
Identification of Sustainability-related Stakeholder Needs and 
Requirements for the Conceptual Design of Future Long-Range Aircraft

Angelos Filippatos1, Dionysios Markatos1, Harry Psihoyos1, Ligeia Paletti2, Luca Boggero2, Bram Peerlings3, 
Elise Scheers3, Lukas Soffing3, James Page4, & Spiros Pantelakis1

1 Department of Mechanical Engineering & Aeronautics, University of Patras, Greece

2 German Aerospace Center (DLR), Hamburg, Germany

3 Royal Netherlands Aerospace Centre (NLR), The Netherlands

4 Austrian Institute of Technology (AIT), Vienna, Austria

PROPRIETARY RIGHTS STATEMENT: 
This document contains information, which is proprietary to the EXAELIA consortium. Neither this document nor the information contained herein shall be used, 
duplicated or communicated by any means to any third party, in whole or in parts, except with the prior written consent of the EXAELIA consortium. 
This restriction legend shall not be altered of obliterated on or from this document.



2

Contents

Aim of the present work

Sustainability in aviation

Current and future long-range aircraft (FLRA)

FLRA Stakeholders

Identification of Stakeholders’ Needs 

Conclusions & future work

06/10/2025EB Meeting - EXAELIA – CONFIDENTIAL – 101191922 



Aim of the present work

Sustainability-driven design approach for Future Long-Range Aircraft (FLRA).

Analysing the relation between the current and the future FLRA with sustainability.

Aligning stakeholder needs with the relevant sustainability design aspects.

Systems engineering approach for the translation of stakeholder needs into structured aircraft 
design requirements that reflect broader sustainability goals.
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Project: EXAELIA EU HORIZON2020

Goal

EXAELIA has as a goal to address the need for more radical changes in long-range (LR) 
aircraft configurations and propulsion concepts to drastically cut the climate impact of long-
range flights and to accelerate the potential entry-into-service of such aircraft to before 2050.
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FLRA needs, requirements and objectives

Assess stakeholder needs for a sustainable FLRA, focusing on current and future trends –
especially sustainability – and define top-level aircraft requirements and indices to guide and 
assess the design . 



Sustainability in the Aviation Sector

Sustainability focusing only on emissions
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CO2

Nitrous gases, NOx

Water vapour

Soot Sulphate

Particles

Climate Impact Global Warming

In the aviation sector, sustainability efforts largely center on reducing greenhouse gas emissions
and climate impact. This is essential but not sufficient.



Current and Future Worldview
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Current and future flown distances and seat count

The growing demands for air transport drive the need for innovative aircraft designs with higher efficiency, safety, 
and sustainability.

The challenging requirements of future aircraft make advanced design approaches essential for the next 
generation of aviation.



Sustainability in the Aviation Sector
Holistic Sustainability: Sustainability as a ‘trade-off’
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While emissions are critical, sustainability is a complex balance involving multiple interconnected aspects.

Current 
approach



FLRA Stakeholders Identification
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Industrial Stakeholders: Aircraft 
manufacturers, OEMs.

Regulatory & Policy Stakeholders: 
International and national aviation regulatory 
authorities (ICAO, EASA, and FAA).

Societal Stakeholders: Organizations which 
have an interest in the development and 
operation of the FLRA. 

Research & Academic Institutions:
Universities, research centres, and academic 
organizations.

Financial & Investment Stakeholders: Aircraft 
lessors and leasing companies, banks, 
investment funds, and insurance companies.

Technology Providers: Companies and 
organizations.



Identification of Stakeholders’ Needs

Extensive  literature review was performed to identify the FLRA stakeholders’ needs:

70 peer-reviewed journal articles

17 technical reports from research and regulatory bodies (e.g. Flightpath 2050, DESTINATION 
2050, Fly The Green Deal, ICAO, etc.)

17 online sources. 
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191 distinct stakeholder needs

Distribution  of FLRA stakeholder needs : 

• 83 Regulatory & Policy
• 61 Societal
• 30 Industrial
• 11 Financial & Investment
• 6 Research & Academic Institutions



Systematic Approach on FLRA Needs and Requirements

Each need is assigned with a unique ID to facilitate identification, traceability, and link with the derived 
requirements
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Needs 
may 
overlap!



Systematic Approach on FLRA Needs and Requirements

INCOSE systems engineering methodology is further implemented to determine clear, unambiguous and 
structured requirements and to ensure a successful design.
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Examples

• Id 66: The aircraft shall cruise with speed of maximum TBD Mach while in nominal operating conditions
o Parent Source: Need N38 (The aircraft should maintain an optimal speed during cruise)

• Id 64: The aircraft shall fly with a non-stop range of minimum TBD km while in nominal operating conditions
o Parent Source: Need N5 (Flights should be capable of covering long distances in a short time)
o Parent Source: Need N37 (The aircraft should cover a distance under nominal operating conditions

without refueling)

• Id 63: The aircraft shall accommodate passengers with maximum number of TBD while in a standard seating
configuration
o Parent Source: Need N1 (Passengers should have access to affordable and reliable long-haul travel options)
o Parent Source: Need N40 (The aircraft should accommodate several passengers while ensuring their comfort and

safety)



Conclusions & Outlook

A sustainability-driven design approach for FLRA that aligns stakeholder needs with key 
sustainability considerations throughout the aircraft design process.

Integration of  sustainability concept from the early design phases to ensure informed 
decision-making and long-term benefits.

Identify and classify relevant FLRA stakeholders and their needs. 

Implementation of a systems engineering approach for the structured derivation of requirements 
through identified needs. 

The requirements will be derived, along with key sustainability indices, to facilitate sustainability 
assessment throughout the design process.
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Thank you! Contact points for any question:

UPATRAS
Dionysios Markatos, dmark@upatras.gr

Harry Psihoyos, psychogyios_charalampos@ac.upatras.gr

Angelos Fillipatos, angelos.filippatos@upatras.gr
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Follow us on

exaelia.eu

EXAELIA Project Coordinator

Johan KOS (NLR) 

Email: johan.kos@nlr.nl 

Phone: +31 88 511 34 94

PMO/Communication Officer

Peggy FAVIER (LUP) 

Email: peggy.favier@l-up.com

Phone: +33 6 75 64 10 78
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