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SUSTAINABLE ALTERNATIVE FUELS 

 

ICAO, as the entire aviation community, is committed to reduce the impact of air transport on climate 

change. Notwithstanding the fact that the adoption of CORSIA, following Resolution A39-3 of the 

General Assembly, constituted a major achievement, other actions need to be taken at the international 

and national levels, in order to find innovative technological and/or operational solutions for the future. 

ICAO, hence, supports a comprehensive approach, comprised of a diversified basket of measures1 in 

order to meet its global environmental aspiration goals. One of these goals is to improve fuel efficiency 

by 2% per year, but it is already acknowledged that it would not be sufficient to tackle the carbon growth 

issue faced by the aviation sector. 

Against this backdrop, ICAO is supporting the use, and further development, of sustainable aviation 

fuels (SAF), which could decrease aviation carbon footprint by 80 percent according to the airline 

industry.2 In its Resolution A36-22, the General Assembly recognized: 

‘the importance of research and development in fuel efficiency and alternative fuels for aviation 

that will enable international air transport operations with a lower environmental impact’. 

Following a workshop organized in February 2009, the Conference on Aviation and Alternative Fuels 

was held in Rio de Janeiro in Brazil (CAAF/09) from 16 to 18 November 2009, which established an 

ICAO Global Framework for Aviation Alternative Fuels (GFAAF). A Second Conference was convened 

in Mexico City in October 2017, at which occasion was adopted the ‘2050 ICAO Vision for Sustainable 

Aviation Fuels’3, but: 

“no consensus amongst participant States on specific targets was reached and the Conference 

endorsed the 2050 ICAO Vision for Sustainable Aviation Fuels without any quantitative goals 

for substituting conventional jet fuel nor any quantifiable carbon reductions resulting from the 

use of alternative jet fuels’.4 

In the meanwhile, ICAO’s Committee on Aviation Environmental Protection (CAEP) established the 

Alternative Fuels Task Force in 2013, whose analysis was presented during the 39th Assembly in 2016. 

Drawing on the previous discussions and information, the General Assembly adopted Resolution A39-

2 on Consolidated statement of continuing ICAO policies and practices related to environmental 

protection — Climate change. It further requests States to: 

‘f) set a coordinated approach in national administrations for policy actions and investment to 

accelerate the appropriate development, deployment and use of clean and renewable energy 

sources for aviation, including the use of sustainable alternative fuels, in accordance with their 

national circumstances; 

g) consider the use of incentives to encourage the deployment of clean and renewable energy 

sources for aviation, including sustainable alternative fuels 

[…] 

i) recognize existing approaches to assess the sustainability of all alternative fuels in general, 

including those for use in aviation which should achieve net GHG emissions reduction on a life 

                                                           
1 Such measures encompass aircraft-related technology development, improved air traffic management and infrastructure use, 
economic/market-based measures and alternative fuels. 
2 See A. J. PIERA, Greenhouse gas emissions from international aviation: legal and policy challenges, The Hague, Eleven International 

Publishing, 2015, 480 pp., p. 29. 
3 See https://www.icao.int/environmental-protection/GFAAF/Pages/ICAO-Vision.aspx [accessed on 31 December 2018]. 
4 M. SORIA BALEDÓN, N. KOSOY, ‘"Problematizing" carbon emissions from international aviation and the role of alternative jet fuels in meeting 

ICAO's mid-century aspirational goals’, Journal of Air Transport Management, 2018, vol.71, pp. 130-137, p. 131. 

https://www.icao.int/environmental-protection/GFAAF/Pages/ICAO-Vision.aspx
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cycle basis, contribute to local social and economic development; competition with food and 

water should be avoided 

j) adopt measures to ensure the sustainability of alternative fuels for aviation, building on 

existing approaches or combination of approaches, monitor, at a national level, the sustainability 

of the production of alternative fuels for aviation, and work together through ICAO and other 

relevant international bodies, to exchange information and best practices, including for the 

harmonization on the sustainability criteria of aviation alternative fuels.’ 

Accordingly, the Assembly requested the Council of ICAO to: 

‘i) encourage Member States and invite industry, financial institutions and other international 

organizations to actively participate in exchange of information and best practices, and facilitate 

the establishment of partnerships and the definition of policies that will further promote the 

transition to clean, renewable sources of energy for aviation, including sustainable alternative 

fuels, through regional seminars; 

j) continue to maintain the ICAO Global Framework for Aviation Alternative Fuels (GFAAF); 

k) continue to give a global view of the future use of alternative jet fuels and to account for 

changes in life cycle GHG emissions in order to assess progress toward achieving global 

aspirational goals; 

l) work with financial institutions to facilitate access to financing infrastructure development 

projects dedicated to sustainable aviation alternative fuels and incentives to overcome initial 

market hurdles; 

m) cooperate with other relevant international initiatives, including the Sustainable Energy for 

All (SE4ALL) initiative, to facilitate the aviation’s access to renewable energy.’ 

To support Member States in developing and implementing their Action Plans, ICAO published its 

Manual on Guidance on the Development of States’ Action Plans on CO2 Emissions Reduction, 

complementing other guidance documents.5 

  

Source: ICAO, Sustainable Aviation Fuels Guide, 2017, p. 3. 

                                                           
5 Most notably, ICAO, Financing Aviation Emissions Reductions, 2017, at: https://www.icao.int/environmental-

protection/Documents/ICAO_UNDP_GEF_FinancingLowCarbonAirportGuidance.pdf and ICAO, Regulatory and Organizational Framework 
to address Aviation Emissions, 2017, at: https://www.icao.int/environmental-

protection/Documents/ICAO%20UNDP%20GEF%20RegulatoryGuidance.pdf. 

https://www.icao.int/environmental-protection/Documents/ICAO_UNDP_GEF_FinancingLowCarbonAirportGuidance.pdf
https://www.icao.int/environmental-protection/Documents/ICAO_UNDP_GEF_FinancingLowCarbonAirportGuidance.pdf
https://www.icao.int/environmental-protection/Documents/ICAO%20UNDP%20GEF%20RegulatoryGuidance.pdf
https://www.icao.int/environmental-protection/Documents/ICAO%20UNDP%20GEF%20RegulatoryGuidance.pdf
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According to the 2017 ICAO Sustainable Aviation Fuels Guide6, more than 106 States have voluntarily 

submitted their Actions Plans to ICAO. The guidance aims at encouraging Member States to engage in 

alternative-fuel production and usage, while addressing existing deadlocks and concerns. 

 

The Evolution of Alternative Fuels 

The first generation of alternative fuels, the so-called ‘biofuels’, are produced from crops and other 

biological sources, such as algae. While they can indeed participate in the process of reducing the 

greenhouses gases emissions from the aviation sector, their development is nevertheless hampered by 

several shortcomings. First, from an economic perspective, they cannot compete with traditional fuels, 

as the prices for bio jet fuel are about 2 to 4 times higher than the price for fossil jet fuels.7 Furthermore, 

from a technological perspective, biofuels create several undesired effects and suffer limitations: 

‘These are attributed to such issues as feedstock availability; production costs; land use changes; 

the “food versus fuel” dilemma; lifecycle carbon footprint; and logistics of continuous supply 

and distribution’.8 

 

Among the problems raised by biofuels, deforestation, soil degradation, threats to biodiversity, ‘food 

versus fuel’ and governance issues are, as per today, the most acute ones9, most notably in developing 

Countries in South America and Africa10. Indeed,  

‘The vast majority of first-generation biofuel feedstocks, especially in the case of bioethanol, 

constitute comestible materials, which has led to concerns about biomass previously destined 

for human consumption being diverted to fuel production’.11 

 

This explains why new sources of alternative fuels are being preferred, using fuels derived from 

feedstocks not traditionally used for humans, or animals, consumption. ICAO itself acknowledges that: 

‘current technology allows the production of fuels from non-biogenical sources, such as 

municipal wastes, used cooking oil, and agricultural residues, which raise fewer sustainability 

issues’.12 

 

                                                           
6 ICAO, Sustainable Aviation Fuels Guide, 2017, at : https://www.icao.int/environmental-protection/knowledge-

sharing/Docs/Sustainable%20Aviation%20Fuels%20Guide_vf.pdf. 
7 M. KOUSOULIDOU, L. LONZA, ‘Biofuels in aviation: Fuel demand and CO2 emissions evolution in Europe toward 2030’, Transportation 

Research Part D: Transport and Environment, vol. 46, 2016, pp. 166-181, p. 177. 
8 V. FILIMONAU, M. MIKA, R. PAWLUSIŃSKI, ‘Public attitudes to biofuel use in aviation: Evidence from an emerging tourist market’, Journal 
of Cleaner Production, vol. 172, 2018, pp. 3102-3110, p. 3103. 
9 See F. ROSILLO-CALLE, F. X. JOHNSON (ed.), Food versus fuel: an informed introduction to biofuels, London, Zed Books, 2013, 232 pp. 
10 See, notably, S. L. STATTMAN, O. HOSPES, A. P. J. MOL, ‘Governing biofuels in Brazil: A comparison of ethanol and biodiesel policies’, 

Energy policy, 2013, vol. 61, pp. 22-30; L. A. MARTINELLI, S. FILOSO, “Expansion of Sugarcane Ethanol Production in Brazil: Environmental 

and Social Challenges”, Ecological Applications, 2008, Vol. 18, n° 4, pp. 885-898 ; T. S. J. MOLONY, J. SMITH, ‘Biofuels, food security, and 
Africa’, African affairs : the journal of the Royal African Society, 2010, vol. 109, n° 436, pp. 489-498; R. BLANCHARD, D. M. RICHARDSON, 

P. J. O’FARRELL, G. P. VON MALTITZ, ‘Biofuels and biodiversity in South Africa’, South African Journal of Science, 2011, vol. 107, n°5/6, 8 

pp. ; A. PRADHAN, C. MBOHWA, ‘Development of biofuels in South Africa: Challenges and opportunities’, Renewable and Sustainable Energy 

Reviews, 2014, vol. 39, pp.1089-1101. 
11 M. B. CHARLES, R. RYAN, N. RYAN, R. OLORUNTOBA, ‘Public policy and biofuels: The way forward?’, Energy Policy, 2007, vol. 35, n° 11, 
pp. 5737-5746, p. 5738. 
12 ICAO, Sustainable Aviation Fuels Guide, 2017, op. cit., p. 4. 

https://www.icao.int/environmental-protection/knowledge-sharing/Docs/Sustainable%20Aviation%20Fuels%20Guide_vf.pdf
https://www.icao.int/environmental-protection/knowledge-sharing/Docs/Sustainable%20Aviation%20Fuels%20Guide_vf.pdf
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Source: ICAO, Sustainable Aviation Fuels Guide, 2017, p. 22. 

In any case, the aviation sector is expected to become a considerable market for advanced biofuels in 

the coming years13, since: 

• ‘Aviation generates approximately 2% of the world CO2 emissions, and covers 10% of total 

fuel consumption.  

• More than 2 billion people and 40 Mt of good/cargo will have to be moved every year. Airlines 

operational costs are significantly dependent on fuel costs, which corresponds to roughly 30% 

of the total.  

• Aviation traffic should double within 15 years from 2012, while fuel consumption and CO2 

emissions should double in 25 years.  

• While some road transports could be shifted to other alternative fuels than biofuels, as green 

electricity, this will not be the case for airplanes where kerosene will always be required, either 

of fossil or renewable origin.  

• Airlines will also have to implement concrete actions in view of GHG emission reduction. A 

target has been set in the EU: 2 Mt aviation alternative fuel by 2020 (corresponding to 4% of 

annual fuel consumption).  

• Sustainability will be a key factor to gain public acceptance of any alternative fuels: thus, 

advanced biofuels, i.e. those biofuels produced with innovative GHG-efficient technologies 

from sustainably cultivated crops or agricultural residues/wastes, will represent the preferred 

option’.14 

 

The crucial questions to be addressed at ICAO Level 

While promoting the production and use of SAF, ICAO has to pay due attention to several 

considerations: 

• The introduction of new fuels may not induce safety hazards; 

• SAF which do not require substantial changes in motors should be preferred; 

• The certification methodology for motors should be thoroughly assessed to prevent any 

unexpected safety issue, in close cooperation with manufacturers; 

                                                           
13 D. CHIARAMONTI, M. PRUSSI, M. BUFFI, D.TACCONI, ‘Sustainable bio kerosene: Process routes and industrial demonstration activities in 
aviation biofuels’, Applied Energy, vol. 136, 2014, pp. 767-774, p. 767. 
14 Ibid., p. 768. 
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• The certification of fuels, either entirely from sustainable sources or partially, most notably 

drop-in aviation fuels, remains crucial. Since the aviation sector is international by nature, the 

quality of the fuel supplied in different States must be certified in order to ensure compatibility, 

reliability and, on overall, safety. 

• Since CORSIA allows for the reduction of emissions through the use of SAF, the fuels have 

to meet the sustainability criteria that will be defined and amended in the future. 

• The principle of Common but Differentiated Responsibilities must be balanced with the 

necessary uniformity of aviation rules and standards, while making sure that no Country is left 

behind. 

 

 

Non-exhaustive list of potential questions to be addressed by the delegates: 

 

1) How to further promote the use of SAF in a non-mandatory way?  

2) How could ICAO further assist its Member States in defining and implementing their national 

SAF Action Plans? 

3) Can a “risk-based approach” be adopted regarding the certification of SAF, in order to foster 

technological innovation? 

4) Is it feasible for ICAO to impose, through amendments to existing Annexes to the Chicago 

Convention, a minimum amount of SAF to be used by the aircraft of the Member States? 

5) How can ICAO monitor effectively the production process of SAF in the contracting States, to 

avoid most notably the undesired effects linked to the production of biofuels? 

6) Can ICAO develop a financial assistance programme aimed at helping some countries to switch 

from traditional fuels to SAF, for both production and consumption? 
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