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Introduction - Sustainability in Airbus Defence and Space
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SUSTAINABILITY

We progress on Airbus climate change ambition and decarbonisation plan
— Reduce CO2 emissions (scope 1 and 2)

— Follow-up GreenlT activities: provide consolidated view and visibility to the community

We contribute to the disclosure of our products greenhouse gases emissions over their
use phase (scope 3)

— Define a specific methodology for greenhouse gases emissions calculation (Space in 2023)

We define and implement our Eco-Design ambitions and options

— Educate our Engineering community on Life Cycle Assessment
— Define and implement eco-design ambitions and criteria in each area

— Update the DEVELOP process accordingly
AIRBUS

An assessment of the R&T sustainable performances is an

Airbus Amber

ment GoalS; “Pioneering sustainable aerospace

for a safe and united world”

Validation of Airbus decarbonisation targets by
the Science Based Targets initiative (SBTi)

e reduce its Scope 1 & 2 industrial
emissions by up to 63%* by 2030

 reduce CO, emissions intensity
generated by its commercial aircraft
in service (Scope 3) by 46%* by 2035

SUSTAINABILITY

*based on 2015 as a baseline year

We progress on Airbus’ climate change ambition and decarbonisation plan

-» CO, emissions, scope 1 and 2 (target: -10,3% vs YE22 actuals)

Define and execute plan to fly all flight test with 10% (tbc) blend of Sustainable Aviation Fuel (SAF) latest
by early 2024

- Purchased energy reduction (target: - 4% vs 2022 consumption)

We improve our waste and resources

itoring manag t and strategy
- Waste reporting capability (target: 95% of AD volume 2019)
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integral part of the actionable plan to achieve emissions” reduction

AIRBUS
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DEFENCE AND SPACE Airbus Amber

Techonogy Readiness Levels” assessment perimeter

The R&T activities in Airbus Defence and Space focus on TRL levels between 3 and 6.

TRL9

Flight proven
Flight qualified

anvironment

Space Techng

Breadboards (reduced scale) verification in relevant
environment

Basic principle

ESA TRL definitions - Courtesy of ESA ©
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DEFENCE AND SPACE Airbus Amber

TRL reviews’ process

The Airbus Defence and Space” standardised process to assess the maturity of the technologies being developed relies on a set of
guestions that ensure the homogeneity of the maturity level achieved and the objectiveness of the assessment of such levels.

The process relies on answering and providing factual evidences to a standardised set of questions, which are tailored to the
specificity of the technology under assessment, that cover the full spectrum of expected performances and several other aspects
(e.g. certification aspects, operational and user experience, etc).

It is therefore conceived as a two-dimensional matrix in which one dimensions represent the different performances and the second

one the level of maturity that is being assessed.
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DEFENCE AND SPACE Airbus Amber

First dimension — the performances and sustainability

The following are the performances that are assessed. In 2022 a dedicated chapter related to
sustainability has been identified. A step-wise implementation of the performances to be assessed
has also been identified, with a first step implementation in 2024 and an ambition to full

deployment in 2026. Questionnaire for TRL Levels” assessment

ID Intention
. Functional (Fu) Aspects
. Dependability (De) Aspects

1

2

3. Certification (Ce) Aspects
4. Risk (Ri) Managment
5
6
7

. Manufacturing / Supply Chain (Ma)
. Operational (Op) Aspects
. Sustainability

Substances
Climate Change/Atmospheric Environmental Impacts

Energy efficiency.
Materials (incl. use of critical materials - i.e. materials where we are
dependent on entities outside EU for example)

Through Life Support (Sustainability)
|Obsolescence (Sustainabilitv)

End of life Definition

Disposal, recyclability

Water consumption
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DEFENCE AND SPACE

Second dimension — the maturity levels

Airbus Amber

Each of the performances described above require a different set of evidences, or a constantly
evolving one, to validate the achievement of a maturity level.
The following example is given on the specific evidences’ requests for the energy consumption
parameter of the technologies being assessed at each TRL level review.

Questionnaire for TRL Levels” assessment

ID Intention

TRL 3

TRL 4

TRL 5

TRL 6

7. Sustainability

Energy efficiency.

1. Analyse and characterise the energy consumption and efficiency of
the technology under review, in absolute terms, and w.r.t. potential
benchmark

First estimation of the energy
budget and efficiency with
comparison to similar technologies

Produce component level evidence
for the estimations made (e.g. test
results)

Produce system level evidence
in a laboratory environment for
the estimations made (e.g.
cooling system and required
infrastructure essential to run
technology)

Produce system level evidence in a
relevant simulated or real
environment for the estimations
made (e.g. cooling system and
required infrastructure essential to
run technology in worst case
environmental conditions)

CSID - L.Briganti 10.2023
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Airbus Amber

The challenge —technologies” benchmarking and FoMs

The assessment of the sustainable performance of the
technologies needs to be relativized to comparable
solutions/technologies and/or solutions/technologies that
are meant to be replaced by the new technology being
assessed.

Given the high complexity of such technologies and the
highly dynamic development program, it is very difficult of
ensure a proper methodology to successfully relativize
sustainability performances. Airbus has performed some
pilot benchmarking of specific technologies and the
adoption of databases such as the one being developed
by ESA could cover some of the aspects, however a
more generic and shared approach seems to be needed.

CSID - L.Briganti 10.2023
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Studies on the Solar Arrays

Energy criteria

Assessment of energy required for the production of typical solar array:
* Benchmark chosen was FORUM satellite.
* Data provided by FORUM LCA report.

Solar cells modules contribute to only 8% of the total mass (vs. 40% for structure, 42% for drive mechanism and 10% for drive electronics).
BUT, solar cells contribute to 79% of the energy required (vs. 12% for structure, 9% for drive mechanism and <1% for electronics).

Index proposed: Qty of energy required for production / Average power produced by the cells under one sun (1368 W/m2).
_ Energy ratio < 0,5 kKWH/W

Energy ratio between 0,5 - 1,5 kWH/W.
Note : closely linked to solar cell efficiency (also used in CRM criteria).
Calculation is based on generic ESA guidelines for LCA:

*Does not include energy cost of aluminium production
*Does not take into account efforts in Ge recycling/reduced use.

Energy ratio > 1,5 kWH/W

AIRBUS

AIRBUS
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Conclusions — way forward

» The implementation of sustainability questions in the TRL reviews™ questionnaire at Airbus
Defence and Space is a first step to ensure that the maturation of new technologies takes
into consideration sustainability aspects and fulfils the company’s purpose as well as
objectives and commitments.

» Due to the complexity of the assessment of some specific sustainability performances,
there is a need to:

1. ldentify and apply a simplified approach.

2. Adopt a step-wise implementation approach with incremental complexity.

3. ldentify and develop a database source for the data referenced in the assessments.

4. ldentify and develop synergies that may facilitate the establishment of such
databases for the aerospace products on e.g. statistical values such as mean and
standard deviation of a pool of anonymised data.
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Thank You

AIRBUS



