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When it was established in 1972, data 
was always at the heart of and key to the 
International Aluminium 
Institute (IAI). Throughout 
the last 50 years, IAI 
member companies have 
been engaged across the 
supply chain, and it is 
through this engagement 
that the aluminium industry 
aims to promote a wider 
understanding of its 
activities and demonstrate 
both its responsibility in 
producing the metal and the 
potential benefi ts to be realised through 
its use in sustainable applications.

Through the development of detailed 
datasets and modelling, the IAI very much 
adheres to its purpose of promoting the 
sustainable development of the aluminium 
industry and increasing demand for 
aluminium products by raising awareness 
of their unique and valuable properties.

Creating GHG Pathways
While modelling and reporting is not a 
new concept for the IAI, one of the more 
recent models, the Aluminium Sector 
Greenhouse Gas Pathways to 20501, 
which was launched in March 2021 and 
updated in September 2021, is possibly 
one that gained and continues to gain a 
signifi cant amount of recognition.

The report sets out three credible 
and realistic approaches to emissions 
reductions for the aluminium industry, 
in line with the International Energy 
Agency’s (IEA) Beyond 2 Degree Scenario. 
The pathways are based on the IAI’s 
unrivalled data and leading analysis of the 
global aluminium industry.

While the industry works to reduce its 
emissions by about 80%, demand for 
aluminium products is also predicted 
to grow. Over the coming decades, 
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global demand for primary aluminium 
will increase by up to 40% and recycled 

aluminium from post-
consumer scrap will more 
than triple through to 
2050, as economies grow, 
urbanise, and build up their 
infrastructure.

The three pathways were 
broken down into:

Electricity 
Decarbonisation -
More than sixty per 
cent of the aluminium 
sector’s 1.1 billion 

tonnes of CO2e emissions (2018) are 
from the production of electricity 
consumed during the smelting process. 
Decarbonised power generation and 
the deployment of carbon capture 
utilisation and storage (CCUS) offer the 
most signifi cant opportunity to reduce 
emissions to near zero by 2050.

Direct Emissions – Emissions from 
fuel combustion make up 15% 
of the industry’s emissions. 
Here, electrifi cation, fuel 
switching to green 
hydrogen and CCUS 
offer the most credible 
pathways. Process 
emissions make up a 
further 15% and require 
new technologies, such 
as inert anodes. These 
emissions and those 
in transport and raw 
materials will need to be 
reduced by 50-60% from 
a Business as Usual (BAU) 
baseline scenario by 2050.

Recycling and 
Resource Effi ciency – 
Increasing collection rates 
to near 100% as well as 
other resource effi ciency 
progress by 2050 would 

consumer scrap will more 
than triple through to 
2050, as economies grow, 
urbanise, and build up their 
infrastructure.

broken down into:

Decarbonisation -
More than sixty per 
cent of the aluminium 
sector’s 1.1 billion 

Reliable data – The building block 
of a model aluminium industry

reduce the need for primary aluminium by 
20% compared to BAU, which in turn will 
cut the sector’s emissions by an additional 
300 million tonnes of CO2e per year – a 
fi gure second in magnitude only to the 
fi rst pathway, electricity decarbonisation.

Collaboration is key
Among several positive responses to this 
model was the collaboration between the 
IAI and the Mission Possible Partnership 
in developing a global aluminium Sector 
Transition Strategy (STS), announced last 
year at COP26.

The industry-backed sector transition 
strategies unite industry leaders, 
customers, fi nancial institutions and 
governments behind a strategic vision 
and plan to reach net-zero emissions in 
seven critical sectors.  

Jason Martins, Associate at the Energy 
Transitions Commission, explains: “The 
STS will be an industry-backed fi rst-of-
a-kind 1.5°C decarbonisation strategy 
for the aluminium industry, outlining 

the detailed techno-economics and 
showcasing a set of scenarios to 

achieve net-zero emissions by 
mid-century.

“The IAI’s GHG Pathways 
Model has been an excellent 
resource and starting 
point for supporting the 
STS exercise and more 

specifi cally, we are looking 
closely at integrating the IAI’s 
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1.5-degree scenario into our modelling 
approach and the associated results of 
this scenario from the IAI’s material fl ow 
model (Alucycle2).”

In the previous article in this series, 
we touched on the MoU between the 
IAI and the Aluminium Stewardship 
Initiative, which was announced back in 
2016, with the aim to collaborate and 
support continuous improvement in the 
performance of the global aluminium 
industry and the sustainable use and 
recycling of its products. 

Chris Bayliss, Director of Standards 
at the ASI, and previously the Deputy 
Secretary General at the IAI, was keen to 
highlight that the ASI is looking to build 
results from the GHG Pathways report 
into the new ASI standards, which will be 
released in May 2022.

“In the latest draft of the ASI Standards 
we have referenced the 1.5-degree 
pathway because what we’re trying to do 
is map out those scenarios, or what the 
future might look like, or what it needs to 
look like in order to protect the climate.”

“What we do is we then build it into 
the standard to encourage members to 
follow these measures,” he continues. 
“The IAI is mapping out a global scenario 
and what we can do is we can then take 
that and say this is what needs to happen 
in order to be certifi ed.

“Historically, we had a threshold value 
for greenhouse gases which looked at 
how the industry is performing today, 
but what we have in this new version of 
the Standard isn’t just about how you’re 
performing today, it’s also what your 
plans are for the next 20 years and how 
you’re measured against that.”

By working with IAI data and models 
like the GHG Pathways, the ASI has access 
to life cycle assessment (LCA) knowledge 
and scope one and two emissions 
information. Within the ASI Performance 
Standard, there is also a criteria for LCA 
and details surrounding the life cycle 
impacts of members products.

“When the ASI was fi rst being 
developed, it was those hot issues that we 
were dealing with on the environmental 
side that were key to initial discussions 
with civil society,” continues Chris.

“It was issues such as spent pot lining, 
bauxite residue and GHG emissions that 

commodities, at least on the data side, we 
feel like aluminium can give a much more 
comprehensive picture of the industry,” 
continues Linlin.

“All commodities are doing a life cycle 
analysis now but aluminium is one of the 
fi rst commodities with comprehensive 
data and can look back at  a very 
successful story here. We published the 
GHG pathways last year (2021) based 
on regular IAI surveys to give scientifi c 
numbers about how the industry is 
performing. This is adopted by our 
members, but other associations like the 
ASI need threshold numbers to create 
their standards and certifi cations.

“You hear of other sectors creating 
analysis, but the IAI’s Pathways are 
among the fi rst offi cially published by an 
industry association and we have seen 
a lot of requests from different regions 
to use them as a kind of reference to 
investigate their own regional activities or 
even for the corporate side.

“I received a request from the non-
Ferrous Metal Association in China for 
example, who are making their own 
pathways and they wanted to use the 
IAI’s publication as a reference before 
creating a more regional-based focus.

“It is interesting because the IAI 
information is global, so for some regions, 
it will depend on local conditions and the 
potential here. We’ve got a theoretical 
curve, but the curve can look differently 
based on your regional condition.”

Consulting on a transition
It’s clear that the strength of IAI data 
makes it an invaluable resource for 
organisations within the aluminium 
industry, but it is also highly regarded by 
others working across sectors to build a 
shared environmental vision.

One company working in this way is 
I Care, a leading consultancy company 
in the environmental fi eld, which assists 
companies, fi nancial institutions, and 
public organisations in their transition 
towards a low environmental impact 
society.

One project where the IAI’s GHG 
Pathways model and data was used is the 

were key to building the Standard criteria 
and the IAI was able to provide this 
technical knowledge.

“The main message is that the ASI uses 
the IAI data statistics and models because 
the models are based on the kind of reality 
we need to present and we use this in a 
global context, so we can then pick out 
points for our subset of the industry who 
is certifi ed.” 

As the world continues to face 
challenging times, there will likely be a 
heightened interest in data surrounding 
the latest industry developments.

“It is going to be more of a challenge 
to get hold of data in a post globalised 
world,” Chris comments.

“The IAI was born of globalisation and 
the energy crisis in the early 1970’s and it 
responded to the end of the Soviet Unition 
in the late 80s by truly being global, 
but it’s how it responds to the latest 
developments and a move away from 
globalisation that is a critical challenge.” 

Supporting sectors
Linlin Wu is Manager, Statistical Analysis 
at the IAI and is responsible for statistical 
analysis and environmental impact 
information. Her role places her at the 
forefront of the data and she’s seen a 
recent shift in how this is used.

“When I started in 2009 my role in 
statistical analysis was focused on energy,” 
Linlin explains.

“The attention is always initially on 
energy, because it’s linked to the cost 
for producers and how much energy is 
consumed, but now it seems to be much 
more about sustainability.

“Whenever we talk with other 
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Assessing Carbon Transitions (ACT), which 
is a methodology to assess the climate 
strategies of companies.

“We work with IAI and also the 
International Energy Agency (IEA),” says 
Eliott Rabin, Energy and Climate Senior 
Consultant at I Care.

“The methodology to assess climate 
strategies for ACT was different per 
sector; it’s not the same when it comes to 
assessing companies in aluminium, retail 
or in gas for example and some of the 
main parts of assessing the low carbon 
strategy of the company is to assess the 
low carbon trajectory,” continues Eliott.

“Most of the time we use data or 
methodologies from science-based 
targets, which is the domain methodology 
to set low carbon trajectories at company 
level and they use data from the IEA, but 
the data for aluminium was not very precise 
and we only had one line for aluminium 
with limited scope, so we needed a much 
more granular and complete dataset. 
That’s why we worked with the IAI, as 
they provided very granular data showing 
each step of the value chain and types of 
GHG emissions.

“We worked together to understand 
the data and it was agreed that we could 
use their data within our project. The 
other way we worked with the IAI was 
through a list providing the main low 
carbon emission reduction levels for the 
aluminium sector. 

“We were inspired by the low carbon 
emission reduction levels and the bulk 
of the information came from the IAI 
because it is clear they have the bigger 
picture. For us and the companies we 
work with, it is important to know if their 
carbon trajectory is compliant with the 
Paris Agreement and thanks to the IAI 
data, we can offer this advice.”

Marlène Dresch, from ADEME – Low-
carbon trajectories unit has also worked 
closely with the IAI on the ACT project.

“The ACT initiative develops sectoral 
methodologies to assess the readiness of 
companies to transition to a low-carbon 
economy aligned with the Paris Agreement 
mitigation goal,”Marlène confi rms.

“We are currently developing a 
methodology for the aluminium sector, 
and we use the GHG pathways developed 
by IAI as a benchmark for some quantitative 
indicators about alignment of targets, 
trend in past and future GHG emissions 
of the companies. The granularity of these 

pathways allows us to assess all kinds of 
aluminium actors, whatever the step of 
the value chain they are acting in. That is 
a great work done by IAI, that will foster 
companies to take actions, because the 
pathway is drawn.”

As with the comments from the ASI, 
it is clear that sectors other than the 
aluminium industry are benefi tting from 
such clear and concise data, but it is 
also interesting to see how knowledge 
channels are constantly changing.

“Maybe one of the other areas of data 
that might be interesting is data on the 
cost for decarbonisation,” adds Eliott.

“When you want to engage in a 
transition, one of the thing companies 
want to know is what would be the 
price? What would be the cost? But then 
if you simulate a carbon tax for example, 
you can say OK, maybe the cost will be 
higher, but it’s better to invest in low 
carbon assets because in the end I will pay 

fewer low carbon tax and I will lose less. 
So, maybe that’s something that could be 
very interesting, not within ACT, but when 
working with companies directly.” 

Good Practice Guidance
As well as looking at the methodologies 
and projects that develop around and as a 
result of such data, it is also interesting to 
consider the applications 
that offer a more digitalised 
platform within the sector.

The LMEpassport is one 
such example and is a 
new electronic certifi cates 
of analysis (CoA) and 
digital credentials register 
from the London Metal 
Exchange.

It was designed 
specifi cally as a digital 
store for electronic CoAs of 
metal physically delivered into and out of 
the LME ecosystem, replacing the current 
paper-based model.

“The IAI’s August 2021 ‘Good Practice 
Guidance for the Calculation of Primary 
Aluminium and Precursor Product 
Carbon Footprints’ (which we understand 
was created using extensive industry 
input) has been particularly useful in 
the development of the LMEpassport,” 
explains Hugo Brodie, Vice President, 
Sustainability, LME.

“Through the LMEpassport platform, 
producers of LME aluminium registered 
brands can now (on a voluntary basis) 
append carbon related metrics to specifi c 
batches of aluminium (or to the asset 
that produces the aluminium) in line 
with emissions calculations using IAI’s 
methodology. We confi gured this type 
of disclosure to our platform because we 
know the IAI formulated this guidance 
with extensive industry collaboration,” 
Hugo continues.

“Throughout my time in the LME 
Sustainability team, the IAI have helped 
facilitate conversations with global 
aluminium industry, enabling us to gain 
insight from across a globally dispersed 
aluminium community. I also keep up to 
date with IAI publicly available research 
in order to understand the latest trends 
impacting the aluminium industry, 
particularly related to the accurate 
recording of GHG emissions.

“Pragmatic and rigorously gathered 
industry input is crucial to enabling the 
sustainable transition – and the IAI is 
at the forefront of this work within the 
aluminium industry. The IAI’s work in 
aligning carbon calculation methodologies 
has been key to addressing the changing 
landscape of the industry.”

Material Flow Model
The IAI also presented its annual Material 
Flow Model3 update last year (2021), 
which is based on 70 years of historical 
data from mining to product, recycling 
and trade for nine regions and globally. 
The data reveals a record 20 million 
tonnes of post-consumer scrap intake 
in 2019. This avoids 300 million tonnes 
of greenhouse gas emissions as recycled 
metal reduces demand for primary 

aluminium.
This new high, published 

in the latest annual IAI 
Material Flow Model update, 
represents nearly 60 per 
cent of total scrap intake as 
post-consumer continues to 
outstrip pre-consumer scrap 
levels.

The post-consumer scrap 
intake came from three 
main sources – packaging, 
vehicles and building and 

construction.
Marlen Bertram is Director of Scenarios 

and Forecasts at the IAI and is responsible 

14



IAI ANNIVERSARY 17

 Aluminium International Today May/June 2022

IAI ANNIVERSARY16

for IAI’s material fl ow analysis, greenhouse 
gas scenarios and recycling, including the 
Alucycle visualisation.

“The most valuable information from 
this Mass Flow Model details what scrap 
is available, the qualities and where and 
how members and manufacturers can 
recycle in the best way possible,” Marlen 
explains. A key output of the material fl ow 
model was the knowledge that 75% of all 
aluminium ever made is still in productive 
use today, either due to long lifetimes or 
recycling.

Norsk Hydro is among one of these 
members who regularly cites its use of the 
Mass Flow Model and Prof. Dr.-Ing. Georg 
Rombach, R&D Coordinator, Recycling 
Center of Excellence at Hydro was happy 
to support this statement:

“I joined the Global Aluminium 
Recycling Committee (GARC) 20 years 
ago and during this time the Mass Flow 
Model developed from a simple global 
model to today´s advanced regional tool 
for forecasting and scenario calculation,” 
says Georg.

“For Hydro, as a strongly primary based 
Aluminium producer, it was of big interest 
how the supply of secondary raw materials 
develops parallel to the increasing primary 
capacity, especially in China. When it 
became clear that the annual growth rate 
of scrap availability is in the order of 1 Mil 
tonnes per year with its major supply in 
Europe and North America, investments 
in Remelting and Recycling capacities 
were seriously considered. I am sure that 
the IAI Mass Flow Model has signifi cantly 
supported the recent recycling strategy of 
Hydro and specifi c investment decisions, 
too.”

Investing in recycling results
Another manufacturer competing to 
be a leading provider of low-carbon, 
sustainable aluminium solutions is Novelis. 
The company recently announced that it 
will invest $365 million to build a highly 
advanced recycling centre for automotive 
in North America4. The plan is for it to be 
built adjacent to the existing automotive 
fi nishing plant in Gunthrie, Ky.

Through closed-loop recycling, Novelis 
will take back aluminium scrap after 
automotive parts are stamped from sheets 
and remake it into the same product for 
new vehicle production.

The company highlights that end-of-
life vehicle recycling is essential in order 
to reach its goal of carbon neutrality 
and refers to research carried out by the 
company in its announcement: “According 
to the International Aluminium Institute, 
the amount of rolled aluminium available 
at the end of a vehicle’s life will increase 
more than 5x by 2050 due to the growth 
in average aluminium content per vehicle.”

Association action
The working relationships between the 
IAI and other industry associations were 
previously touched upon in the last article, 
with a mention of the IAI data responding 
to specifi c sector challenges.

René Djibril is Senior Manager 
Sustainability & Economic Data at 
European Aluminium and over the last 10 
years has been personally in contact with 
the IAI for various projects (e.g., Life Cycle 
Inventory data, Material Flow Models).

“Thanks to IAI, I had the possibility to 
exchange more often with counterparts 
working on Life Cycle Inventory (LCI) 
data and on Life Cycle 
Assessment (LCA) generally 
speaking,” says René. “These 
exchanges are very useful to 
grasp quickly what’s going 
on in outside of Europe. 
Moreover, IAI forum offers 
good networking and 
dialogues opportunities 
within regions.”

“European Aluminium 
relies on IAI to have a better 
understanding of the picture at global 
level,” René continues.

“For instance, in our European 
Aluminium Environmental Profi le Report, 
we refer to IAI data when it comes to the 
environmental data (e.g., bauxite) coming 
from other regions or to have a better 
analysis of the European picture versus 
other regions worldwide. At the end, the 
quality of the data provided by European 
Aluminium and IAI in this report was 
recognised by the external reviewers. The 
outcomes of this project and the related 
data are still used by LCA practitioners.

“Moreover, when it comes to GHG 
pathways, the work conducted by IAI 
especially for the upstream part of the 
aluminium value chain is very helpful 
and creates synergies with the role that 
we can play as an European Association 
covering the whole aluminium value chain 
in Europe (e.g. for rolling and extrusions).

 “Finally, European Aluminium works 
also on collaborative projects or research 
with IAI. It was the case for instance 
on the Automotive LCA model and the 
research project on sustainable cities. 
As an example, some case studies from 

the sustainable cities project were used 
recently in some of our campaigns (e.g., 
LinkedIn, Twitter).”

Building Sustainable Cities
René’s closing comment provides the 
perfect introduction to the Towards 
Sustainable Cities5 research programme, 
which quantifi es the in-use benefi ts of 
aluminium in architecture and the built 
environment.

The works, which include fi ve reports 
and were published between 2014 – 
2017, present over 100 years of the use 
of aluminium in architecture and the 

built environment using 
50 built works from 1895 
to 1986, with four historic 
exemplars being inspected 
and presented in-depth.

Twelve twentieth-
century award-winning 
and historically signifi cant 
aluminium-based buildings 
were inspected, leading 
to the successful non-
destructive testing of 

aluminium fi nishes on three of these 
projects.

The research was undertaken by Michael 
Stacey Architects with KieranTimberlake 
and the Architecture and Tectonics 
Research Group (ARTG) of The University 
of Nottingham, UK, and funded by the IAI.

Other publications in the series include, 
Aluminium & Durability, Aluminium 
Recyclability and Recycling, Aluminium 
Life Cycle Thinking, Aluminium: Flexible 
and Light and Aluminium: Sympathetic & 
Powerful.

“There are fi ve books in the series, 
and I think it is quite simply the greatest 
sustained, focused on the aluminium 
industry by a group of architects,” says 
Professor Michael Stacey.

“We had a great response to the books 
and before the pandemic, I referenced the 
work at several international conferences 
from Madrid to Montreal.

“Recently, I’m getting the most enquiries 
about what really is the embodied impact 
of aluminium, and my simple conclusion 
is that producers should be including the 
power mix in their project specifi cations.

“One thing that’s still radical with 
aluminium life cycle thinking is that it 
includes the in-use phase and that that’s 
the interesting thing about buildings; 
mostly they are very long lasting.

“Could I say that that someone has 
totally changed what they’re doing on the 
project because of that research? Well, 
I think in one sense it would be hard to 
evidence, but I can give you an example 
that surprised me… 

“I wrote about the MADDI group in in 
Montreal who make aluminium bridges 

50 built works from 1895 
to 1986, with four historic 
exemplars being inspected 
and presented in-depth.

century award-winning 
and historically signifi cant 
aluminium-based buildings 
were inspected, leading 
to the successful non-
destructive testing of 

and I went to visit them because I 
wanted to learn more about what they 
do. Interestingly, they make a deployable 
military bridge for the Canadian Army and 
their latest version spans 24 metres. It 
was in their reception area that I spotted 
mounted pages from the Towards 
Sustainable Cities book that covers their 
bridges! I don’t think you can get a better 
compliment!”

The durability of aluminium is probably 
one of the most important qualities of 
this metal when used to form architecture 
and infrastructure and the Towards 
Sustainable Cities research identifi es that 
aluminium-based projects dating back to 
1950 that have been disassembled have 
all been recycled.

1950 is the fi rst year of entries in IAI’s 
global material fl ow model. The research 

1. https://international-aluminium.org/resource/aluminium-sector-greenhouse-gas-pathways-to-2050-2021/   
2. https://alucycle.international-aluminium.org/ 
3. https://international-aluminium.org/resource/iai-material-fl ow-model-2021-update/ 
4. https://www.novelis.com/guthrie/  
5. https://international-aluminium.org/resource/towards-sustainable-cities-series/ 

reviews the reasons why buildings are 
demolished and rates of material recovery 
at the end of use. Key examples of short 
life and relocatable architecture are set 
out, alongside the future role of Design 
for Disassembly [DfD]. This research also 
identifi es that there is a much wider up 
take of cast aluminium components 
in architecture than may have been 
expected.

“Part of the reason we started the 
Towards Sustainable Cities project was 
because people were using out of date 
information, which was quite signifi cantly 
behind what you’ll fi nd on the IAI website. 
You know that the information there 
can be taken as close to the present as
data collection and verifi cation allows,” 
continues Michael.

“Aluminium has been recycled since 

before the IAI was founded and should be 
considered as a cornerstone of the circular 
economy. The study showed collection 
rates from buildings as about 92% and 
that included the old 1963 aluminium 
roof from Wembley Stadium!”

“From when we fi rst started this 
research, I think there’s now a much 
greater desire in the construction industry 
to be literate about the carbon impact 
of materials. Transparency and honesty 
are going to have to be part of the 
marketplace as we progress to net zero, 
combined with literacy so that people 
understand the whole thing. Maybe that 
will be the long-term contribution of the 
Sustainable Cities project.” 


