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  INTRODUCTION 

 With a view to minimize the adverse effects of 

international civil aviation on the global climate, ICAO 

formulates policies, develops and updates Standards and 

Recommended Practices on aircraft emissions, and 

conducts outreach activities. ICAO Member States have 

agreed on two global aspirational goals for international 

aviation: 2% annual fuel efficiency improvement through 

to 2050, and carbon neutral growth from 2020 onwards. 

To achieve these global aspirational goals and to promote 

the sustainable growth of international aviation, ICAO is 

pursuing a basket of measures including aircraft 

technology, operational improvements, sustainable 

aviation fuels, and market-based measures (CORSIA). 

Currently, ICAO is also exploring the feasibility of a long-

term global aspirational goal for international aviation 

(LTAG). Significant progress has been made on this effort 

through the ICAO Committee on Aviation Environmental 

Protection (CAEP) and through major initiatives such as 

the ICAO Stocktaking. The overall process is aiming to 

conclude at the 41st Session of the ICAO Assembly in 

2022. 

The 2021 ICAO Stocktaking was one of the most important 

global events of the year on the sustainability of the 

aviation sector. The Stocktaking provided a forum for the 

exchange and collection of information and data between 

all aviation stakeholders and provided key inputs to the 

ICAO work on the feasibility of an LTAG. 

What was shown at the Stocktaking is that a range of 

evolutionary and revolutionary changes are occurring 

through innovations to reduce carbon emissions from 

aviation, and this effort involves global stakeholders, 

some of which are new to aviation. To help bring all 

stakeholders together, ICAO has issued an open invitation 

to all interested parties to join the ICAO Global Coalition 

on Sustainable Aviation. 

 

 

The ICAO Global Coalition is a forum for stakeholders 

which aims to raise awareness of the latest innovations 

being developed to bring about the green transition of the 

sector, building on existing leadership and champions, 

partnerships and initiatives.   Many Coalition partners 

have already joined ICAO in this effort and new partners 

are joining frequently.  

As part of the Coalition initiative, in order to monitor the 

latest innovations from aviation stakeholders, the ICAO 

tracker tools of aviation CO2 emissions reduction 

initiatives are set up to regularly provide a wealth of 

information on measures to reduce the environmental 

footprint of aviation, including details on the most 

ambitious actions being taken. 

 

 

 

ICAO Tracker Tools of aviation CO2 emissions reduction 

initiatives 

This publication provides an overview of the innovations 

presented during the 2021 ICAO Stocktaking on 

technology, operations, fuels, and initiatives to enable 

sustainable aviation. This publication also contains the 

latest updates on sustainable aviation initiatives received 

from the Coalition Partners. We hope you enjoy this First 

Edition of Innovation Driving Sustainable Aviation. 
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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 sustainable 

aircraft fleet of the future. These include developments in 

airframe design, materials and propulsion. During the 

2021 Stocktaking, stakeholders presented their latest 

aircraft technologies, providing detailed information on 

innovations that will drive the shape of aircraft in the 

future. 

This Stocktaking session on aircraft technology began with 

an introductory presentation on the technology 

assessments being carried out as part of the ICAO work on 

the feasibility of a long-term aspirational goal on CO2 

reduction potential of new and evolutionary technologies. 

The work on the LTAG is considering airframe 

improvements (aerodynamics, structures/materials, 

systems, and vehicle integration), propulsion system 

improvements (improved turbofan, unducted propulsor, 

turboelectric, hybrid), and advanced Concepts and 

Energy Storage (hydrogen and electric aircraft concepts, 

flying wing, strut-braced wing). 

 
Examples of aircraft being considered in the LTAG work 

The session then turned to the innovators, beginning with 

Embraer and their environmental commitments and 

support of a net-zero carbon aviation by specific greener 

aircraft projects. Coalition Partner Airbus then provided 

details on a strategic approach toward reducing emissions 

and the hydrogen-powered ZEROe concept roadmap.  

 

Airbus Hydrogen ZEROe concept roadmap.  Airbus 

expects the Zero-emission aircraft to enter into service 

by 2035. 

 

Safran Group presented their vision of a roadmap toward 

carbon neutral aviation and the CFM Rise program, and 

Coalition Partner GE Aviation, which also participates on 

the CFM Rise programme, showcased their hybrid electric 

technology demonstrator.  

 

GE Aviation continues to mature hybrid electric 

technology. A set of maturation flights and ground tests 

are planned and underway. 

Bombardier described their initiatives on sustainable 

business aviation and its first-ever environmental product 

declaration. ATR shared their vision on regional aviation, 

shaping regional air travel in an innovative, sustainable 

and modern way. 

From the research perspective, DLR presented its EXACT 

project which is focused on eliminating the climate impact 

from aviation based on potential key technology solutions 

such as electric regional aircraft, novel turboprop aircraft 

and hydrogen-powered aircraft.  

Pratt & Whitney showcased their recent engine efficiency 

improvements and hybrid-electric demonstrator as steps 

toward sustainable propulsion. Finally, Rolls Royce 

presented their vision of a sustainable future for aviation 

with the necessary building elements, including the new 

UltraFan engine and radical alternatives such as 

electrification and hydrogen-powered projects.  

The technology tracker tool on the ICAO 

website captures all the latest initiatives 

from all stakeholders, containing 

initiatives on electrification, hydrogen, 

Urban Air Mobility / Advanced Air 

mobility (UAM/AAM) and all aircraft 

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


  

Operational measures offer a win-win situation for the 

aviation industry by reducing costs while also reducing 

carbon emissions. The ICAO Stocktaking 2021 included a 

focused session on Sustainable Airport Operations and 

Infrastructure, which displayed innovative solutions on 

operational measures. This session highlighted that 

operational measures are a critical component to 

reducing emissions from the sector, while infrastructure 

development is key to the green transition. 

This Stocktaking session began with an introductory 

presentation on the operations assessments being carried 

out as part of the ICAO work on the feasibility of an LTAG 

on CO2 reduction, including the potential of innovative 

operational measures.  

Coalition Partner Open Airlines presented their 

SkyBreathe technology, which utilize big data to improve 

operations, and announced the SkyBreathe ATM, an 

initiative focused on improving the performance of Air 

Navigation Service Providers (ANSPs).  

 

Open Airlines SkyBreathe technology 

Air France described a roadmap detailing their goals and 

vision of the airline including its sustainability strategy and 

commitment to the objective of reducing its CO2 

emissions by 50% per passenger/km by 2050, compared 

to 2005 levels. 

REGENT Craft addressed their commitment to fast, 

sustainable, regional transportation by 2025. Their 

innovative REGENT seagliders aims to increase efficiency 

ŘǳŜ ǘƻ άƎǊƻǳƴŘ ŜŦŦŜŎǘέΣ ǿŀǾŜ ǘƻƭŜǊŀƴŎŜ ŀƴŘ ŎǊƻǿŘŜŘ 

harbour operability, flight stability, and maritime 

situational awareness.  

Airspace IntelligenŎŜ ŘŜǎŎǊƛōŜŘ ǘƘŜƛǊ άCƭȅǿŀȅǎ !Lέ 

platform, which uses artificial intelligence (AI) and 

machine learning to assist dispatchers in making flight    

operations more efficient and sustainable by optimizing 

routes and improving the predictability and flow of airline 

traffic. 
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Coalition Partner Eurocontrol highlighted the importance 

of new performance indicators and introduced their 

initiatives such as the Excess Fuel Burn Indicator, the 

creation of an ATM/ANS Transparency group, and the 

future work of the SES Performance Scheme which is built 

on five pillars: Performance, Safety, Technology, Airport 

and Human Factors.  

 

A number of airports contributed to the session highlighting 

the crucial role of airports in the sustainability of the sector.  

5ŜƭƘƛ !ƛǊǇƻǊǘ ƘƛƎƘƭƛƎƘǘŜŘ ƛǘǎ ǘŀǊƎŜǘ ǘƻ ōŜŎƻƳŜ ŀ άbŜǘ ½ŜǊƻ 

9Ƴƛǎǎƛƻƴ !ƛǊǇƻǊǘέ ōȅ нлолΣ ǿƛǘƘ ŀƴ ƻōƧŜŎǘƛǾŜ ƻŦ Ǌeplacing 

electricity with hydro-based clean electricity. Hamburg 

Airport described the pivotal nature of synthetic, climate-

friendly fuels, and Hydrogen as an indispensable fuel for the 

future. Kansai Airport highlighted their net zero CO2 

emissions commitment through multiple projects that 

include Hydrogen and green energy. 

Finally, Coalition Partner Urban Air Port described their 

work to create and operate airports for drones and eVTOLs. 

The Urban Air Port is one third of the cost of traditional air 

infrastructure, 60% smaller footprint than comparable 

heliports, is scalable, uses renewable energy, is vehicle 

agnostic and is rapidly deployable. 

 

Urban Air Port compact and deployable infrastructure 

The operations tracker tool on the ICAO 

website captures all the latest initiatives 

from all stakeholders, containing 

initiatives on Green Infrastructure, and 

operations in the air and on the ground. 

 

 

 

OPERATIONS AND INFRASTRUCTURE 

 

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


  

Early in 2019 the first edition of what would become the 

full ICAO Stocktaking started with a focus on Sustainable 

Aviation Fuels, with the ICAO Stocktaking Seminar 

towards the 2050 Vision for Sustainable Aviation Fuels. 

Since then, ICAO is periodically reviewing the progress on 

SAF development and deployment through the 

Stocktaking process.  

The latest information on fuels is being considered under 

the ICAO LTAG work in three main fuel categories: LTAG 

sustainable aviation fuels ς drop-in aviation fuels made 

from renewable or waste resources, such as biomass, 

solid/liquid/gaseous wastes (e.g. Municipal Solid Waste, 

CO/CO2 waste streams), and atmospheric CO2; LTAG 

lower carbon aviation fuels ς fuels made with petroleum 

improvements to reduce lifecycle CO2 emissions (e.g. 

reduced flaring, venting and fugitives, use of renewable 

energy, carbon capture), and Non drop�tin fuels ς aviation 

fuels that require changes to existing and legacy airframes 

and fuelling supply infrastructure, such as Hydrogen and 

Electricity. 

The 2021 Stocktaking confirmed the strong momentum in 

the establishment of SAF policies, partnerships and new 

production facilities. Stakeholders made critical 

announcements on SAF during the event: IRENA 

(International Renewable Energy Agency) launched a new 

ǊŜǇƻǊǘ άwŜŀŎƘƛƴƎ ½ŜǊƻ ǿƛǘƘ wŜƴŜǿŀōƭŜǎΥ .ƛƻƧŜǘ CǳŜƭǎέΣ 

which provides a comprehensive study of SAF as an 

emissions reduction option for the aviation sector.  

Coalition Partner Smartenergy announced they are 

pursuing a first Power to Liquid (PtL) project to produce 

SAF in Iberia, in partnership with Sunfire; Germany 

announced a funding regime for market uptake of PtL SAF 

and for a PtL demonstration platform. The ISCC 

(International Sustainability and Carbon Certification) 

announced their first three certificates under the ISCC 

CORSIA certification standard. Air Canada announced the 

formation of the Canadian Council for Sustainable 

Aviation Fuels (C-SAF), an industry-led network to 

convene experts across the SAF value-chain and involve 

that ecosystem to deploy SAF in Canada.  

Smartenergy-
Sunfire announced 
projects on power 

to liquid fuels 

 
 

 

FUELS 
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Besides the main Stocktaking event, a pre-stocktaking 

webinar was focused on Synthetic fuels for aviation. 

Coalition Partner Norsk e-fuel presented their initiatives 

ƻƴ tƻǿŜǊ ¢ƻ ƭƛǉǳƛŘǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ²ƻǊƭŘΩǎ ŦƛǊǎǘ tǘ[ 

demonstration plant and the ²ƻǊƭŘΨǎ ŦƛǊǎǘ ƛƴŘǳǎǘǊƛŀƭ-sized 

Direct Air Capture plant. 

Norsk e-fuel 
technology to 

produce SAF from 
atmospheric CO2. 

 

 
 

Several fuel producers presented their plans and 

expectations for the future of SAF, such as Lanzajet, 

Byogy, Velocys, Neste, SkyNRG and Nuseed. On the policy 

side, many ICAO Member States and observer 

Organizations highlighted their efforts to develop policies 

to foster the deployment of SAF, such as Brazil, Germany, 

Japan, Netherlands, Norway, Pakistan, the United States, 

and the European Union. Airlines such as United also 

pointed out their commitments to support further 

deployment of SAF for commercial flights. 

The number of facilities capable of producing SAF around 

the world is increasing rapidly, but there is still significant 

uncertainty on the share of this capacity that will be 

directed to SAF compared to other fuels. The upward 

trend however is clear, and an exponential increase in SAF 

initiatives and plans was registered in 2021. 

All the announcements and related data 

on fuels are tracked and updated daily 

by ICAO, and can be found navigating 

through the SAF tracker tools available 

on the ICAO webpage. 

ICAO SAF 
Tracking tools 

 
 

 


