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INTRODUCTION

With an increasing number of aircraft reaching retirement age and the growing use of composite

materials in cabin interiors, components such as overhead stowage compartments (Fig. 1) and

sidewall panels (Fig. 2) of the Airbus A320 require sustainable end-of-life management. Typically,

large proportion of these components is composed of glass fiber reinforced prepreg (GFRP),

phenolic resin, and Nomex® honeycomb (meta-aramid paper with phenolic coating). This study

compares three end-of-life options: Landfilling, Recycle, and Reuse using Life Cycle Assesment

(LCA) framework for these cabin components.

Fig.1 Overhead Stowage Compartment (OHSC) [1]
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Fig.2 Sidewall Panel (SWP) [2]
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Fig.4 Recycle end-of-life scenario: mechanical recycling and co-processing in a cement kiln.
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Fig.5 Reuse scenario: second-life application of aircraft cabin components.

Life Cycle Assessment (LCA) evaluates the environmental impacts of a product across its entire

life cycle, from raw material extraction and manufacturing to use and end-of-life treatment. It

guantifies impacts such as greenhouse gas emissions (kg CO;-eq), energy consumption, and

resource use, enabling a systematic comparison of different management or disposal options. [4]

In this project, LCA is applied to assess alternative end-of-life pathways for aircraft cabin

components. The environmental performance of different scenarios, including landfill disposal

(Fig. 3), recycling with co-processing in a cement kiln (Fig. 4), and reuse in second-life

applications (Fig. 5), is compared to identify the more sustainable management options.

DECISION TREE

The following decision tree illustrates the selection of end-of-life options based on the condition

of the selected aircraft cabin parts within the scope of this study.

Start: Aircraft
cabin part
reaches end of
service life

D1: Is the part
mostly intact and
structurally
suitable?

lm

D5: Is reuse to furniture
not feasible?

Yes
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D6: Does the feedstock
composition meet
cement kiln acceptance
criteria?

Yes

D2: Does the part
meet functional
and material
requirements for
furniture reuse?

Yes

D3: Is reuse

environmentally

preferable to

producing a new
furniture part?

Yes

D4: Can regulatory
and operational
hurdles be
overcome with
reasonable effort?

Yes

No

No

Yes

D7: Is there an
authorized cement

No

kiln within reasonable
distance?

Yes

No

No
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D8: Are reuse and

» recycling both not
applicable?

Yes

D9: Is an authorized
landfill available?

Yes
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Fig. 8 End-of-life decision tree for selected aircraft cabin parts

option 1:
Landfilling

PROS AND CONS

LANDFILL RECYCLE (! REUSE [7]

Pros: None. Pros: Zero waste. Pros: Significant avoided

Cons: High resource loss, & Cons: Relatively high burden.

significant energy waste. Cons: Market limitations

environmental impacts.

persist.

SUSTAINABILITY SCORE

When comparing the LCA results, indicators should be differientiated!

The direct LCA impact (Fig. 6) reflects current and past environmental effects during the life
cycle. In contrast, the overall sustainability score (Fig. 7) also includes long-term impacts,
indirect effects, and broader sustainability aspects. Considering both indicators together
provides a more comprehensive understanding of environmental performance, highlighting not

only short-term impacts but also potential long-term sustainability implications.
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Fig. 6 Heat Map Showing Direct LCA Impacts Across Scenarios

Overall Sustainability Score (10 = Best, 0 = Worst)

Direct LCA Impact 6.609 3.911 2.319
(33%)
Avoided Production 0
Credit (33%)
Circularity Index 0
(33%)
Weighted Total 2.82 2.203 5.304 4.773
(100%)
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Fig. 7 Heat Map Showing Overall Sustainability Score Across Scenarios

CONCLUSION

Given the resource-intensive production, the end-of-life scenario of aircraft cabin parts is
significantly relevant. While the optimal scenario is highly dependent on the specific context,
this study has approximated the influence of three defined options. The study further
provides a guideline to assist in the end-of-life decision process. Further work must be done
to evaluate the applicability on larger scale and validate the results with internal Airbus data.
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