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The need to decarbonize the aviation sector
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The decarbonization of the Global 
Aviation industry will require 
coordinated efforts from multiple 
relevant stakeholders

Technology providers

Institutional stakeholders

Market & Financial

End users

Environmental drivers
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Aviation and energy are key sectors in the UAE

270+
Billion USD

UAE Direct 
investment

15%

GDP share 
(GCAA, 2018)

88.1
Billion USD

2030 GDP 
impact
(ACI, 2019)

Commercial 
airports

10

884+

Commercial 
aircrafts

3rd

Worldwide

Market size 
(RPK|RTK)

10.5
Million tons

Jet fuel 
production 
(Statista, 2018)

6th

Worldwide

Aviation
emissions

DXB airport

1st
International

3rd
Passengers

The UAE Net Zero by 2050 Strategic Initiative focuses on clean 
energy solutions and will invest over AED 600 billion in the renewable 
energy sector.

* All figures before the COVID-19 pandemic:

Aviation is a major economic sector in the UAE: The UAE is a global energy leader actively pursuing decarbonization:

The UAE Hydrogen Leadership Roadmap announced during the UN 
COP26 Meeting envisions the creation of a blue and green hydrogen 
industrial ecosystem in the country capable of capturing 25% of the 
global hydrogen trade by 2030.

The O&G sector is key in the UAE’s climate vision:

300
Billion AED

2031 GDP 
from industry
(Operation 300bn)

5.0
Million b/d

2030 output 
capacity
(S&P Global, 2021)

25%
Reduction

2030 GHG
Emissions
(Vision 2030, 2021)

30
GW green H2

2030 RES 
capacity
(TAQA JV, 2021)
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Alternative aviation fuels

• ICAO has defined (Annex 16 – Volume IV) the following as CORSIA Eligible Fuels (CEFs):

• To comply with CORSIA, aircraft operators have 3 options:

 Buy CORSIA Eligible Emissions Units in the market

 Use Sustainable Aviation Fuel (SAF)

 Use Low Carbon Aviation Fuel (LCAF)
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Fuel certification

Annex 3

10% SIP

Blend Component Criteria and 
Blend % Limits

Annex 2

50% HEFA

Annex 1

50% F-T SPK 
Fuel Blends

Fuel produced to D7566 can be 
designated as D1655 Fuel

D1655

Table 1

D7566

Table 1

Annex n

X% YYY
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ASTM approved drop-in blend in kerosene, %

HYDROPROCESSED 

FERMENTED SUGARS (HFS) 10%

FISCHER-TROPSCH (FT) 50%

Crop biomass residue

Municipal solid waste (MSW)

Waste fats, waxes and oils

Used cooking oil (UCO)

Microalgal biomass

BIOMASS OR WASTE SOURCE INTERMEDIATE

ALCOHOL-TO-JET (ATJ) 
30%
50%

FISCHER-TROPSCH (FT) 

+ ALKYLATION 
50%

SI
P

SP
K/

A
SP

K

HYDROTREATED ESTERS

AND FATTY ACIDS (HEFA)
50% SP

K
SP

K

Microalgal biomass residue

Flue gas / syngas
Syngas A1

A2

A3

A4

A5

2009

2011

2014

2015

20151

20182

CATALYTIC 

HYDROTHERMOLYSIS (CHJ) SP
K

A6 202050%

HYDROCARBON-HYDROPROCESSED 

ESTERS AND FATTY ACIDS (HC-HEFA) SP
K

10%
A7 2020

ANNEX year

A
ST

M
 D

7
5

66

Vegetable oil (VO)

Crop biomass (non-VO)

ASTM D1655 Co-processing of vegetable and waste oils, fats and waxes with conventional crude oil feedstocks A1 2018

Lipids

Fermented 
sugars

Isobutanol

Ethanol

Free fatty 
acids

Oils and 
lipids

Organic 
fraction

Syngas
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Green H2

Concentrated solar H2

There are a number of pathways to produce SAF. The highest potential is in the exploration of e-fuels and other 
hydrogen-derived advanced fuels for aviation.
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Other bio- & waste oil9+

Salicornia oil5+

Microalgae

MSW & AgWaste

Industrial waste & 
flue gases

3+

3+

4

4

6

5

6

5

FEEDSTOCK

Lipid extraction & treatment

Hydrothermal liquefaction

Gasification | Torrefaction

Gasification + reverse WGS

Fermentation

Syngas enhancement (rWGS)

Fermentation

Syngas enhancement (WGS) 
& CO2 (CCU)

Lipid extraction & treatment

PRE-TREATMENT

Hydroprocessing

Hydrocracking

Fischer-Tropsch

Alcohol-to-jet

Fischer-Tropsch

Alcohol-to-jet

Fischer-Tropsch

Hydroprocessing

CONVERSION

HEFA-SPK

HC-HEFA-SPK

FT-SPK

FT-SPK

ATJ-SPK

FT-SPK

ATJ-SPK

FT-SPK

HEFA-SPK

TYPE OF JET FUEL

A
ST

M

FT-SPK

HEFA-SPK

A
ST

M
A

ST
M

A
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M
A
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M

e-
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el
e-
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el

e-
fu

el
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A
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A
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M
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M
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fu
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e-
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e-
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e-
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e-
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e-
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el

R
C

F
R

C
F

R
C

F
R

C
F

R
C

F
R

C
F

R
C

F
R

C
F

R
C

F
R

C
F

R
C

F

Novel catalysts for SAF refining

Hydrocarbon conversion technologies

Novel catalysts for H2 production

1+

2

3+

Direct seawater electrolysis

Upgrading waste & flue gases

H2 Electrolysis (PEM, SOEC, AES) 

1+

2

3+

Integrated biomass production systems

Seawater agriculture

SEAS concept

Valorization of halophytes1+

2

3+

5

CeCaS

RICH

SBRC

Green H2

Syngas enhancement (WGS) 
& CO2 (CCU)

Fischer-Tropsch
5

UAE-relevant candidate fuels

TRL
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SBRC research focus 
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The Sustainable Bioenergy Research Consortium (SBRC) primarily focuses on halophytic biomass-derived SAF 

1st Commercial 
Flight
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The role of the O&G industry is key

9

Source: Repsol, 2021. https://ec.europa.eu/info/sites/default/files/energy_climate_change_environment/events/presentations/5_repsol_refining_transformation_berta_cabello_acrobat.pdf

The evolution of the oil refining industry towards a low-carbon future will drive the development of SAF and e-fuels at scale
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Major stakeholders across the whole aviation fuel technology value chain need to participate

… and others

1) SBRC members:

2) Government support:
(Members of the Low Carbon and 
Sustainable Fuel for the Aviation Sector 
Committee led by the Ministry of Energy)

3) Other potential key stakeholders:

10

Collaboration is essential
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CORSIA Eligible Emissions Units

Emissions Unit Programme Web Address

American Carbon Registry (ACR) https://americancarbonregistry.org/how-it-works/membership

Architecture for REDD+ Transactions (ART) https://www.artredd.org/art-registry/

China GHG Voluntary Emission Reduction Program http://registry.ccersc.org.cn/login.do

Clean Development Mechanism (CDM) https://cdm.unfccc.int/Registry/index.html

Climate Action Reserve (CAR) https://thereserve2.apx.com/mymodule/mypage.asp

Global Carbon Council (GCC) https://mer.markit.com/br-reg/public/public-view/#/account

The Gold Standard (GS) https://registry.goldstandard.org/projects?q=&page=1

Verified Carbon Standard (VCS) https://verra.org/project/vcs-program/registry-system/

• There are 8 CORSIA Eligible Emissions Units programmes approved by the ICAO 
Council

The average global emissions price is currently ~$3 per tonne.


