
Sustainable Aluminium

Sustainable construction and manufacturing is now high up on the social agenda and rightly so. To what extent 

can aluminium also uphold its name as a material of the future in this field? 

Many aspects are involved in the assessment of the sustainability of the various materials. For example, the well-

known carbon footprint indicates how much energy the entire manufacturing cycle requires to use a raw material 

in a product. This is because energy consumption gives an indication of the potential greenhouse gases that may 

be released by the generation of energy. But in determining whether or not a material is sustainable, certain other 

aspects still have to be considered. First of all, a material may be rare, meaning that our natural reserves are at risk 

of running out. Furthermore, we assess whether toxicologically adverse effects play a role during the mining,

manufacturing and/or use. Finally, it is important to establish to what extent a material is easily reusable or 

recyclable.

Many representative bodies figure prominently in the public debate about the sustainability of materials. The 

interests are considerable and, as a result, the discussion about the sustainability of materials is sometimes limited 

to the advantageous aspects of a specific material. This does not do justice to the important issue of sustainability. 

Because of this, aluminium is still too often unjustifiably framed as ‘unsustainable’. This is a reference to the level of 

energy consumption needed for electrolysis of the primary material. On top of this, the mining of bauxite, the raw 

material for aluminium, has long been associated with environmental damage. This originates from the less than 

environmentally-aware manner in which mining was done in the past.

But what is the actual position now?

Carbon footprint of aluminium

The production of so-called primary aluminium is indisputably energy-intensive.

The worldwide average Co2 equivalent for aluminium is 16.7 kg/ton. However, this number is quite a bit lower in 

Europe: 6.7 kg/ton. 



Manufacturers such as Hydro are now also offering material that has been produced and certified with an 

equivalent lower than 4.0 kg/ton, i.e. guaranteed to consist of at least 75% ‘post-consumer scrap’; material that has 

already been previously used. And it is expected that these figures will further improve in the future. 

By carefully acquiring the raw materials, manufacturers can therefore ensure that they produce sustainable 

products from aluminium. But enormous progress has been made in this field in recent years, meaning that there 

are considerable differences in relation to the amount of CO2 produced per ton of aluminium produced. The 

improved process efficiency of Western aluminium manufacturers in particular, combined with the use of 

sustainable sources of energy means that aluminium is now available for less than 4 kg CO2 per ton. This is a 

huge improvement in comparison to the ‘old’ values that were sometimes up to five times higher.

Compared to other materials such as steel or concrete, for example, a value of 4 kg CO2/ton aluminium still 

appears to be high. But lightweight aluminium is characterised by a distinctly lower material consumption per 

product (in kilograms) than these materials. Even if you only take the carbon footprint aspect into consideration, an 

‘honest’ comparison suggests that aluminium may be considered far more sustainable than people think. And the 

aluminium industry is marching forward: people are working hard to achieve even more improvements in this field 

too. 

Low-CO2 aluminium

Aluminium giants Alcoa and Rio Tinto have developed Elysis technology in a joint venture, which has reduced the 

direct emission of greenhouse gases during the traditional smelting process to zero. Carbon material is normally 

used in the production of aluminium which burns during the process. Alcoa discovered a new process during 

which oxygen is released rather than CO2. The potential advantages for the environment are enormous. 

Apple is endeavouring to reduce the impact of its products on the environment through innovation. For this reason, 

Apple is helping to speed up this development. 

Bauxite mining

In the past, bauxite mining, as in the case of many other mining operations, caused a great deal of damage to the 

natural surroundings in the mining areas. The industry has now dealt rigorously with this issue by introducing a



series of initiatives such as the Aluminium Stewardship Initiative (ASI). The ASI is a worldwide non-profit 

organization which aims to create sustainable standards for the whole aluminium value chain - from responsible 

management to social and environmentally-related standards. The Aluminium Stewardship Initiative was set up in 

September 2012 and is the first initiative to promote sustainable standards for the aluminium value chain. The ASI 

has more than 70 members, including major aluminium producers and important users such as Hydro, BMW, Audi, 

Nespresso, Heineken and Apple.

Nowadays, the industry is setting up projects to restore the landscape to its original state after mining has taken 

place. These generally involve reforestation projects. In some cases, the landscape is being transformed, for 

example, into a commercial forest, an agricultural or recreational area. The idea behind this is to make it more 

productive for the local population. Tropical rainforests are always restored to their original state. The production 

of aluminium is a strictly controlled process during which waste products and emissions can be fully reused to 

prevent the adverse toxicological aspects involved in the mining and production of aluminium. This can also be 

attributed to the ASI.

Further consideration of sustainability

In Europe, the concept of sustainability is now being considered in a more balanced way. It is recognised that the 

reuse of material is of crucial importance to the preservation of our planet. Because of this, recycling or, even 

better, reuse, is being rated positively in the assessment of materials. In this field in particular, aluminium is head 

and shoulders above all the other materials. There are very few metals that can match the lifecycle of aluminium. It 

is corrosion resistant and can be recycled time and time again.  On top of that, only about 5% of the energy 

needed to produce primary aluminium is used.  

In matters relating to the scarcity of natural raw materials, aluminium compares favourably. Aluminium is the most 

common metal on Earth. The established stocks are therefore much larger than those of most other raw materials. 

For this reason, aluminium is not on the European Commission’s list of critical materials (‘Critical raw materials 

2017’). 

As a rule, aluminium can be used maintenance-free during the lifespan of a product without needing an extra 

protective layer. In this way, we can prevent chemicals, such as those in preservation systems for wood and steel, 



from being released into the natural environment and maintenance costs are avoided. On this point, aluminium 

scores very favourably.

Aluminium as a catalyst for a sustainable future

With aluminium as a raw material, we can achieve a more sustainable future. Cars, trucks and trains are becoming 

increasingly lightweight due to the use of aluminium. This lowers energy consumption even further. In the case of 

initiatives such as the hyperloop, this aspect helps to lower the impact our transport has on the environment to a 

large extent. The weight advantages gained with aluminium are also reflected in freight transport: lighter products 

and packaging materials ultimately require less energy for transportation.

Furthermore, aluminium is undeniably an enabler where renewable energy is concerned. For example, solar 

energy is generated using panels constructed from smart aluminium profiles and fixed to all kinds of aluminium 

supporting systems. The fact that this material is lightweight and maintenance-free means that we can now see 

aluminium on almost every roof.

This means that aluminium is a fantastic material: it can be continually reused and adapted time and again to meet 

the needs and challenges of the future in the best possible way.


