam generator near to the 
steam demand to reduce heat losses to surroundings. 
Locating the steam generator near to the steam demand to reduce heat losses to surroundings. 

Selecting waste heat 
recovery equipment  

High heating applications such as the pyrometallurgical system in the refinery will incorporate best in class 
modern proprietary technologies, that incorporate the recovery of valuable high-grade heat.  
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Table 3 - Continuous improvement in GHG emissions   

 

5.1.4 Carbon Offsets 

In the move towards societies becoming carbon neutral, carbon offsetting has a role to play.  However, 
it needs to be said that the various principles of offsetting all have one thing in common, which is; the 
presence of a CO2 production emission that requires to be offset.  This underlying aspect is the reason 
why carbon offsetting sits at the bottom of the hierarchy used within the methodology applied by 
Covalent.   

Covalent believes the need for carbon offsets is best considered at an EV sector level.  Covalent feels 
a mandated blanket requirement for regulatory offsets within Australia is risky and could easily drive 
undesired behaviours within a Global market setting.  

Given the export facing nature of the business, Covalent is significantly trade exposed if it is required 
to offset carbon in isolation to its other global competitors.  For this reason, it is essential to the long-
term viability of the business, that carbon offsets are evaluated at an EV sector level.  It is important 
to appreciate, if this approach was not applied then, the global markets would otherwise favour the 
purchase of more of the lowest cost (highest emissions) lithium hydroxide product; which would be 
entirely counter-productive in terms of reducing the generation of GHG emissions from the supply 
chain.     

The development of this Project is predicated on servicing the growing EV market.  The growth of this 
market is an important way consumers, societies and policy makers are adapting to climate change.   

Continuous 
Improvement 

Examples (including but not limited to) 

Renewables The introduction of renewables as a brownfield initiative (particularly at its remote operations) 
is a critical strategy in Covalent’s long term plans.  While to maintain high utilisation all plants 
and lowest energy efficiency overall the plants are required to have a secure power supply 
(and at Mt Holland this will take the form of a high efficiency LNG base load power station), 
both sites’ power networks will be designed to accept future installation of renewables.  The 
power networks will be designed upfront with the flexibility, capability and layout provisions 
to easily accept the future installation of renewables.      

Improved 
process yield 

Various projects are planned once the plant is operational.  In the refinery, these include 
further optimisation and refinement across a range of areas; calcination, crushing roasting, 
leaching, filtration and crystallisation.      

Reduced 
energy input 

Various projects are planned once the plant is operational.  These include the further 
refinement and optimisation of high energy use areas including; power and fuel consumption, 
as well as optimisation of energy recovery within calcination and roasting, optimised steam 
use in crystallisation.     

Improved 
reuse of 
coproducts 

Through our benchmarking studies it was determined that it is common for established lithium 
hydroxide (LiOH) refineries within other jurisdictions to reuse de-lithiated beta spodumene 
(DBS) within neighbouring industries.  These neighbouring industries that consume the DBS 
material, see it a convenient local feed input and agree favourable terms with the LiOH 
refineries on exchange for secure supply access arrangements.    

Reduced 
energy 
through 
improved use 
of waste 

Waste water processing at the refinery represents an energy burden.  Various opportunities 
to optimise the re-use of the various grades of process water have been taken up.  Reusing 
water decreases the total waste water generated and essentially also reducing the energy 
burden associated with it.   

Promote GHG 
minimisation 
within its 
social 
networks and 
communities 

To reinforce and promote the reduction in waste, Covalent will incorporate energy reduction 
and materials recycling programs with its employees as well as have it as a requirement of the 
contractors that it uses.  
In order to further reinforce and promote the use of clean energy, Covalent intends purchase 
Electric Forklifts for use at its Kwinana refinery and install a charging station.  Covalent will 
naturally expand its take up of clean technologies over time. 
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Within the EV global market, it is expected the end consumer within the EV supply chain is sensitive 
to GHG and will demand that the supply chain continues to reduce its carbon emissions to a given “as 
low as is practicably achievable” point.  It is also highly feasible that the customer may not accept 
‘zero’ carbon especially if it means that carbon neutrality results in EVs being more cost prohibitive, 
or results in lower than otherwise take up of EVs in society than otherwise.  It remains uncertain if 
indeed a net zero carbon EV will be regarded as a point of value differentiation that the customer 
accepts and is ultimately willing to fund.   

Covalent will therefore utilise a sustainable business model that remains flexible to utilising carbon 
offsets at any time.   

A literature review conducted on the EV sector and its relative immaturity further supports Covalent’s 
position to remain flexible, and the associated rationale for this is detailed in Appendix 3 - EV Lifecycle 
review.  

 

5.1.4.1  Future Carbon Offsetting within the EV sector  

The EV lifecycle review 
indicates there is 
significant merit in 
producing lithium 
hydroxide in order to 
support the reduction in 
total society emissions 
arising from ICEVs.  
However due to the 
reasons already described, 
it remains uncertain to 
what extent the sector will 
achieve its GHG emissions 
reductions, and to what 
extent carbon offsets are 
needed.  

EV supply chain studies reviewed indicate the carbon footprint reduction floor for EVs has not yet 
been reached and a great deal of ongoing favourable change in this landscape still to come.  It is 
therefore extremely difficult to predict if future end consumers will be comfortable to fund a full level 
of carbon offsets when purchasing EVs.  With the EV market being new and given the continued 
developments to reduce emissions of EVs (their manufacture and grid charging), the consumer 
requirement to support fully carbon-neutral is expected to continue to evolve. 

Covalent will therefore maintain a watch of these moving developments and determine the need for 
carbon offsets in the future as the maturity of the EV sector improves. Covalent will closely follow and 
adapt to the way consumer demands within the EV market change. 

 
  

Potential reductions in CO2e- 

emissions through EV use 
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6 Greenhouse Gas Emission Assessment 

Summary of the Project is provided below. 

Summary of the proposal 

Short description The Proposal is to establish a Lithium Refinery at Kwinana.  
The refinery will process spodumene ore concentrate 
intermediate, sourced from Mt Holland in order to produce of 
battery-grade lithium hydroxide (LiOH·H2O). 

Spodumene ore concentrate 
as a refinery feed 
intermediate  

Nominal output capacity (average)  

Tonnes dry per day 

Peak capacity (maximum) 

Tonnes dry per day 

1,049 1,469 
 

Refinery product  

Expressed in Lithium Carbonate 
Equivalent (LCE) 

121 169 
 

 

The peak capacity of the plant will exceed the nominal capacity by up to 40 per cent in order to 

accommodate for the natural variation in physical and chemical behaviour of the ore body.   

 

Covalent has assessed its GHG emissions against its nominal capacity, and the resulting assessment is 
provided in the table below. 

 

6.1 Construction emissions 
As shown in Table 4 below the assessment estimated GHG emissions arising from the construction 
phase of the Refinery to be approximately 14,163 t CO2-e. Construction emissions comprise entirely 
of scope 1 emissions from the combustion of diesel for stationary purposes.6   
 
  

                                                           
6 The loss of carbon sink due to vegetation removal is excluded on the basis the construction envelope of the Kwinana site is 
predominantly already cleared, and an end of life expectation to rehabilitate and re-vegetate site exists.   

Mt Holland Earl Grey Pit 
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Table 4 – Cumulative CO2e emissions from construction 

  

Cumulative t CO2-e 
 

Refinery Construction GHG 
Emissions 

 
Scope 1 

 
Scope 2 

 

Total  
Scope 1 & 2 

 

 

Construction emissions  
 

 

14,163 
 

0 
 

14,163 

 
The construction phase of the project will occur over multiple years.  Refinery GHG emissions from 
the construction phase are comparatively minor given they represent less than 4.5% of the emissions 
arising from the first full year of Covalent’s operations, which is described further in the section below. 

 

6.2 Operational emissions 
As shown in Table 5 below the assessment showed GHG emissions from the initial annual operation 
of the facility is estimated to be 6.3 tonne CO2e- per tonne of product7. This compares favourably to 
the various benchmarks highlighted in Table 6.   
 
Operational GHG emissions are attributed to the consumption of grid electricity (scope 2 emissions) 
and the combustion of natural gas and reagents (scope 1 emissions). 
 

A summary of Covalent’s internal target CO2e- intensity is given below. 

 
Table 5 – Covalent’s internal target CO2e- intensity 

 
 

Refinery Operational GHG 
Emissions Intensity 

 

t CO2 per t lithium hydroxide 8 

% Reduction from 
benchmark reference 

 
Scope 1 

 
Scope 2 

 

Total  
Scope 1 & 2 

 

 

International 
benchmark 

 

WA 
benchmark  

Baseline 2025 emissions ≤3.2 ≤3.1 ≤6.3 50% 4% 

  

                                                           
7 Scope 1 = 159,874 t CO2e- per annum; Scope 2 = 157,575t CO2e- per annum; ie Total Scope 1 and 2= 317,450 t CO2e- per 
annum on a nominal production basis. 
8 Calculations assume nominal availability of the production facilities.  

Drilling rig at Mt Holland 
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Table 6 - Benchmark CO2e- intensity  

 

Covalent 
Refinery Scope 
1 and 2  
t CO2e- per t 
lithium hydroxide 

 
Refinery Facility Equivalent 
Benchmark Processing 
Reference 

 

Benchmark reference  
t CO2e- per t lithium 

hydroxide 
 

 
 

 Comments 

 
≤6.3 9 

Documented WA Industry  
 
 

6.6 10
 

Data take from public reference of 
from similar refinery 

Estimated International  
 

12.7 11
 

Data from supply chain studies, as 
well as notes taken from site visits 

7 Conclusion from the assessment 

Key aspects relevant to this GHGMP have been considered as part of the methodology applied. The 
contribution of GHG emissions from Covalent’s Lithium Hydroxide Refinery in 2025 is estimated to be 
equivalent to less than 0.1% of Australia’s annual emissions in 201912, and in this context the Project’s 
emissions are not considered to be significant.  

Total Scope 1 and 2 GHG emissions intensity for Covalent’s Refinery is estimated to be 6.3 tonne CO2e- 
per tonne of lithium hydroxide produced, or 317,450 t CO2e- per annum as determined on a nominal 
annual production basis.  On a relative annual basis, the project is expected to produce enough lithium 
hydroxide product to reduce society’s vehicle emissions by more than 1,600,000 tonne of CO2e- per 
annum through the displacement of existing internal combustion engine vehicles which would 
otherwise be used13.  This expected net global reduction has the potential to grow further as society’s 
electricity grids continue to decarbonise through each Country’s jurisdictional efforts to support the 
ongoing take up of renewables. 

While the use of lithium is an essential input within modern societies seeking to decarbonise, the 
concentration and refinement of lithium hydroxide is a necessary emission in order to achieve net 
lower societal CO2e- emissions overall. The reduction in carbon intensity within society is a key long-
term success driver for the Covalent’s Project.   

Covalent is committed to further progressively reducing its own emissions.  To that end Covalent will 
set itself 5 yearly internal targets, where it intends to reduce its emissions intensity where 
commercially viable, to avoid and minimise greenhouse gas emissions as far as practicable.   

Notwithstanding its stated continuous improvement program, based on comparison to benchmarks, 
Covalent’s proposed GHG emissions intensity provided in this management plan is indeed the lowest 
publicly announced GHG emissions intensity for a spodumene refinery within Australia, and is 
anticipated to be also the lowest in the world. 
 

                                                           
9  As detailed in Table 5 above 
10  Report for Albemarle Lithium - GHD Report - GHG Management Plan - p8 
11 Data corroborated between Study tour and research. 
12 Based on NGERS citing Australian corporations collectively reported 338 million tonnes Scope 1 emissions, 
and 88 million tonnes Scope 2 emissions for the 2018-2019 reporting period. 
13 Key assumptions; 20,000km driven per vehicle, other assumptions taken from; 
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20lig
ht%20vehicles%202018.pdf https://www.virta.global/blog/ev-charging-101-how-much-electricity-does-an-electric-car-use 

 

https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202018.pdf
https://www.ntc.gov.au/sites/default/files/assets/files/Carbon%20dioxide%20emissions%20intensity%20for%20new%20Australian%20light%20vehicles%202018.pdf
https://www.virta.global/blog/ev-charging-101-how-much-electricity-does-an-electric-car-use
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Appendix 1 - Abbreviations 

Acronym Term 

CER  Clean Energy Regulator 

CO2  Carbon dioxide 

DEFRA  UK Government Department for Environment, Food and Rural Affairs 

EMS  Environmental Management System 

EPA  Environmental Protection Authority 

EV Electric Vehicle 

GHG  Greenhouse gas 

GHGMP  Greenhouse Gas Management Plan 

GWP  Global warming potential 

ha  Hectares 

ICEV Internal Combustion Engine Vehicle 

IPCC  Intergovernmental Panel on Climate Change 

kt Thousand tonnes 

LiOH Lithium Hydroxide 

Mt  Million tonnes 

NGER / NGERS  National Greenhouse and Energy Reporting / Scheme 

SWIN South West Interconnected Network 

SWIS South West Interconnected System 

t CO2-e  Tonnes of carbon dioxide equivalent 

t CO2-e pa Tonnes of carbon dioxide equivalent per annum 

tpa  Tonnes per annum 

WA  Western Australia 
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Appendix 2 -  Continuous improvement in GHG emissions 

 

Continuous Improvement Examples (including but not limited to) 

Renewables The introduction of renewables as a brownfield initiative is a critical strategy in Covalent’s long term plans.  While the plant is required to have 
a secure power, the power network at both sites will be designed upfront with the flexibility, capability and layout provisions to easily accept 
the future installation of renewables. 
The Covalent Project has financially modelled the incorporation of renewables assuming the basis that; renewables can be funded as a 
brownfield project through a reduction in future operational power costs.  This has been done given a base power supply network must be 
installed initially irrespective, and renewables can therefore be implemented when the full commercial economics of the equivalent fully 
installed cost supply becomes viable. The transient supply nature of renewable supply necessitates base supply being installed upfront.  
Importantly, by design Covalent will be able incorporate future renewables at the time when operational at its ability to self-fund capital 
expenditure becomes commercially attractive to its operations.  This approach allows what is a capital-intensive but efficient project to 
commence its operations, while over the longer term offers a pathway to the implementation of an important production cost advantage, as 
well as a social point of differentiation that may influence socially responsible lithium hydroxide customers within the EV supply chain. 
A number of competing but equally important regulatory requirements also coexist (predominantly at Mt Holland) and together these 
requirements limit the implementation of renewables for the project overall at the time the project is proposed to be constructed. These 
aspects are summarised below: 

- Sites have limitations on extinguished native title boundaries and while Covalent has received excellent support for its project, an 
increase in tenure area requirements takes considerable time to resolve in this regard.   

- Similarly, limitations exist on the site’s development envelope and clearing of vegetation and particularly priority species.  These 
considerations limit the area which can be disturbed as well as the efficient placement of infrastructure which can be achieved.   

- While it does not fully meet the layout requirements needed for installing a solar renewable energy solution, nearby legacy tailings 
areas at Mt Holland are considered suitable locations for the placement of future renewables.  However, given that Contaminated 
Sites regulations pass the risk of future liabilities to any new operator/occupier of a disturbance area, this forms a significant barrier 
to Covalent considering such a location as an option.   

- The large disturbance area requirements needed for solar power generation together with the constraints mentioned represent are 
significant hurtle at this time.  Covalent expects however that in time it will find a workable solution, and it will seek to incorporate 
renewables as a continuous improvement opportunity.      

Improved process yield Brownfield projects seeking to increase yield will significantly reduce GHG emission intensity.  Various projects are planned once the plant is 
operational.  These include the further refinement and optimisation of the process and its equipment across both sites including, but not limited 
to; mining, crushing, milling and liberation, cut points, screening, flotation, calcination, roasting, leaching, filtration and crystallisation.      

Covalent is internally incentivised to ensure process yield is continuously improved for the life of the project. 
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Reduced energy input Brownfield projects seeking to optimise energy usage will significantly reduce GHG emission intensity.  Various projects are planned once the 
plant is operational.  These include the further refinement and optimisation of high energy use areas.     

Again, Covalent is internally incentivised to ensure energy intensity inputs are continuously reduced for the life of the project. 

 

Improved reuse of coproducts Covalent initially assumes its refinery de-lithiated beta spodumene (DBS) will be returned to the mine rather than have it go to a metropolitan 
land fill facility. This additional transport back to the mine is disadvantageous in terms of the project’s initial GHG emissions.  

Through our benchmarking studies it was determined that it is common for established lithium hydroxide (LiOH) refineries within other 
jurisdictions to reuse DBS within neighbouring industries.  These neighbouring industries that consume the DBS material, see it a convenient 
local feed input and agree favourable terms with the lithium hydroxide refineries on exchange for secure supply access arrangements.    

Covalent is committed to establishing practicable and commercially viable reuse option within the Kwinana / Perth metropolitan area.  Covalent 
is also internally incentivised to ensure a viable market for this coproduct is established within the first 5 years of operation. 

 

Reduced energy through 
improved use of waste 

Brownfield projects seeking to reduce waste and increase reuse will significantly reduce GHG emission intensity.  Various projects are planned 
once the plant is operational.  One such example is given below:  

Waste water processing at the refinery represents an energy burden.  Various opportunities to optimise the re-use of the various grades of 
process water have been taken up.  Reusing water decreases the total waste water generated and essentially also reducing the energy burden 
associated with it.  Operational perseverance and the development of experience will be important factors in Covalent’s successful waste 
minimisation strategy. 
 

Promote GHG minimisation 
within its social networks and 
communities 

To reinforce and promote the reduction in waste, Covalent will incorporate energy reduction and materials recycling programs with its 
employees as well as have it as a requirement of the contractors that it uses.  

In order to further reinforce and promote the use of clean energy, Covalent intends purchase Electric Forklifts for use at its Kwinana refinery 
and install a charging station.  Covalent will naturally expand its take up of clean technologies over time.  
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Appendix 3 - EV Lifecycle review  

A review of the lifecycle CO2 emissions of EVs was conducted.  Due to the growth in this new sector, 
the lifecycle CO2 emissions of EVs continues to improve and a summary is provided below: 

- There is much research about how the whole-life energy costs of building and running an EV 
compare to an Internal Combustion Engine Vehicle (ICEV).   

- While EV versus ICEV research is sometimes conflicting, it is anticipated that over time the key 
input assumption drivers for EVs will continue to improve.  Thus, the resulting GHG benefits 
of EVs will continue to grow and offer a significant CO2 reduction advantage.   

- The whole of life carbon footprint of an EV largely relates to two aspects, namely; (i) the 
emissions from the EV’s battery production, and (ii) the emissions from the electricity 
generation/supply needed to recharge the EV.  The below summary provides supporting 
information re; (i) and (ii). 

 
 

(i) GHG Emissions from the EV’s battery production 

Battery producers are working hard to improve emissions and a number of key factors influencing 
emissions continue to change. This is outlined further below: 

- Car battery manufacturing is a resource-intensive activity, and a large portion of an EV’s 
upfront carbon cost is associated with the battery manufacture. 

- Like ICEV, the curb weight of and EV is an important factor impacting the CO2e emissions when 
operating the vehicle over its life time.  With advancements in battery technology, induction 
motors and permanent magnets, materials of construction, regenerative charge braking 
systems, electronic controllers, etc… it is expected that significant reductions given the 
relative immaturity of the EV sector.     

- As manufacture techniques associated with Li-ion batteries are still rapidly growing and the 
associated material recycling industry is improving, there remains a significant CO2 emissions 
reduction potential from EV use in society.  

- The current production of lithium-ion batteries on average emits around 0.060 to 0.11 t CO2e 
per kWh battery capacity produced. This range is related to the production method applied 
and the type of grid electricity used in the battery manufacturing process.  

Low cost/higher emissions of ICEVs  remain in tension with 

investment and demand for higher cost/lower emissions of EVs 
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- European developments in battery production capacity are seeking to utilise hydro-electric 
power sources and this is expected to have a significant impact on the sector, and potentially 
offer an important production cost advantage as well as social point of differentiation that 
may influence consumer choice at time of EV purchase. 

- The EV sector is expected to operate in a virtuous circle.  As the sector grows and investments 
are made, the GHG emissions are expected to decrease further given; battery factories will 
continue to be significantly scaled up and operate at full capacity and technology 
advancements improve. 

- As the sector grows the GHG emissions intensity from battery raw material inputs and their 
related mining and refining operations will improve, and an increased proportion of recycled 
materials utilised. Raw materials include nickel, cobalt, manganese, as well as lithium.  These 
components typically around 30% of the battery inventory.   

- The relative ratios these cathode materials can vary.  In a “Lithium-ion NMC battery” (ie Nickel-
Manganese-Cobalt battery which has a small amount of Lithium) the relative split of elemental 
components present in the cathode powder is approximately Nickel 24%; Manganese 23%; 
Cobalt 12%; and Lithium 7%. 

- Different batteries have different lithium contents.  A “Lithium-Iron-Phosphate” (LFP) battery 
is a common alternative battery technology to NMC.  However, LFP batteries are considered 
a less effective technical solution for EVs because of their low energy density.  For the same 
required battery power rating (kW) an LFP battery requires more mass and volume ie a 115kW 
NMC battery has approximately 170kg of inventory, while the equivalent LFP inventory weighs 
35% greater (210kg) as well as occupies more space.  For this reason, when considering only 
the interest of lowing the total GHG emissions through the use of an EV, LFP batteries are not 
ideal.  

- In newer battery technologies the average nickel content is expected to increase and the 
cobalt content to decrease, as batteries are expected to move towards higher energy density 
and away from cobalt.  The lithium content does not vary considerably between these 
alternatives. 

- Recycling metals from used batteries is an important step in reducing GHG supply chain 
emissions as it reduces the need for new raw materials. In Europe cobalt, nickel and copper 
are currently recycled with relatively high efficiency. In contrast there is little large-scale 
recycling of lithium due to high recycling costs, relatively low raw material prices and low 
volumes of collected batteries.   

- Optimal large-scale metal recycling technologies are not yet readily available. However 
Covalent will maintain a watch as this market evolves, and if the opportunity to incorporate 
downstream recycled feed materials and reduce GHG emissions arises, then it will be 
assessed.  
 

(ii) GHG emissions from electricity generation needed to recharge EVs 

Reducing EVs battery production supply chain’s emissions is not the only way the EV sector intends to 
reduce its emissions.  Various Governments and operators of electricity networks have been 
improving GHG emissions.  The decarbonisation of electrical networks is a significant factor in reducing 
GHG emissions in global vehicle emissions as well as all supply chains that use electricity. The supply 
of lithium hydroxide production plays a key role in unlocking reduced GHG vehicle emissions and this 
is outlined in detail below: 

- While more CO2 emissions are required to produce an EV than a conventional vehicle, this 
apparent unfavourable carbon impost is offset by significantly lower emissions through the 
lower lifecycle emissions from driving EVs.  The electricity required to charge an EV of course 
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needs to be generated and supplied, thus an EV’s total GHG emissions can only be as ‘clean’ 
as the electrical grid connection used to when charging the vehicle.   

- EVs are reported to produce half the CO2 of a traditionally fuelled car (including accounting 
for the manufacture of the EV’s battery). However, in countries which have taken up grid-
connected renewables at a faster rate, EVs in those countries are emitting around a quarter 
of the CO2 of conventional vehicles.  

- With each passing year as the mix of grid electricity is expected to get greener, and therefore 
the clean credentials of electric vehicles will continue to grow stronger.  Its predicted that 
within 5 years in some countries, an EV (charged in countries with high renewable mix 
networks) could produce 10% the CO2 emissions of a conventional vehicle. 

 

  

EVs can be thought of as having an upfront ‘carbon cost’ for manufacturing the battery and other 
components, which can then be ‘repaid’ through lower emissions as they are driven.  As grid electricity 
carbon intensity improves the time taken to ‘repay’ the initial carbon cost reduces. 

Essentially, when considering the ongoing rapid pace of structural change in the sector and the variety 
of dynamics described above, one would anticipate more work will likely occur in the sector before 
carbon offsets (which are the lowest form of mitigation in the hierarchy) are likely to be considered. 
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Vehicles in China  

o. EPA Environmental Factor Guideline Greenhouse Gas Emissions 
https://epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20GHG%20Emissions%20-%2016.04.2020.pdf 

 

p. https://www.weforum.org/agenda/2019/06/what-is-carbon-offsetting/ 

q. https://www.minviro.com/category/lithium/ 

r. https://inews.co.uk/essentials/lifestyle/cars/car-news/electric-cars-co2-emissions-half-that-of-
petrol-and-diesel-333886   

s. http://www.robinchapple.com/sites/default/files/Carbon%20Emissions%20Inventory%20Major%2
0Resource%20Projects%20%E2%80%93%20AGEIS%202012%20data.pdf 

t. https://www.drax.com/energy-policy/how-clean-is-my-electric-car/ 

u. https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-
%20GHG%20Emissions%20-%2010.04.2020.pdf 

https://unfccc.int/files/meetings/paris_nov_2015/application/pdf/paris_agreement_english_.pdf
https://www.industry.gov.au/sites/default/files/2020-05/expert-panel-report-examining-additional-sources-of-low-cost-abatement.pdf
https://www.industry.gov.au/sites/default/files/2020-05/expert-panel-report-examining-additional-sources-of-low-cost-abatement.pdf
http://www.pilbaraminerals.com.au/site/PDF/2513_0/2019AnnualReport
https://s3-ap-southeast-2.amazonaws.com/assets.mineralresources.com.au/app/uploads/2019/10/09081221/2019SustainabilityReport02156836.pdf
https://s3-ap-southeast-2.amazonaws.com/assets.mineralresources.com.au/app/uploads/2019/10/09081221/2019SustainabilityReport02156836.pdf
https://s3-ap-southeast-2.amazonaws.com/assets.mineralresources.com.au/app/uploads/2019/10/09081221/2019SustainabilityReport02156836.pdf
https://www.weforum.org/agenda/2019/06/what-is-carbon-offsetting/
https://inews.co.uk/essentials/lifestyle/cars/car-news/electric-cars-co2-emissions-half-that-of-petrol-and-diesel-333886
https://inews.co.uk/essentials/lifestyle/cars/car-news/electric-cars-co2-emissions-half-that-of-petrol-and-diesel-333886
https://www.drax.com/energy-policy/how-clean-is-my-electric-car/
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20GHG%20Emissions%20-%2010.04.2020.pdf
https://www.epa.wa.gov.au/sites/default/files/Policies_and_Guidance/EFG%20-%20GHG%20Emissions%20-%2010.04.2020.pdf
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v. National Greenhouse and Energy Reporting Act 2007  
 https://www.legislation.gov.au/Details/C2007A00175 

 

w. GHG Protocol - Product Life Cycle Accounting and Reporting Standard 
https://ghgprotocol.org/sites/default/files/standards/Product-Life-Cycle-Accounting-Reporting-
Standard_041613.pdf 

 

x. http://www.cleanenergyregulator.gov.au/NGER/About-the-National-Greenhouse-and-Energy-
Reporting-scheme 

y. http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20r
eporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-
energy-data-2018-
19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608
%7d&PageFirstRow=101 

 
 

z. Quarterly Update of Australia’s National Greenhouse Gas Inventory: December 2019 - 
Incorporating emissions from the NEM up to March 2020 

https://www.industry.gov.au/sites/default/files/2020-05/nggi-quarterly-update-dec-2019.pdf 

 

aa. Commonwealth Department of the Environment and Energy 2018, National Greenhouse Accounts 
Factors, retrieved on 12 October 2018 

http://www.environment.gov.au/climatechange/climate-science-data/greenhouse-gas-
measurement/publications/national-greenhouseaccounts-factors-july-2018 

bb. Commonwealth of Australia 2017, National Greenhouse and Energy Reporting Act 2007, 
Compilation No. 18, Office of Parliamentary Counsel, Canberra  

cc. Commonwealth of Australia 2018a, National Greenhouse and Energy Reporting (Measurement) 
Determination 2008, Compilation No. 10, Office of Parliamentary Counsel, Canberra 

dd. Commonwealth of Australia 2018b, Quarterly Update of Australia’s National Greenhouse Gas 
Inventory for March 2018, retrieved 19 October 2018, from 

http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-
gasmeasurement/publications/quarterly-update-australias-national-greenhouse-gas-
inventorymarch-2018 

ee. Commonwealth of Australia 2018c, State and Territory Greenhouse Gas Inventories 2016, 

retrieved 19 October 2018, from  

http://www.environment.gov.au/climate-change/climatescience-data/greenhouse-gas-
measurement/publications/state-and-territory-greenhouse-gasinventories-2016 

  

https://www.legislation.gov.au/Details/C2007A00175
https://ghgprotocol.org/sites/default/files/standards/Product-Life-Cycle-Accounting-Reporting-Standard_041613.pdf
https://ghgprotocol.org/sites/default/files/standards/Product-Life-Cycle-Accounting-Reporting-Standard_041613.pdf
http://www.cleanenergyregulator.gov.au/NGER/About-the-National-Greenhouse-and-Energy-Reporting-scheme
http://www.cleanenergyregulator.gov.au/NGER/About-the-National-Greenhouse-and-Energy-Reporting-scheme
http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-energy-data-2018-19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608%7d&PageFirstRow=101
http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-energy-data-2018-19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608%7d&PageFirstRow=101
http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-energy-data-2018-19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608%7d&PageFirstRow=101
http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-energy-data-2018-19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608%7d&PageFirstRow=101
http://www.cleanenergyregulator.gov.au/NGER/National%20greenhouse%20and%20energy%20reporting%20data/Corporate%20emissions%20and%20energy%20data/corporate-emission-and-energy-data-2018-19?Paged=TRUE&p_ID=100&View=%7b2A963593%2d0DEC%2d4A38%2d8FD8%2dCDD3C8E78608%7d&PageFirstRow=101
https://www.industry.gov.au/sites/default/files/2020-05/nggi-quarterly-update-dec-2019.pdf
http://www.environment.gov.au/climatechange/climate-science-data/greenhouse-gas-measurement/publications/national-greenhouseaccounts-factors-july-2018
http://www.environment.gov.au/climatechange/climate-science-data/greenhouse-gas-measurement/publications/national-greenhouseaccounts-factors-july-2018
http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-gasmeasurement/publications/quarterly-update-australias-national-greenhouse-gas-inventorymarch-2018
http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-gasmeasurement/publications/quarterly-update-australias-national-greenhouse-gas-inventorymarch-2018
http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-gasmeasurement/publications/quarterly-update-australias-national-greenhouse-gas-inventorymarch-2018
http://www.environment.gov.au/climate-change/climatescience-data/greenhouse-gas-measurement/publications/state-and-territory-greenhouse-gasinventories-2016
http://www.environment.gov.au/climate-change/climatescience-data/greenhouse-gas-measurement/publications/state-and-territory-greenhouse-gasinventories-2016
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