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Context
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ISAE-SUPAERO and sustainable aviation

• ISAE-SUPAERO in brief
o World reference in higher education and research in

aeronautical and space engineering based in Toulouse
o Strong collaboration with aerospace academics, industrials and

institutions
o Historical research into innovative aircraft architectures

• Studying “Aviation, environment, transitions” at ISAE-SUPAERO
o An emerging research field: 6 involved (associate) professors

and 12 PhDs/postdocs
o Founding member of the Institute for Sustainable Aviation
o Research topics:

 Aviation system modelling
 Aviation climate and environmental impacts
 Physical and transition risks

Modelling air transport transitions
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The motivation to our research 
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Modelling air transport 
transitions

 Study prospective scenarios 
to explore futures for aviation
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What future for 
aviation?

Frameworks

Our research approach to a key societal question

Multidisciplinary

Engineering

Environment

Economy

Sociology

Regulations

Publications 
and validation

Open-source 
code

Academic
Collaborative Audience 

Research Teaching

Support decision making
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Our research: frameworks and insights
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A family of research frameworks

Regionalise AeroMAPS and 
provide data on aviation flows

Simulate air transport transition scenarios 
with a modular sectoral integrated 

assessment model Use aviation 
climate models

and calculate 
climate metrics 

LCA-Modeller
Assess other environmental 

impacts through advanced life 
cycle assessment

AeroCM

Design, evaluate and optimise 
conventional and unconventional 

aircraft concepts
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A wide range of applications
Scenario simulation

Environmental impactsTechnology assessment Optimisations and policies

Climate impacts Socio-economic impacts
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Climate modelling

Methodology
Development and modification of 

reduced-complexity climate models

Validation and benchmarking

Model standardisation

Dedicated framework (AeroCM) + 
Use with AeroMAPS

References: Planès et al. (2021), Arriolabengoa et al. (2024), Planès et al. (Preprint)

Applications

Comparison of 
mitigation 
strategies

 Low-carbon 
fuels 

 Contrails 
avoidance

Climate metric 
calculation

 Technology 
assessment

 Life cycle 
assessment
 Pricing

GWPRF GWPERF EGWP GTP rATR

S1

S2

S3

Framework architecture
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Environmental modelling

Methodology

Development of a prospective life 
cycle assessment method

Flexible integration of life cycle 
impact assessment methods 

(including planetary boundaries)

Dedicated framework 
(LCA-Modeller) + Use with 
AeroMAPS and FAST-OAD

References: Pollet et al. (2024), Planès et al. (2025), Païs (2025), Pollet et al. (2025)

Applications

Aviation scenarios

Compare mitigation 
strategies on several 

environmental indicators
 Biofuels/E-fuels
 Midpoint and 
endpoint indicators

Overall aircraft design

 UAV, CS-23, CS-25
 Example: optimisation 

of a battery-powered 
drone on several 

indicators

Framework architecture
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Economic and policy modelling

References: Salgas et al. (2023), Salgas (2024), Salgas et al. (2025), Salgas et al. (Preprint) 

Marginal abatement cost 
curves

Overall transition scenario 
economic efficiency

 Compare scenarios
 Align with global price 

signals/efforts

ApplicationsMethodology
A comprehensive cost assessment 

framework: interactions, feedbacks…

Example: estimating
minimum alternative fuel selling prices

Airlines Fuel 
Suppliers

Aircraft 
Manufacturers

Policy-
makers €/

tC
O

2

CO2 avoided (Mt) 

”Cheap efficiency”

”Expensive energy”

Techno-economic optimisation
Policy assessment: challenging 

ReFuelEU
 Cost-efficient blending 
mandates under industrial and 

environmental constraints
 Comparing the economic 
efficiency of concurrent policies: 

carbon tax, alternative fuel 
subsidy, blending mandate

M
FS

P 
(€

/M
J)
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Key messages and prospects
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Key messages and prospects

Air transport transitions

What future for aviation ?

AeroCM

LCA-Modeller

Transition research

 Climate
 Environment
 Aircraft design
 Costs
 Policy

Prospects?
 Integrate new models with higher fidelity (e.g. fleet modelling)
 Explore and integrate new disciplinary fields (e.g. sociology)
 Increase the impact of our research and academic collaborations
 Reach a broader audience, especially to engage with decision makers
 Strengthen partnerships with industry and institutions



Thanks for listening

Come and find us on Stand 06 for more information
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