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INTRODUCTION

With a view to minimize the adverse effects «
international civil aviation on the global climate, ICA
formulates policies, develops and updates Standards
Recommended Practices on aircraft emissions, ¢
conducts outreach activities. ICAO Member States hi
agreed on two global aspirational goals for internatior
aviation: 2% annual fuel efficiency ingwement through
to 2050, and carbon neutral growth from 2020 onwards

To achieve these global aspirational goals and to prom
the sustainable growth of international aviation, ICAO
pursuing a basket of measures including aircr.
technology, operatinal improvements, sustainable
aviation fuels, and markdiased measures (CORSIA).

Currently, ICAO is also exploring the feasibility of a-lo
term global aspirational goal for international aviatic
(LTAG). Significant progress has been made on this e
through the ICAO Committee on Aviation Environmen
Protection (CAEP) and through major initiativestsias
the ICAO Stocktaking. The ovenatbcess is aiming to
conclude at the 41st Session of the ICAO Assembl
2022.

The2021 ICAO Stocktakimgas one othe most important
global evens of the year on thesustainability of the
aviation sector. The Stocktaking providetbeum for the

exchange and collection of informati@md data between
all aviation sakeholders and provided key inputs to th
ICAO work on the feasibility of an LTAG.

What was shown at the Stocktaking is tharange of
evolutionary and revolutionary changes are occurri
through innovations to reduce carbon emissions fra
aviation, and this effort involves global stakeholdel
some of which are new taviation. To help bring al
stakeholders together, ICAO hasued an opeimvitation

to all interested partiedo join the ICAO Global Coalitior
on Sustainable Aviation
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The ICAO Global Coalition is a forum for stakehold:
which aims to raise awareness of the latest innovatic
beingdevelopedo bring about the green transition tfie
sector, building on existing leadership and champior
partnerships and initiatives. Many Coalition partners
havealreadyjoined ICAQON this effort and new partners
are joining frequently

As part of the Coalition initiative, in order to monitor th
latest innovations from aviatin stekeholders, thelCAO
tracker tools of aviation GO emissions reduction
initiatives are set up toregularly provide a wealth of
information on measures to reduce the environment
footprint of aviation, including details on the mos
ambitious actions being taken.

GFAAF

ICAO Tracker Tools of aion CQ emissions reduction
initiatives

This publication provides an overview of the innovatio
presented during the 2021 ICAO Stocktaking ¢
technology, operations, ®ls, and initiatives to enable
sustainable aviationThis publication also contairthe
latest updateson sustainable aviatiomitiativesreceived
from the Coalition Partners. We hope you enjoy thisst
Edition ofInnovation Driving Sustainable Aviatian


https://www.icao.int/Meetings/Stocktaking2021/Pages/default.aspx
https://www.icao.int/environmental-protection/SAC/Pages/learn-more.aspx
https://www.icao.int/environmental-protection/SAC/Pages/learn-more.aspx
https://www.icao.int/environmental-protection/SAC/Pages/GCSA%20main%20page.aspx
https://www.icao.int/environmental-protection/SAC/Pages/GCSA%20main%20page.aspx
https://www.icao.int/environmental-protection/SAC/Pages/GCSA%20main%20page.aspx

TECHNOLOGY

Innovation in technology is crucial to build the sustainal
aircraft fleet of the future. These include developments
airframe design, materials and propulsion. During t
2021 Stocktakingstakeholders presented their lates
aircraft technologies, providing detailed information @
innovations that will drive the shape of aircraft in th
future.

This Stocktaking session on aircraft technology began\
an introductory presentation on the ténology

assessments being carried out as part of the ICAO worl
the feasibility of a londerm aspirational goal on GO
reduction potential of nevand evolutionary technologies
The work on the LTAG is considerirgrframe

improvements (aerodynamics, strctures/materials,
systems, and vehicle integrationpropulsion system
improvements (improved turbofan, unducted propulsor
turboelectric, hybrid), andadvanced Concepts anc
Energy Storagéhydrogen and electric aircraft concept:
flying wing, strutbraced wing).

- L -
Examples of aircraft being considerea the LTAG work

The session then turned to the innovators, beginning w
Embraer and their environmental commitments ar
support of a netzero carbon aviation by specific greent
aircraft projects.Coalition Partner Airbughen provided
details on a strategic approach towareducing emissions
and the hydrogerpowered ZEROe concept roadmap.

A strategic approach »%

CORSIA
EVETS
Offsetting

Airbus Hydrogen ZEROe concept roadmairbus
expects the Zer@mission aircraft to enter into service
by 2035.

Safran Group presented their vision ofcadmap toward
carbon neutral aviation and the CFM Rise programd
Coalition Partner GE Aviatigrwhich also participates or
the CFM Rise programme, showcased their hybrid elec
technology demonstrator.

GE Aviation continues to mature hybrid eledadr
technology A set of maturationflights and ground tests
are planned and underway.

Bombardier described their initiatives on sustainak
business aviation and its firstver environmental product
declaration. ATR shared their vision on regicadghtion,
shaping regional air travel in an innowedj sustainable
and modern way.

From the research perspectivBLR presented its EXAC
projectwhich is focused oaliminatingthe climate mpact
from aviation based opotential key technology solutions
such as electric regional aircraft, novel turboprop aircri
and hydrogerpowered aircraft.

Pratt & Whitney showcased their recent engine efficien
improvements and hybrielectric demonstrator as step:
toward sustainable propulsion. Finally, Rolls Roy
presented their vision of a sustainable future for aviatic
with the necessary building elements, includithg new
UltraFan engine and radical alternatives such
electrification and hydrogepowered projects.

Thetechnology tracker toobn the ICAO
website captures all the latest initiative
from all stakeholders, containing
initiatives on electrification, hydrogen
Urban Air Mobility / Advanced Ai
mobility (UAM/AAM) and all aircraft
technologies.



https://www.icao.int/environmental-protection/SAC/Pages/Technology.aspx
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OPERATIONS ANNFRASTRUCTURE

Operational measures offer a wimin situation for the
aviation industry by reducingosts while also reducing
carbon emissions. The ICAO Stocktaking 2021 includ
focused session on Sustainable Airport Operations
Infrastructure, which displayed innovative solutions ¢
operational measures. This session highlighted ti
operational measures are a critical componenbo
reducing emissions from the sector, while infrastructu
development is key to the green transition.

This Stocktaking session began with an introduct
presentation on the operations assessments being carr
out aspart of the ICAO work on the feasibility of an LT/
on CQ reduction, including the potential of innovative
operational measures.

Coalition Partner Open Airlines presented their
SkyBreathe technology, which utilize big data to imprc
operations, and announced the SkyBreathe ATM,
initiative focused on improving the performance of A
Navigaton Service Providers (ANSPs).
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Open Airlines SkyBreathe technology

Air France described a roadmap detailing their goals ¢
vision of the airline inclding its sustainabilitgtrategy arl
commitment to the objective of reducingts CQ
emissions by 50% per passenger/km by 2050, compe
to 2005 levels.

REGENT Craft addreds their commitment to fast,
sustainable, regional transportation by 2025. The
innovative REGENT seagliders aims to increase effici
RdzS G2 da3INRdzyR STFSOGé=x

harbour operability, flight stability, and maritime
situational awaeness.

Airspace InteliggfpS RS&AONROSR (K
platform, which uses artificial intelligence (Al) ar
machine learning to assist dispatchers in making fli
operations more efficient and sustainable by optimizii
routes and improving the jdictability and flow of airline
traffic.

Coalition PartnerEurocontrolhighlighted the importance
of new performanceindicators and introducedtheir

initiatives such as the Excess Fuel Burn Indicator,

creation of an ATM/ANS Transparency group, and

future work of the SES Performance Scheme which is t
on five pillars: Performance, Safety, Technology, Airp
and Human Factar
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A nurber of airports contributed to the session highlightir
the crucial role of airports in theustainabilityof the sector.
58St KA ! ANLER2NI KAIKEAIKGSR
9YAdaAzy ! ANLIZ2NI ¢ o0& eplaciogs
electricity with hydro-based clean electricity. Hambur
Airport describedthe pivotal nature of synthetic, climate
friendly fuels, and Hydrogen as an indispensable fuel for
future. Kansai Airport highlighted their net zero £t
emissions commitment through multiple pexts that
indude Hydrogen and green energy.

Finally, Coalition Partner Urban Air Portlescribed their
work to create and operate giorts for drones and eVTOL:
TheUrban Air Port is one third of theost of traditional air
infrastructure, 60% smaller fotprint than comparable
heliports is scalable, uses renewable energy, is vehi
agnostic and is rapidly deployable.

Urban Air Portcompact and deployable infrastructure

Theoperations tracker toobn the ICAO
website captures all the latest initiative
from all stakeholders, containing
initiatives on Green Infrastructure, an
operations in he air and on the ground.



https://www.icao.int/environmental-protection/SAC/Pages/Operations.aspx

FUELS

Early in 2019 the first edition of what would become tt
full ICAO Stocktakingfarted with a focus orsustainable
Aviation Fuels, with thelCAO Stocktaking Semin:
towards the 2050 Vision for Sustainable Aviation Fut
Since then, ICAO is periodically reviewing the progres:
SAF development and deployment through tf
Stocktakingprocess

The latesinformation on fuelsis being coridered under
the ICAO LTAG work tlree main fuel categoried:TAG
sustainable aviation fuelg;, drop-in aviation fuels made
from renewable or wate resources, such as biomas
solid/liquid/gaseous wastes (e.g. Municipal Solid Was
CO/CQ waste streams), and atmospheric £QTAG
lower carbon aviation fuelg; fuels made with petroleum
improvements to reduce lifecycle @@missions (e.g.
reduced faring, venting and fugitives, use of renewab
energy, carbon capture), aridon droptin fuelsg aviation

fuels that require changes to existing and legacy airfran
and fudling supply infrastructure, such &tydrogen and
Electricity

The2021 Stocktakingonfirmed the strong momentum in
the establishment of SAF policies, partnerships and r
production facilities. Stakeholders made critic
announcements on SAFRluring the event: IREN/
(International Renewable Energy Agency) launched a 't
NBELIZNI awSlkOKAY3 %SNR gA
which provides a comprehensive study of SAF ms
emissions reductiowmption for the aviation sector.

Coalition Partner Smarenergy announced they are
pursuing a first Power to Liquid (PtL) project to produ
SAF in lberia, in partnership with Sunfire; Germe
announced a funding regime for market uptake of PtL £
and for a PtL demonstration platform. The ISt
(International Sustainability and Carbon Certificatio
announced their first three certificates under the 1S(
CORSIA certification standard. Air Canada announced
formation of the Canadian Council for Sustainat
Aviation Fuels (SAF), an industded neawork to
convene experts across the SAF vathain and invale
that ecosystem to deploy SAkCanada.

Smarenergy
Sunfire announced
projects on power

to liquid fuels

Besides the main Stocktaking event, a -ptecktaking
webinar was focused on Synthetic fuels for aviatic
Coalition Partner Norsk €uel presented their initiatives
2y t26SN) ¢2 fAldARAI Ay
demonstration plant andhe2 2 NI RWa& ¥ Asixdil |
Direct Air Capturelant.

Norsk efuel
technology to
produce SAF from
atmospheric CQ

Several fuel producers presented their plans a
expectations for the future of SAF, such as Lanza
Byogy, Velocys, Neste, SkyNRG and Nuseed. On the §
side, many ICAOMember States and observe
Organizations highlighted their efforts to develop polici
to foster the deployment of SAF, such as Br&srmany,
Japan, Netherlands, Norwaakistan the United States,
and the European Union. Airlines such as United ¢
pointed out their commitments to supgt further

deployment of SAF farommercial flights.

The number of fatities capable of producing SAFound
the world is increasing rapidly, but there is still significe
uncertainty on the share of this capacity that will t
directed to SAF compared to other fuels. The upwe
trend however is clear, and an exponential increase in ¢
initiatives ard plans was registered in 2021.

All the announcements and related dat
on fuelsare tracked and updated dai
by ICAO, and can be found navigat
through the SAF tracker toolavailable
onthe ICAO webpage.
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