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Abstract 

This guidance addresses the life cycle environmental impact category “climate change”. It 

specifies the principles, requirements and methodologies for quantifying and communicating 

greenhouse gas (GHG) emissions from primary aluminium production processes and the 

associated cradle-to-gate partial carbon footprints of their products and pre-cursors (e.g. bauxite, 

alumina).  This guidance is aligned with international (ISO) standards for environmental 

management and greenhouse gas emissions calculation and the communication of carbon 

footprint information but represents a specified approach to the aluminium sector and its products. 

Employment of this best practice guidance enables bauxite and/or other ores, alumina and 

aluminium producers (their customers and other stakeholders) to calculate and communicate 

harmonized and comparable carbon footprints of a product or set of products. While there is 

significant cross-over with corporate accounting principles (greenhouse gas inventories of an 

entity, company or set of companies) – including default data, calculation methodologies and 

relevant processes – the scope of emissions accounting can differ between CORPORATE and 

PRODUCT carbon footprint metrics (even within given companies).  This guidance is applicable 

to the development of product carbon footprints – for guidance on corporate accounting, 

alternative sources should be used. 
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1. Introduction

This guidance addresses the life cycle environmental impact category “climate change”. It 

specifies the principles, requirements and methodologies for quantifying and communicating 

greenhouse gas (GHG) emissions from primary aluminium production processes and the 

associated cradle-to-gate partial carbon footprints of their products and pre-cursors (e.g. bauxite, 

alumina).  

This guidance is aligned with international (ISO) standards [1,2,3,4,5]. for environmental 

management and greenhouse gas emissions calculation and the communication of carbon 

footprint information, but represents a specified approach to the aluminium sector and its products. 

This guidance is applicable to the development of product carbon footprints – for guidance on 

corporate accounting, alternative sources should be used. 

2. Goal and Scope

2.1 General

The climate change impact of a product, expressed as carbon dioxide equivalents (CO2e), is the 

summation of all GHG emissions and removals over the partial (cradle-to-gate) life cycle of the 

product (or process). This guidance does not address avoided emissions or actions taken to 
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mitigate released emissions. This guidance is also not designed to be used for quantifying GHG 

reductions from offsets or claims of carbon neutrality. 

 

2.2 Product Category  

 

The goal of this guidance is to provide practitioners with a standardised approach to the 

calculation of climate change impact of a given mass of primary aluminium and precursor 

products, including: 

• Dry bauxite and/or other ores 

• Aluminium hydroxide (Al(OH)3, commonly known as “hydrate”) 

• Aluminium oxide (Al2O3, commonly known as “alumina”)  

• Primary aluminium tapped from electrolytic cells or pots during the electrolytic reduction 

of metallurgical alumina, excluding alloying additives and recycled aluminium. 

• Alloyed and unalloyed primary aluminium in different forms produced in the cast-house 

of aluminium smelters from liquid primary aluminium 

 

2.3 System Boundary  

 

The system boundary can be illustrated by the following flow-chart. The yellow boxes refer to 

the core processes which are under the responsibility of the aluminium industry. 

 

 
Figure 1. System boundary of primary aluminium production. 

 

For primary aluminium this includes the unit processes bauxite and/or other ores mining, alumina 

production (hydrate production & calcination), anode production, electrolysis, ingot casting, raw 

materials transport, electricity generation, and waste processing. It also includes the production 

of ancillary materials and fuels required for primary aluminium production. It does not include 

the stages of “production of semi-finished products from raw material”, “use” and “end-of-life”. 

 

3. Life Cycle Impact Assessment 

 

This carbon footprint study uses only one impact category: climate change. The different 

substances which have been considered as GHG emissions and the selected characterization 

factors shall be reported. 
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1) Specified product to which the calculated cradle-to-gate carbon footprint relates and 

declared unit, e.g. 1 tonne 

2) The percentage of climate change impact that is derived from secondary data, if any 

3) Source of global warming potential (GWP) values used  

4) If input materials include scrap, elements contained in section 7.2.3.2 are recommended 

to be disclosed 

 

The product in question covered by this guidance is listed under section 2.2.  
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