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Foreword  

  
The conservation of our environment is a founding 

principle of the United Arab Emirates, enshrined in 

the words of our founding father, Sheikh Zayed bin 

{ǳƭǘŀƴ !ƭ bŀƘȅŀƴΥ ά²Ŝ ƘŀǾŜ ǿƻǊƪŜŘΣ ǎƛƴŎŜ ǘƘŜ 

establishment of our state, to protect the 

environment and wildlife. These achievements 

should be an incentive for us, particularly the Emirati 

youth, the future generation, to continue taking care 

of and keeping the environment safe and clean 

ōŜŎŀǳǎŜ ƛŦ ǿŜ ŘƻƴΩǘΣ ǿŜ ǎƘŀƭƭ ŘŜǎǘǊƻȅ ǘƘŜ ǊŜǎƻǳǊŎŜǎ 

that Allah blessed us with; these resources are not 

ours alone, they also belong to our children and their 

ŎƘƛƭŘǊŜƴΦέ 

In these words, Sheikh Zayed bin Sultan Al Nahyan 

reminds us that the economic development 

catalyzed by aviation must not come at the cost of 

the environment; a truth that is brought sharply into 

focus in the era of climate change. We are equipping 

ourselves with the means to realize this vision. The 

strong foundations of international cooperation have 

built the architecture for action, and the UAE is proud 

to be undertaking the preparations to host COP28, 

ensuring we work together for our shared future. Our 

global efforts are reflected in our national targets, 

with the UAE leading the MENA region with the first 

commitment to the Paris Climate Agreement, 

complimented by the UAE Net Zero by 2050 strategic 

initiative. Our government, companies, and research 

institutions are rapidly translating this into action. 

Lƴ нлмфΣ 9ǘƛƘŀŘ ƻǇŜǊŀǘŜŘ ǘƘŜ ǿƻǊƭŘΩǎ ŦƛǊǎǘ ŦƭƛƎƘǘ ǳǎƛƴƎ 

fuel made in the UAE from plants grown in saltwater 

by the Sustainable Bioenergy Research Consortium 

(SBRC), a consortium of Khalifa University, Etihad 

Airways, Boeing, ADNOC, Safran, GE and BAUER 

Resources. Emirates and GE are collaborating on a 

program to conduct a test flight using 100% SAF by 

the end of 2022, eroding the barriers to higher 

uptake of sustainable fuels. Considerable efforts are 

delivering further initiatives, including partnerships 

by ADNOC, BP and Masdar to pioneer clean hydrogen 

and technology hubs, and several facilities under 

development to produce clean fuels from 

H.E. Suhail bin Mohamed Al Mazrouei 

using fuel made in the UAE from plants grown in 

saltwater by the Sustainable Bioenergy Research 

Consortium (SBRC), a consortium of Khalifa 

University, Etihad Airways, Boeing, ADNOC, Safran, 

GE and BAUER Resources. Emirates and GE are 

collaborating on a program to conduct a test flight 

using 100% SAF by the end of 2022, eroding the 

barriers to higher uptake of sustainable fuels. 

Considerable efforts are delivering further initiatives, 

including partnerships by ADNOC, BP and Masdar to 

pioneer clean hydrogen and technology hubs, and 

several facilities under development to produce clean 

fuels from sustainable waste feedstocks. 

Aviation is a particularly challenging industry to 

decarbonise and will require the development of 

novel technologies. Our research institutions are 

stepping up to the task, building the knowledge and 

tools to ensure our world can be sustainably 

connected.  

The development of clean aviation fuels represents 

the dawn of an age where we are able to leverage 

existing and future resources to become more 

sustainable. The UAE is endowed with superb 

advantages to succeed in this future, with access to 

some of the cheapest renewable electricity from solar 

generation in the world, adaptable hydrocarbon 

infrastructure, and the industrial capability and 

workforce to leverage the opportunities. The sunrise 

of this new industry will bring jobs, economic growth, 

and climate benefits to our nation, and we are 

delighted to present this roadmap for the UAE to 

become the center of this energy ecosystem.  

 

United Arab Emirates 

 

Minister of Energy and Infrastructure 
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м 

¢ƘŜ ¦!9 {!C wƻŀŘƳŀǇ 

/ǊŜŀǘƛƴƎ ŀ [ƻǿ /ŀǊōƻƴ !Ǿƛŀǘƛƻƴ 9ƴŜǊƎȅ Iǳō 

The 5 Sustainable Aviation Fuel (SAF) principles are designed to accelerate the ŘŜŎŀǊōƻƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ¦!9Ωǎ 

aviation sector and transform it into a regional hub for low carbon aviation fuels. 

н 

о 

п 

р 
[ŜŀŘƛƴƎ LƴǘŜǊƴŀǘƛƻƴŀƭ /ƻƭƭŀōƻǊŀǘƛƻƴ 

Aviation is a global industry, and alongside national efforts, the UAE will seek to accelerate the global 

transition through leadership at ICAO, and support of projects on renewable fuels and energy in other 

countries. 

9ǎǘŀōƭƛǎƘƛƴƎ ǘƘŜ !ƳōƛǘƛƻƴΥ тлл Ƴƛƭƭƛƻƴ ƭƛǘŜǊǎ {!C ōȅ нлол 

By 2030, the UAE will develop domestic SAF capacity sufficient to produce 700 million liters of SAF on 

an annual basis.  

.ǳƛƭŘƛƴƎ [ƻŎŀƭ /ŀǇŀŎƛǘȅ ǘƻ .ƻƻǎǘ Lƴπ/ƻǳƴǘǊȅ ±ŀƭǳŜ 

The UAE will further mature the governance structure for the national SAF program, developing the 

local institutions and skills to create In-Country Value (ICV). 

5ŜǾŜƭƻǇƛƴƎ ǘƘŜ bŀǘƛƻƴŀƭ wŜƎǳƭŀǘƻǊȅ 9ƴǾƛǊƻƴƳŜƴǘ ŦƻǊ {!C 

The UAE will explore and assess potential policies to support the long-term economic operation of 

SAF facilities in the UAE, and to align with domestic and international SAF ambitions to decarbonize 

aviation. 

!ŎŎŜƭŜǊŀǘƛƴƎ {!C ¢ŜŎƘƴƻƭƻƎȅ 5ŜǇƭƻȅƳŜƴǘ ŀƴŘ LƴƴƻǾŀǘƛƻƴ 

The UAE will support research, development, and demonstration (RD&D) of SAF technologies 

through dedicated research efforts focusing on SAF production and deployment of early-stage 

facilities to produce SAF at a commercial scale by 2025. 
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Executive Summary 

!Ǿƛŀǘƛƻƴ Ƙŀǎ ŀ ƪŜȅ ǊƻƭŜ ƛƴ ǘƘŜ ¦!9Ωǎ continued growth. The International Air Transport Association 

(IATA) estimated that in 2018, aviation and tourism ŎƻƴǘǊƛōǳǘŜŘ моΦо҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5t, equal to 

47.4 billion USD. The sector directly and indirectly sustains 777,000 jobs in the UAE, and it is estimated 

that avƛŀǘƛƻƴΩǎ GDP contribution will grow by 170% over the next 20 years. To achieve the international 

and UAE National climate ambitions, the continued growth of the aviation industry must be sustained 

with low-carbon technologies. SAF will be the key technologȅ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ǘƘŜ ¦!9Ωǎ ǇǊŜŘƻƳƛƴŀǘŜƭȅ 

long-haul aviation industry.  

 

This SAF Roadmap is a result of strong public-private collaboration in the UAE, which will be a key 

enabler to deliver the roadmap. The Ministry of Energy and Infrastructure is ƭŜŀŘƛƴƎ ǘƘŜ ƴŀǘƛƻƴΩǎ {!C 

future with supporting partners in the SAF Committee. It is informed by feedback and inputs from 

industrial stakeholders, and from international and supranational institutional parties. Due to their 

immediate potential to decarbonize the aviation sector, the Lower Carbon Aviation Fuels (LCAF) 

opportunities are managed by a dedicated taskforce, falling outside the scope of this report. 

 

The UAE has several advantages to develop a SAF industry that creates economic value, jobs, and 

reduces emissions. The UAE has considerable existing infrastructure and expertise with hydrocarbon 

fuels, a vibrant RD&D landscape, and plentiful opportunities to generate cheap renewable energy. SAF 

technology supports and is supported by the pioneering UAE strategies across Energy, Climate, 

Industry, Hydrogen, and International LeadershipΣ ŀƴŘ ŀƭƛƎƴǎ ǿƛǘƘ ǘƘŜ ΨtǊƛƴŎƛǇƭŜǎ ƻŦ рлΩΦ ¢Ƙƛǎ ǊƻŀŘƳŀǇ 

illustrates how the UAE can take advantage of these opportunities, while mitigating the cost and 

ŦŜŜŘǎǘƻŎƪ ŎƘŀƭƭŜƴƎŜǎΣ ǘƻ ŀƭƭƻǿ ǘƘŜ ¦!9Ωǎ ŀƛǊƭƛƴŜǎ ǘƻ ŎƻƴǘƛƴǳŜ their profitable and sustainable growth. 

 

This roadmap establishes 5 principles for the UAE to scale up SAF. These principles will maximize the 

benefits of SAF, while reducing aviation emissions and providing substantial economic benefits. These 

ǇǊƛƴŎƛǇƭŜǎ ǿƛƭƭ ǎŜǊǾŜ ŀǎ ōǳƛƭŘƛƴƎ ōƭƻŎƪǎ ŦƻǊ ǘƘŜ ¦!9Ωǎ {!C ǾƛǎƛƻƴΣ ŀƴŘ ǿƛƭƭ ōŜ ŘŜƭƛǾŜǊŜŘ ǿƛǘƘ ǎǘǊƻƴƎ ǇǳōƭƛŎ 

private collaboration, alongside the SAF committee: 

Á Principle 1: Establishing the Ambition 

Á Principle 2: Accelerating SAF Technology Deployment and Innovation 

Á Principle 3: Developing the National Regulatory Environment for SAF 

Á Principle 4: Building Local Capacity to Boost In-Country Value 

Á Principle 5: Leading International Collaboration  
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Principle 1: Establishing the Ambition 

 

By 2030, the UAE will develop domestic SAF capacity sufficient to supply 700 million liters SAF on 

an annual basis. The current development of facilities utilizing halophytes and MSW will kick-start 

production towards this goal. In the mid-term, biogenic feedstock limits will constraint the scalability 

of these approaches, while increasingly affordable renewable energy generation, hydrogen 

production and carbon capture will allow Power to Liquid (PtL) SAF to play an increasingly important 

role in ǘƘŜ ¦!9Ωǎ {!C ŦǳǘǳǊŜΦ Chapter 3 provides a comprehensive assessment of the SAF potential in 

the UAE with a focus on feedstocks, and Chapter 4 presents the results of the scenario study and 

ōǳƛƭŘǳǇ ƻŦ ǘƘŜ ¦!9Ωǎ {!C ǘŀǊƎŜǘΦ 

 

The 700 ML SAF target by 2030 will provide substantial environmental and economic benefits. This 
volume of SAF will reduce an estimated cumulative 4.8 million tonnes of CO2 by 2030, and create up 
to 18,000 new jobs across the value chain in the process. The fuel will be produced at up to five SAF 
facilities, potentially including the expanded {.w/Ωǎ ƘŀƭƻǇƘȅǘŜǎ ǘƻ {!C project, construction of 
¢ŀŘǿŜŜǊΩǎ a{² ǘƻ {!C ǇǊƻƧŜŎǘ, and 1-3 additional Power-to-Liquid facilities. Some of this production 
could be exported to make use of more mature policies regimes, for example in the European Union 
(EU), and allocating half of this supply for export opportunities could provide a cumulative $1.7bn of 
export revenue for the UAE by 2030. ¢Ƙƛǎ ǿƻǳƭŘ ŦǳǊǘƘŜǊ ŘƛǾŜǊǎƛŦȅ ǘƘŜ ¦!9Ωǎ ŜŎƻƴƻƳȅ ŀƴŘ ŎƻƴǘǊƛōǳǘŜ 
ǘƻ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎǳǊǊŜƴǘ ŀŎŎƻǳƴǘ ǎǳǊǇƭǳǎΦ It is estimated that $7bn to $9bn of investment will be 
required in SAF facilities and the supporting value chain to provide 700 million liters of SAF in the UAE 
by 2030. 

 

This target would position the UAE as a regional leader for SAF, and cement its role within the global 

SAF industry by slightly exceeding the 9¦Ωǎ 2030 SAF targets of 6%. It would also slightly exceed the 

IATA estimation that 5.2% SAF (23 billion liters globally) is required in 2030 to set the industry on the 

path to net zero emissions by 2050.  
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Principle 2: Accelerating SAF Technology 

Deployment and Innovation 

The UAE will support research, development and demonstration (RD&D) of SAF technologies and 

deployment of early-stage facilities to produce SAF at a commercial scale by 2025. The need for further 

RD&D support across SAF technology pathways is crucial, as the most promising SAF production 

pathways applicable to the UAE are still in the early stages of commercialization (mid - Technology 

Readiness Levels, TRL). The UAE is seeking to unleash the potential of these emerging technologies 

through collaborative RD&D support. To achieve this, the UAE could establish a research center 

focusing on SAF production, bringing together industry and academia under a unified strategic 

research agenda. Providing financial support for SAF RD&D and production will enable the UAE to 

create a SAF ecosystem which supports and attracts sustainable research and industrial activity for 

the purposes of achieving sustainable aviation. Chapter 5 provides details on how to accelerate SAF 

technology deployment and innovation through financial and regulatory tools, and capital building. 

Key initiatives to support this principle by 2030 are given below: 

 

 

  



 National Sustainable Aviation Fuel Roadmap of the UAE 

x 
 

Principle 3: Developing the National Regulatory 

Environment for SAF 

The UAE will explore and assess potential policies to support the long-term economic operation of 
SAF facilities in the UAE, and achieve the domestic and international ambitions to decarbonize 
aviation. There is a variety of policy instruments which could be utilized to scale up SAF capacities, 
which can be broadly categorized into supply-side and demand-side measures. Positive incentives are 
likely to be the most appropriate tools to scale up early stage SAF facilities in the UAE, given the 
specific feedstock and technology related opportunities and challenges. This roadmap provides a top-
level overview of global SAF policies applicable to the UAE, with a more detailed assessment of policy 
measures to be conducted subsequently. Chapter 5 provides details on developing the national 
regulatory environment for SAF through the utilization of policy instruments. 
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Principle 4: Building Local Capacity to Boost In-

Country Value 

The UAE will further mature the governance structure for the national SAF program, developing the 

local institutions and skills to create In-Country Value (ICV). This report highlights the feedstock, 

technology, economic and employment opportunities for SAF in the UAE. Achieving these 

opportunities will require a robust governance structure, and skilled workforce. The UAE has a unique 

head-start with a workforce highly experienced with liquid hydrocarbons, and developing experience 

producing renewable electricity, low-carbon hydrogen, and carbon capture. Further steps can 

consolidate and build on these skills and capabilities to ensure the UAE becomes a regional hub for 

low carbon aviation. Establishing educational courses, engineering specializations, a SAF specific 

government department as a part of the Assistant Undersecretary for Oil, Gas and Mineral Resources, 

and SAF conferences are just some of the steps the UAE can take to build its capacity to develop SAF. 

Chapter 5 provides details on building local capacity to boost ICV. Key initiatives to support this 

principle by 2030 are given below: 
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Principle 5: Leading International Collaboration 

Aviation is a global industry, and alongside national efforts, the UAE will seek to accelerate 

the global transition through leadership at ICAO, and support of projects on renewable fuels and 

energy in other countries. ¢ƘŜ ¦!9Ωǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ {!C ŘŜǾŜƭƻǇƳŜƴǘ will meaningfully support the 

decarbonization ƻŦ ǘƘŜ ¦!9Ωǎ ŀǾƛŀǘƛƻƴ ƛƴŘǳǎǘǊȅΣ ŀƴŘ develop the technologies, skills, and methods 

required for the global transition to a low-carbon aviation industry. However, this is a transition that 

no country, industry, or company can achieve alone, and collaboration will be essential to success. 

Poised to host COP28 in 2023, the UAE is uniquely positioned to lead global discourse on SAF 

production and utilization as part of wider climate change action. Furthermore, as a developing 

finance, technological, and industrial hub, the UAE can facilitate the global proliferation of SAF best 

practice, aid in knowledge transfer, and invest and export RD&D. SAF technology is itself underpinned 

by several low-carbon technologies, including renewable electricity generation and storage, low-

carbon hydrogen, carbon capture, and logistics. The financial support and expertise that the UAE 

already provides to international projects across these technologies is crucial to the broader 

transition, which compounds the work the UAE is undertaking for SAF. Chapter 5 provides details on 

how the UAE can support international SAF ambitions. Key initiatives to support this principle by 2030 

are given below: 
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ά¢ƘŜ ŀǾƛŀǘƛƻƴ ǎŜŎǘƻǊ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ !Ǌŀō 9ƳƛǊŀǘŜǎΩ ǎǳŎŎŜǎǎ ǎǘƻǊƛŜǎ ŀƴŘ Ƙŀǎ ŀ 
central place within the national and the regional economies, helping diversification, 

tourism and supporting job creation. Growing and protecting the aviation sector will 

only be possible to the extent that it is decarbonized.έ 

H. E. Suhail bin Mohamed Al Mazrouei 

Minister of Energy and Infrastructure UAE 

Dubai 
Photo by Max Avans 
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1 Context and Scope of this Roadmap 

The urgency of climate change makes it of vital importance that the United Arab Emirates (UAE) 
develops and implements a unified national policy strategy that recognizes both the inherent 
complexities associated with the energy transition in the aviation sector and the unique opportunities 
and characteristics of the UAE. 

 

The Ministerial Development Council (MDC) under the Cabinet of the UAE is responsible for 
supporting the Executive Branch of the UAE Federal Government via follow up on the implementation 
of general policy, development plans, laws and regulations within the framework of its jurisdiction and 
responsibilities. Among such responsibilities, the MDC issues binding instructions and studies reports 
and proposals aimed at advancing government activities in national priority areas. 

 

Iƴ aŀǊŎƘ нлнмΣ ǘƘŜ a5/ ǊŜǾƛŜǿŜŘ ŀ ǇǊƻǇƻǎŀƭ ǘƻ άŦƻǊƳ ŀ ŎƻƳƳƛttee on sustainable fuel and low-
carbon fuel for the aviation sector, with the aim of enhancing future investment opportunities in this 
field and developing an integrated strategy that promotes partnership between public and private 
ǎŜŎǘƻǊǎέ1. This led to the creation of the Committee on Sustainable and Low Carbon Aviation Fuels 
(SAF/LCAF Council), chaired by His Excellency Suhail bin Mohammed Al Mazrouei, Minister of Energy 
and Infrastructure (MOEI), with the membership of the Ministry of Foreign Affairs and International 
Cooperation, the Ministry of Climate Change and the Environment, the Ministry of Industry and 
Advanced Technology, the Ministry of Economy, the General Civil Aviation Authority and the Abu 
Dhabi National Oil Company (ADNOC). As a result of the first meeting of the SAF/LCAF Council in May 
20212, the drafting of a national policy strategy on low-carbon fuels in the UAE was prioritized, aiming 
to: 

1. Encourage public-private partnerships in the SAF production value chain. 
2. Attract foreign and domestic investment in sustainable energy in the aviation sector. 
3. Support local development of scientific research in key related areas. 
4. Support the General Civil Aviation Authority in regional and international negotiations related 

to climate change mitigation with a focus on the aviation sector. 

 

The UAE presents multiple opportunities and challenges that must be recognized by the national 
policy strategy, and this roadmap endeavors to assess and summarize these. This includes the scarcity 
of biogenic feedstocks, plentiful opportunities to generate cheap renewable energy, existing 
infrastructure and expertise with hydrocarbon fuels, vibrant RD&D landscape, and the vital 
importance of aviation and the associated tourism and business to the UAE.  Exploiting these 
opportunities will require targeted policy support, and the level and design of this support will result 
in the difference between the UAE becoming a pioneer or a follower in the global SAF market. The 
roadmap aims to clarify targets, tackle the challenges expected on the path to the national policy 
framework and facilitate the work of the SAF committee towards that goal. 

 

 
1 https://uaecabinet.ae/en/details/news/ministerial-development-council-discusses-proposed-legislations-and-initiatives-designed-to-
advance-government-work  
2 ά{ǳƘŀƛƭ !ƭ aŀȊǊƻǳŜƛ ƘƛƎƘƭƛƎƘǘǎ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ŘǊŀŦǘƛƴƎ ƴŀǘƛƻƴŀƭ ǎǘǊŀǘŜƎȅ ƻƴ ǎǳǎǘŀƛƴŀōƭŜΣ ƭƻǿ-carbon ŦǳŜƭ ƛƴ ŀǾƛŀǘƛƻƴέ όмф aŀȅ нлнмύ 
https://wam.ae/en/details/1395302935958 
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The SAF Roadmap is the result of a collaboration of the Ministry of Energy and Infrastructure with 
supporting partners in the SAF Committee and outside stakeholders. It is informed by feedback and 
inputs from national and international industrial stakeholders, and from international and 
supranational institutional parties.  This roadmap is supported by the work undertaken by the UAE to 
develop LCAF, which is defined as a fossil-based aviation fuel that meets the CORSIA Sustainability 
Criteria under the Annex 16 Volume IV definition3. Due to the considerable near-term opportunities 
for LCAF, this work is undertaken by a dedicated taskforce, separate to the scope of this report. 
Aviation technologies may also allow increasing use of alternative fuel types, such as liquid or 
pressurized hydrogen and batteries. While both electricity and hydrogen are key enablers for the 
¦!9Ωǎ {!C ǊƻŀŘƳŀǇ, their direct use as fuels is also outside the scope of this report, as illustrated 
below.  

 
3 https://www.icao.int/environmental-protection/CORSIA/Pages/SARPs-Annex-16-Volume-IV.aspx 
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1.1 ¢ƘŜ ¦!9Ωǎ 2050 Vision and Low Carbon Energy Strategies 

Guided ōȅ ǘƘŜ ΨtǊƛƴŎƛǇƭŜǎ ƻŦ рлΩΣ the UAE has been actively building a vibrant low carbon economy, 
with key strategies in five areas: Energy, Climate, Industry, Hydrogen, and International Leadership. 
This framework provides a strong platform that the UAE SAF Roadmap consolidates and accelerates. 
This section describes how the interactions between each strategy serve to facilitate the development 
of the ¦!9Ωǎ SAF industry.  

 

The UAE Energy Strategy 2050 



 National Sustainable Aviation Fuel Roadmap of the UAE 

5 
 

Launched in 2017, the Ψ9ƴŜǊƎȅ {ǘǊŀǘŜƎȅ нлрлΩΣ provides a unified energy strategy to achieve three 
major objectives4: 

1. Increase the contribution of clean energy in the total energy mix to 50% by 2050. 
2. Reduce the carbon footprint of power generation by 70% based on 2017 baseline. 
3. Increase the consumption efficiency of end-users by 40%. 

 

With over 600 billion AED committed by 2050, the strategy targets an energy mix that combines 
ǊŜƴŜǿŀōƭŜ ŀƴŘ ƴǳŎƭŜŀǊ ŀǎ ŎƭŜŀƴ ŜƴŜǊƎȅ ǎƻǳǊŎŜǎ ǘƻ ƳŜŜǘ ǘƘŜ ¦!9Ωǎ ŜŎƻƴƻƳƛŎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ 
environmental goals. This strategy is currently being updated through the development of an 
Integrated Energy Model (IEM) in partnership with Khalifa University and the International Renewable 
Energy Agency (IRENA). 

 

The UAE Net Zero by 2050 Strategic Initiative 

Announced in October нлнмΣ ǘƘŜ άbŜǘ ½ŜǊƻ ōȅ нлрл {ǘǊŀǘŜƎƛŎ LƴƛǘƛŀǘƛǾŜέΣ made the UAE the first in the 
Middle East and North Africa (MENA) region to commit to national economy-wide net-zero emissions. 
¢Ƙƛǎ ƛƴƛǘƛŀǘƛǾŜ ŀƭƛƎƴǎ ǿƛǘƘ ŎǳǊǊŜƴǘ ƴŀǘƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ Ǉƭŀƴǎ ƭŀƛŘ ƻǳǘ ƛƴ ǘƘŜ άtǊƛƴŎƛǇƭŜǎ ƻŦ ǘƘŜ рлέ 
roadmap5, which aims to accelerate economic transition and growth along a clean and sustainable 
paradigm. 

 

Operation 300 billion 

Operation 300 billion is the ¦!9Ωǎ ƛƴŘǳǎǘǊƛŀƭ ǎǘǊŀǘŜƎƛŎ ƛƴƛǘƛŀǘƛǾŜΣ ǿƘƛŎƘ ŀƛƳǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ D5t 
contribution of the UAEΩǎ industrial sector to 300Bn Dirham by 2031. This includes specific provisions 
to accelerate research and development, which could include the emerging SAF technologies.  

Additional roadmaps include ǘƘŜ άbŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ /ƘŀƴƎŜ tƭŀƴ ƻŦ ǘƘŜ ¦!9 нлмтςнлрлέΣ ŀǎ ǿŜƭƭ ŀǎ 
emirate-ǎǇŜŎƛŦƛŎ ƻƴŜǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ά!ōǳ 5Ƙŀōƛ 9ŎƻƴƻƳƛŎ ±ƛǎƛƻƴ нлолέΦ Together, these initiatives are 
expected to support the development of 14GW of low-carbon energy production by 2030, with 31% 
emissions reduction being targeted over the same period6. This target was originally 23.5% and has 

 
4 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-plans/uae-energy-strategy-2050 
5 https://u.ae/en/about-the-uae/initiatives-of-the-next-50/the-principles-of-the-50 
6 https://www.wam.ae/en/details/1395302978138 
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been updated in September 2022 to reflect the ¦!9Ωǎ ƛƴŎǊŜŀǎƛƴƎ ŀƳōƛǘƛƻƴ ǘƻ ƳƛǘƛƎŀǘƛƴƎ ǘƘŜ ƛƳǇŀŎǘǎ 
of the climate change7. 

 

The UAE Hydrogen Leadership Roadmap 

Lƴ bƻǾŜƳōŜǊ нлнмΣ ǘƘŜ ¦!9 ŀƴƴƻǳƴŎŜŘ ǘƘŜ άIȅŘǊƻƎŜƴ [ŜŀŘŜǊǎƘƛǇ wƻŀŘƳŀǇέ8, a comprehensive 
blueprint aimed at establishing/developing/expanding ǘƘŜ ƴŀǘƛƻƴΩǎ hydrogen production capabilities 
in line with its net-zero ambitions. Building upon previous commitments, the Hydrogen Roadmap 
serves to reinforce and strengthen the UAEΩǎ Ǉƻǎƛǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ international hydrogen economy. 
Chief among its ambitions, the ǊƻŀŘƳŀǇ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜ ¦!9Ωǎ ƛƴǘŜƴǘ ǘƻ possess 25% of the global low 
carbon hydrogen trade by 2030. This Roadmap promotes a sustainable economic growth trajectory 
that leverages research, development, innovation, and clean technology and firmly establishes the 
country as a competitive exporter of low carbon hydrogen.  

 

The UAE formed the Abu Dhabi Hydrogen Alliance and the National Hydrogen Technical Committee 
have already announced over 7 projects and more to come. The Hydrogen Leadership Roadmap 
comprises three core objectives: unlocking new sources of value creation through exports of low 
carbon hydrogen, derivatives and products to key importing regions, fostering new hydrogen 
derivative opportunities through low-carbon steel, sustainable aviation fuel (specifically PtL SAF) as 
ǿŜƭƭ ŀǎ ƻǘƘŜǊ ǇǊƛƻǊƛǘȅ ¦!9 ƛƴŘǳǎǘǊƛŜǎ ŀƴŘ ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ǘƘŜ ¦!9Ωǎ нлрл ƴŜǘ ȊŜǊƻ ŎƻƳƳƛǘƳŜƴǘǎΦ 

 

As outlined in the Roadmap, the UAE aims to support the low-carbon hydrogen business through five 
critical enablers: a clear regulatory framework backed by policies, incentives, standards, and 
certifications; best-in-class technology through value-add partnerships and the vibrant and robust UAE 
domestic research and development structure; access to existing and new Government-to-
Government relationships to accelerate growth of a domestic ecosystem; readily available land and 
infrastructure resources to support domestic production; and green financing within the UAE and in 
international capital markets. The UAE is well on its way to meet its ambition to be a global leader in 
low carbon hydrogen with more than seven projects already underway which will target 25 percent 
market share in the key export markets, including Japan, South Korea, Germany, and India initially 
along with additional high-potential markets in Europe and East Asia. 

 

This governmental effort is reflected in the realignment and strategic movements by national energy 
and development companies to also pursue a unified vision in the hydrogen economy, as 
demonstrated by the partnerships between ADNOC, Abu Dhabi National Energy Company (TAQA), 
Mubadala and Masdar towards project development and investments in clean and renewable energy, 
Carbon Capture, Utilization and Storage (CCUS) technologies and other enablers of low-carbon 
hydrogen production and use. Since the announcement of the roadmap, strategic partnerships have 
rapidly evolved from the former Abu Dhabi Hydrogen Alliance into the new joint ownership structure 

 
7 
http://wam.ae/en/details/1395303082685#:~:text=In%20its%20updated%20second%20NDC%2C%20the%20UAE%20has%20increased%2
0its%20greenhouse%20gas%20emission%20reduction%20target%20from%2023.5%20percent%20to%2031%20percent%20by%202030.%
20To%20achieve%20this%20goal%2C%20the%20country%20aims%20to%20involve%20five%20priority%20sectors%20%E2%80%93%20el
ectricity%2C%20transport%2C%20industry%2C%20waste%20management%2C%20and%20CCUS. 
8 https://www.wam.ae/en/details/1395302988986 

http://wam.ae/en/details/1395303082685#:~:text=In%20its%20updated%20second%20NDC%2C%20the%20UAE%20has%20increased%20its%20greenhouse%20gas%20emission%20reduction%20target%20from%2023.5%20percent%20to%2031%20percent%20by%202030.%20To%20achieve%20this%20goal%2C%20the%20country%20aims%20to%20involve%20five%20priority%20sectors%20%E2%80%93%20electricity%2C%20transport%2C%20industry%2C%20waste%20management%2C%20and%20CCUS
http://wam.ae/en/details/1395303082685#:~:text=In%20its%20updated%20second%20NDC%2C%20the%20UAE%20has%20increased%20its%20greenhouse%20gas%20emission%20reduction%20target%20from%2023.5%20percent%20to%2031%20percent%20by%202030.%20To%20achieve%20this%20goal%2C%20the%20country%20aims%20to%20involve%20five%20priority%20sectors%20%E2%80%93%20electricity%2C%20transport%2C%20industry%2C%20waste%20management%2C%20and%20CCUS
http://wam.ae/en/details/1395303082685#:~:text=In%20its%20updated%20second%20NDC%2C%20the%20UAE%20has%20increased%20its%20greenhouse%20gas%20emission%20reduction%20target%20from%2023.5%20percent%20to%2031%20percent%20by%202030.%20To%20achieve%20this%20goal%2C%20the%20country%20aims%20to%20involve%20five%20priority%20sectors%20%E2%80%93%20electricity%2C%20transport%2C%20industry%2C%20waste%20management%2C%20and%20CCUS
http://wam.ae/en/details/1395303082685#:~:text=In%20its%20updated%20second%20NDC%2C%20the%20UAE%20has%20increased%20its%20greenhouse%20gas%20emission%20reduction%20target%20from%2023.5%20percent%20to%2031%20percent%20by%202030.%20To%20achieve%20this%20goal%2C%20the%20country%20aims%20to%20involve%20five%20priority%20sectors%20%E2%80%93%20electricity%2C%20transport%2C%20industry%2C%20waste%20management%2C%20and%20CCUS
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of Masdar 9, which will focus the development efforts of these companies in the renewable energy 
and green hydrogen market, aiming to increase production capacity targets from 23 GW to well over 
50 GW by 2030. 

 

Hydrogen is a key input for both biogenic and PtL SAF prodǳŎǘƛƻƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ¦!9Ωǎ ǘŀǊƎŜǘ ƻŦ 
substantially increasing affordable hydrogen production will create a competitive advantage for 
initiatives looking to scale-up SAF capacity. The UAE is currently working on a National Hydrogen 
Strategy, which will be launched at the end of 2022, ŀƴŘ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ŦǳǊǘƘŜǊ ŀŎŎŜƭŜǊŀǘŜ ǘƘŜ ¦!9Ωǎ 
leadership in the hydrogen industry.  

 

UAE to Host COP28 

In 2021, the UN Framework on Climate Change announced that the UAE will host the 28th Conference 
of Parties (COP28) in 2023.10 This opportunity shows the unwavering commitment of the UAE to 
mitigate the effects of global warming and will provide further opportunities for the UAE to lead and 
accelerate the development of a national SAF industry.  

1.2 Importance of Aviation to the UAE  

Aviation is one of the most successful industrial sectors in the UAE. The International Air Transport 
Association (IATA)11 estimated that in 2018, air transport industry and foreign tourists arriving by air 
contributed 13.3% of the countǊȅΩǎ D5t, equating to 47.4 billion USD. The sector, directly and 
indirectly sustains 777,000 jobs in the UAE, and it is estimated that the GDP contribution will grow by 
170% in the next 20 years.11 

The decarbonization of the domestic aviation sector is addressed under the Nationally Determined 
Contributions (NDCs) through the Paris Agreement. The International Civil Aviation Organization 
(ICAO), a specialized UN agency, addresses all matters related to international aviation, including 
environmental protection and GHG emissions. 

 

¢ƘŜ ¦!9Ωǎ two flag carrier airlines have been actively building strategies and initiatives to decarbonize 
by 2050: 

¶ Etihad committed to achieving net zero emissions by 2050, with milestones including a 20% 
emissions reduction intensity by 2025, and a 50% reduction by 2035 compared to 2019.  

¶ Emirates supports thŜ L!¢!Ωǎ ŎƻƭƭŜŎǘƛǾŜ ƛƴŘǳǎǘǊȅ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǊŜŀŎƘ ƴŜǘ ȊŜǊƻ ŜƳƛǎǎƛƻƴǎ ōȅ 
2050 and is constantly reviewing the opportunities that will help to achieve this goal, which 
include operational fuel efficiency, SAF, LCAF and renewable energy. 

 

 
9 https://www.spglobal.com/commodity-insights/en/market-insights/latest-news/energy-transition/120121-uaes-adnoc-to-combine-its-
renewables-with-taqa-mubadala 
10 UAE to Host COP28 in 2023. Retrieved from https://wam.ae/en/details/1395302991666 
11 The importance of Air Transport to the United Arab Emirates. Retrieved from https://www.iata.org/en/iata-
repository/publications/economic-reports/united-arab-emirates--value-of-aviation/ 
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These airlines have pursued a highly successful interconnection model, establishing the UAE as a 
transport hub between the global east and west. The success of this model has led to a high share of 
long-haul flights in the UAE, with long-haul flights representing 70% of UAE Available Seat Kilometers 
(ASK) in 2019, compared to the global average of 34%12.  

  

The UAE aviation market is overwhelmingly international, with very limited domestic operations. The 
majority of short haul flights are to neighboring counties, and these short flights constitute only 3% of 
ǘƘŜ ¦!9Ωǎ ŀǾƛŀǘƛƻƴ ŀŎǘƛǾƛǘȅ, and correspond to a negligible amount of jet fuel consumption. By 
comparison, long-haul flights account for 70% of ǘƘŜ ¦!9Ωǎ ŀǾƛŀǘƛƻƴ ŀŎǘƛǾƛǘȅ and will commensurately 
result in the majority of emissions created by the countries aviation sector. Decarbonizing long-haul 
aviation is particularly challenging, as long-distance flights must be powered by fuel with a high energy 
density, low weight, and small volume. In the short to medium term, emerging clean aviation 
technologies such as electricity and hydrogen will be limited in their ability to meet these demands, 
while drop-in SAF can be used today to decarbonize existing and future aircraft13. SAF will therefore 
be critical to decarbonize ǘƘŜ ¦!9Ωǎ ŀǾƛŀǘƛƻƴ ǎŜŎǘƻǊΦ 

 

In addition to Emirates and Etihad, the UAE has two low-cost carriers, Flydubai (since 2009), and 

Sharjah-based Air Arabia (since 2003). There are three domestic and seven international airports in 

the country, ƛƴŎƭǳŘƛƴƎ 5ǳōŀƛ LƴǘŜǊƴŀǘƛƻƴŀƭ !ƛǊǇƻǊǘ ό5·.ύΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƛƴǘŜǊƴŀǘƛƻƴŀƭ 

airports, and Abu Dhabi International Airport (AUH). The nation also has a large air cargo industry, 

with busy cargo routes to India, Germany, UK, Turkey, and Saudi Arabia14. 

  

 
12 Long haul is defined as routes over 4,800 Km, Medium haul as 1,500-4,800 Km, and short haul below 1,500 Km. Global Air Transport 
Management and Reshaping Business Models for the New Era. United States: IGI Global, 2022. This analysis is based on EK and EY flights.  
13 The volume of hydrogen will make it unsuitable for extra-haul long flights, but studies have shown that a 10,000 km range aircraft could 
be built with hydrogen, though arguably this may be available in the long term 
14 https://www.iata.org/en/iata-repository/publications/economic-reports/united-arab-emirates--value-of-aviation/ 
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"Climate change is not a temporary concern, but a global challenge that is here to stay. 

We must unite our efforts to safeguard the planet for future generations or risk paying 

heavier costs in the future." 

H.H. Sheikh Mohammed bin Rashid Al Maktoum 

Vice President and Prime Minister of the UAE and Ruler of Dubai 

Hatta Lake 
Photo by Lina Kivaka 
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2 SAF Technology and Policies 

SAF can be classified based on feedstocks, blending limits and conversion pathways. The below table 
lays out what the available conversion pathway for certain feedstocks, blending ratios by volume and 
commercial projects in relation to every process15. To be used in commercial flights, a sustainable 
aviation fuel must comply with the American Society for Testing and Materials (ASTM) standard 
D405416. As of June 2020, co-processing and seven conversion processes have been approved for SAF 
production.  

 

 

Out of the seven approved pathways, HEFA is currently used to produce most commercially available 
SAF. Other pathways are in various stages of development, with commercial scale facilities under 
construction that will utilize the FT-SPK and AtJ technologies, among others. While the HEFA pathway 
is currently the most mature and affordable, it is increasingly constrained by the availability of 
feedstock. Some additional feedstocks for the HEFA process can be manufactured, via approaches 
such as Halophyte growth, but other SAF production technologies, such as Power-to-Liquid, possess 
greater scalability potential. The main obstacles to scaling these technologies are the high cost and 
risk, which are both a result of their early stage of technical development17. 

2.1 International Aspirations 

There have been extensive efforts to develop global aviation decarbonization targets and policies. 
ICAO has been at the forefront of these efforts alongside the IATA. ICAO is funded and directed by 193 
national governments to support their diplomacy and cooperation in air transport, therefore its role 

 
15 Please visit Appendix for more details on SAF blending 
16 https://www.icao.int/environmental-protection/GFAAF/Pages/Conversion-
processes.aspx#:~:text=In%20order%20to%20be%20used%20in%C2%A0commercial%20flights%2C%20a%20sustainable%20aviation%20fu
el%20(SAF)%20has%20to%20comply%20with%C2%A0ASTM%C2%A0%20D4054. 
17 https://www.easa.europa.eu/eaer/topics/sustainable-aviation-fuels/figures-and-tables 
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in designing the global SAF future through policies is critical. Representing 290 airlines that carry 83% 
of total air traffic, IATA is another key international player in developing the future of SAF.  

 

ICAO Aspirational Goals 

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 (SARPs) on aircraft 
emissions, and conducts outreach activities. These activities are conducted by the Secretariat and the 
Committee on Aviation Environmental Protection (CAEP). In pursuing its activities, ICAO also 
cooperates with other United Nations bodies and international organizations. 

 

The ICAO Assembly at its 40th Session in 2019 adopted άwŜǎƻƭǳǘƛƻƴ !пл-18: Consolidated statement of 
continuing ICAO policies and practices related to environmental protection τ /ƭƛƳŀǘŜ ŎƘŀƴƎŜέ 18. It 
reiterated the two global aspirational goals for the international aviation sector of 2% annual fuel 
efficiency improvement through 2050 and carbon neutral growth from 2020 onwards, as established 
at the 37th Assembly in 2010. 

 

To achieve the global aspirational goals, ICAO is pursuing a basket of measures including (i) aircraft 
technology improvements, (ii) operational improvements, (iii) use of sustainable aviation fuels, and 
(iv) market-based measures (MBM) aimed at emissions reduction19. This basket of measures is 
ŎƻƳƳƻƴƭȅ ŘŜǎŎǊƛōŜŘ ŀǎ ǘƘŜ ŦƻǳǊ ǇƛƭƭŀǊǎ ƻŦ L/!hΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻǘŜŎǘƛƻƴ ǇƭŀƴΣ with additional work 
dedicated to other dimensions such as aircraft noise and local air quality. A global MBM scheme is 
considŜǊŜŘ ǘƻ ōŜ ǇǊŜŦŜǊŀōƭŜ ǘƻ ŀ άǇŀǘŎƘǿƻǊƪέ ƻŦ ƭƻŎŀƭ ŀƴŘ ǊŜƎƛƻƴŀƭ ƳŜŀǎǳǊŜǎ with disparate 
compliance regimes.  

 

The MBM scheme developed by ICAO to achieve carbon-neutral growth from 2020 onwards is the 
Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA). CORSIA relies on carbon 
offsets to address CO2 emissions that cannot be reduced through the use of technological and 
operational improvements, and SAF. To ensure environmental integrity, both carbon offset programs 
and the emissions units themselves must be approved by ICAO as part of an ongoing process for 
eligibility20. The volume of emissions that must be addressed is based on a comparison of the total 
CO2 emissions for the year against a baseline level of CO2 emissions. Any international aviation CO2 
emissions covered by the CORSIA that exceed the baseline level represent the sector's offsetting 
requirements for that year. 

 

The definition of the CORSIA baseline values for implementation during the pilot phase of the program 
has changed from its initial inception to acknowledge the effects of the global COVID-19 pandemic. 
While originally the sectoral baseline was defined as the average of total CO2 emissions for 2019 and 
2020, accounted on all routes covered by and connecting airports between CORSIA pilot phase 
voluntary participant countries, it was later amended in June 2020 by the ICAO Council to refer to 
emissions in the year 2019 only for the pilot phase, in order to avoid placing an undue economic 

 
18 https://www.icao.int/environmental-protection/Documents/Assembly/Resolution_A40-18_Climate_Change.pdf 
19 https://www.icao.int/environmental-protection/pages/climate-change.aspx 
20 In ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘǿƻ L/!h 5ƻŎǳƳŜƴǘǎΣ ƴŀƳŜƭȅ ǘƘŜ ά/hw{L! 9Ƴƛǎǎƛƻƴǎ ¦ƴƛǘ 9ƭƛƎƛōƛƭƛǘȅ /ǊƛǘŜǊƛŀέ ŀƴŘ ά/hw{L! 9ƭƛƎƛōƭŜ 9Ƴƛǎǎƛƻƴǎ ¦ƴƛǘǎέ 
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burden on aircraft operators impacted by a sharp decline in international aviation activity21. The 
impact on the COVID-19 pandemic in the aviation sector and the potential pathways for recovery in 
the near future are also a key element of the 2022 CORSIA Periodic Review, which is the first periodic 
review incorporated in the CORSIA framework to reassess the program performance every three 
years. 

 

The CORSIA implementation plan is still expected to follow three phases, starting with participation of 
States in the CORSIA offsetting on a voluntary basis (during ongoing pilot phase and upcoming first 
phase), followed by participation of all States except the States exempted from offsetting 
requirements, as follows: 

¶ Pilot phase: from 2021 to 2023. 

¶ First phase: from 2024 to 2026. 

¶ Second phase: from 2027 to 2035. 

 

The UAE announced in 2016 its commitment to participate in CORSIA starting from the Pilot Phase 
(1st Jan 2021 onwards) and has since actively participated along ICAO efforts to ensure that all 
reporting aircraft operators in the country (nine in total) were able to reach CORSIA compliance and 
readiness status22.  

 
!ƭƻƴƎǎƛŘŜ /hw{L! ŜƭƛƎƛōƭŜ ŜƳƛǎǎƛƻƴǎ ǳƴƛǘǎΣ ǘƘŜ ¦!9Ωǎ Ǉƭŀƴ ǘƻ ƳŜŜǘ ƻŦŦǎŜǘǘƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿƛƭƭ ǊŜƭȅ ƻƴ 
deployment of CORSIA eligible fuels. Understanding how different SAF may be able to meet CORSIA 
eligible fuel status is a key consideration in the development of the UAE SAF Roadmap23. 
 

Since the second ICAO Conference on Aviation Alternative Fuels (CAAF/2) in March 2018, efforts to 
promote SAF have been undertaken by specialized working groups, such as the ICAO Long-Term 
Aspirational Goal (LTAG). ICAO, calling on its private and public sector partners/members, maintains 
that by 2050, a significant proportion of CAF must be replaced by SAF as a means of significantly 
reducing carbon emissions of the industry. LƴŦƻǊƳŀǘƛƻƴ ƎŀǘƘŜǊŜŘ ŀǘ ǘƘŜ ŦƛǊǎǘ άL/!h {ǘƻŎƪǘŀƪƛƴƎ 
Seminar toward the ICAO 2050 Vision ŦƻǊ {ǳǎǘŀƛƴŀōƭŜ !Ǿƛŀǘƛƻƴ CǳŜƭǎ ό{!Cύέ 24 in April 2019 shows that 
commercial production of SAF increased from an average of 0.29 million liters per year (2013-2015) 
to 6.45 million liters per year (2016-2018).  

 

The ICAO Council is in the process of establishing concrete targets for SAF adoption to facilitate a 
conventional aviation fuel (CAF) replacement by the year 2050. Such targets are expected in line with 
the 2050 Vision for Sustainable Aviation Fuels, to be defined no later than 2025, when the third ICAO 
Conference on Aviation Alternative Fuels (CAAF/3) is expected to take place.  

 

The latest high-level meeting on the feasibility of a long-term aspirational goal for international 
aviation CO emissions reductions conducted between 19-22 July 2022 in Montreal was a strong step 

 
21 https://www.icao.int/environmental-protection/CORSIA/Pages/CORSIA-and-Covid-19.aspx 
22 https://www.icao.int/Meetings/ENVSymposium/Presentations/Eng%20Majed%20Session%209.pdf 
23 Please visit Appendix for more details on CORSIA eligible fuels 
24 https://www.icao.int/Meetings/SAFStocktaking/Pages/default.aspx 
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towards achieving global aviation decarbonization targets. The meeting concluded with many 
recommendations focusing on SAF, including the following25: 

άICAO Member States are invited to incentivize, through policies and policy tools, the research, 
development and deployment of Sustainable Aviation Fuels (SAF), Lower Carbon Aviation Fuels (LCAF) 
and other cleaner energy sources for aviationέ 

 

IATA Aspirational Goals 

The IATA represents aircraft operators across 290 airlines engaged in commercial aviation from 117 
countries. Publishing its environmental ambitions within the άL!¢! {ǳǎǘŀƛƴŀōƭŜ !ƭǘŜǊƴŀǘƛǾŜ WŜǘ CǳŜƭǎ 
{ǘǊŀǘŜƎȅέ26, the association originally targeted a 50% emission reduction by 2050 compared to 2005 
levels. This target was updated in 2021, when at the 77th IATA General Assembly, a resolution to 
achieve net-zero carbon emissions by 2050 was approved 27. The newer and more ambitious 
commitment puts the aviation sectorΩǎ emission reduction target in line with the Paris Agreement28. 

 

Achieving this ambitious goal will require that both industrial stakeholders and governmental 
institutions accelerate the development of SAF production in a scalable, timely, and affordable 
manner. Policy support will be critical to achieve the proliferation of affordable and accessible SAF in 
line with the vision. The following base case scenario is the current focus of IATA efforts: 

 

2.2 National Policies 

Major global aviation markets are also being supported in their decarbonization goals by national 
initiatives. In the United States (US), the federal government ƭŀǳƴŎƘŜŘ ǘƘŜ ά{ǳǎǘŀƛƴŀōƭŜ !Ǿƛŀǘƛƻƴ CǳŜƭ 
DǊŀƴŘ /ƘŀƭƭŜƴƎŜέΣ ǿƘƛŎƘ ŀƛƳǎ ǘƻ ǊŜŀŎƘ ŀǘ ƭŜŀǎǘ о ōƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ όŀǇǇǊƻȄƛƳŀǘŜƭȅ мм ōƛƭƭƛƻƴ liters) of SAF 

 
25 https://www.icao.int/Meetings/HLM-LTAG/Documents/ICAO_Doc_10178-HLM_LTAG_Report.pdf 
26 άL!¢! {ǳǎǘŀƛƴŀōƭŜ !ƭǘŜǊƴŀǘƛǾŜ WŜǘ CǳŜƭǎ {ǘǊŀǘŜƎȅέ 
https://www.iata.org/contentassets/d13875e9ed784f75bac90f000760e998/sustainable_alternative_jet_fuels_strategy.pdf 
27 https://airlines.iata.org/news/net-zero-carbon-emissions-by-2050 
28 Please visit Appendix for ŘŜǘŀƛƭŜŘ ƴƻǘŜǎ ƻƴ tŀǊƛǎ !ƎǊŜŜƳŜƴǘ ŀƴŘ ǘƘŜ ¦!9Ωǎ b5/ǎ 
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production in the country by 2030 29. This initiative is spearheaded by federal agencies30 and others to 
develop a comprehensive strategy for the scale-up of the SAF production at commercial scale levels31. 
It follows two specific goals, namely the reduction of overall GHG lifecycle emissions of SAF produced 
in the US by at least 50%, while achieving production scale sufficient to meet 100% of aviation fuel 
demand in the US by 2050, estimated at over 35 billion gallons (over 132 billion liters). 

 

A comparable effort in target setting is seen across the Atlantic in the European aviation sector, where 
aviation sector associations representing aircraft manufacturers, airlines, airports and air navigation 
service providers32 ƘŀǾŜ ǇǳōƭƛǎƘŜŘ ǘƘŜ ά5Ŝǎǘƛƴŀǘƛƻƴ нлрлέ ŀŎǘƛƻƴ ǇƭŀƴΣ ŀƛƳƛƴƎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ Ƴŀƛƴ 
levers, drivers and barriers relevant to reaching net zero emissions in European aviation sector by 
2050, and to provide a unified vision for collective action across the sectoral ecosystem33.  

 

The European Union (EU) has recently increased its SAF mandate by 2030 proposal to 6% (from 5%), 
which also includes a 0.7% sub mandate for PtL SAF. This PtL target will linearly increase to 5% by 
2035, and eventually reach 28% by 2050. Considering the strong demand signal for the PtL SAF in the 
9¦Σ ŀƴŘ ǘƘŜ ¦!9Ωǎ ǇƻǘŜƴǘƛŀƭ ǘƻ ǇǊƻŘǳŎŜ it through cheap renewable energy, this can be a significant 
export opportunity for the UAE. 

 

The governmental efforts are being supported by other stakeholders and non-governmental actors. 
CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ²ƻǊƭŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳ ό²9Cύ ŜǎǘŀōƭƛǎƘŜŘ ǘƘŜ ά/ƭŜŀƴ {ƪƛŜǎ ŦƻǊ ¢ƻƳƻǊǊƻǿ (CST)έ 
Coalition34. This coalition aims to align both SAF producers and consumers with relevant actors along 
the SAF technology value chain and support first-mover efforts and initiatives for large-scale, 

 
29 https://www.whitehouse.gov/briefing-room/statements-releases/2021/09/09/fact-sheet-biden-administration-advances-the-future-of-
sustainable-fuels-in-american-aviation/ 
30 Such as US DOE, US DOT, USDA 
31 https://www.energy.gov/eere/bioenergy/sustainable-aviation-fuel-grand-challenge 
32 Namely A4E, ACI, ASD, ERA, and CANSO 
33 Please visit Appendix for detailed information on Destination 2050 
34 https://www.weforum.org/projects/clean-skies-for-tomorrow-coalition 
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commercial SAF production projects. !ƳƻƴƎ ƛǘǎ ǇǳōƭƛǎƘŜŘ ǊŜǇƻǊǘǎΣ ǘƘŜ άSustainable Aviation Fuel 
tƻƭƛŎȅ ¢ƻƻƭƪƛǘέ35 describes the need for targeted, geography-specific technology developments, 
project implementations and policy measures that leverage specific feedstock resources found in each 
country to the most appropriate SAF production pathway. These actions must also align potential 
cross-sectoral opportunities for de-risking project investments or manage market demands, in such a 
way that the harder-to-decarbonize industrial sectors are afforded strategic importance during the 
allocation of decarbonized fuels within a portfolio of lower-carbon energy system options. The 
importance of a systems-oriented approach to energy policy development is a view endorsed by the 
UAE MOEI, which actively supported the development of the policy toolkit document. The UAE MOEI 
also supported development of a PtL Roadmap for the UAE in collaboration with WEF and ICF.  

 
35 https://www3.weforum.org/docs/WEF_Clean_Skies_for_Tomorrow_Sustainable_Aviation_Fuel_Policy_Toolkit_2021.pdf 
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" We are an oil producing nation, but we are today focusing on renewable energy. 

Though there are many questions raised, the answer is very clear. We want to build the 

future like we build our present."   

H.H. Sheikh Abdullah bin Zayed Al Nahyan 

Minister of Foreign Affairs and International Cooperation UAE 

 

Dubai Expo 
Photo by Diego F. Parra  
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3 SAF Outlook in the UAE 

The UAE has been actively working on projects which build the foundations for SAF deployment in the 
country. This section will explore the existing SAF projects and feedstock potential in the UAE, 
consolidating them into a brief strengths, weaknesses, opportunities, and threats (SWOT) analysis of 
the current UAE SAF landscape. 

3.1 Building the Foundations: Existing SAF Projects in the UAE  

Through several strategies and initiatives, the UAE is striving to reduce the carbon footprint of its 
aviation sector. Several projects are being developed which promote SAF production and use in the 
UAE in the hopes of achieving its long-term goal of reducing emissions by 50% come 2050. The UAE 
aims to achieve its ambition through an increased share of hydrogen use throughout its economy, and 
by continuing to support initiatives which contribute to the development of SAF. Existing SAF projects 
in the UAE are given below: 
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SAF Production: Sustainable Bioenergy Research Consortium (SBRC) 

 

The Sustainable Bioenergy Research Consortium (SBRC) was established in Abu Dhabi in 2011 as a not-
for-profit research consortium to advance the aviation industry's commitment to sustainable business 
practices by developing technology with the promise of producing a clean, alternative fuel supply. The 
SBRC was founded by Masdar Institute (now part of Khalifa University of Science and Technology), 
Etihad Airways, The Boeing Company, and Honeywell-UOP. Since then, Safran, GE, ADNOC Refining, 
and Bauer Resources have joined. A crucial part of its research activity has been developing a large-
scale research program on alternative fuels derived from halophytic (saltwater tolerant) plants, called 
the Seawater Energy and Agriculture System (SEAS).  
 
 
The SEAS platform is conceived as a multidisciplinary and holistic approach to the food-water-energy 
nexus. It manages to leverage the harsh environmental conditions and resources of arid-desert 
locations, (i.e., "conventionally" non-arable land, seawater, and sunlight) to produce socio-economic 
relevant outputs: seafood, bioenergy, biomaterials, and ecosystem services. It does so through each 
of its integrated subsystems, namely aquaculture, halophyte agriculture, and halophyte agroforestry.  
 
 
The first ten years of the SBRC were dedicated to conducting extensive research in the field of 
halophyte agriculture. In addition, two significant milestones were achieved: 1) In March 2016, the 
pilot facility of the SEAS was inaugurated and has been operating for over six years; 2) On January 15th 
of 2019,  the first commercial airplane flight, partially fueled with jet fuel derived from oilseeds 
produced at the pilot facility and refined at the ADNOC Refining Research Center, departed from Abu 
Dhabi to Amsterdam, acting not only as a proof-of-concept for the SEAS but also for the establishment 
of an entirely local UAE SAF supply chain. This SAF was refined at the ADNOC Refining Research Center 
starting from Salicornia oil extracted from seeds produced at the SEAS pilot facility. Equipped with this 
experience, due diligence is underway to design, build and operate a SEAS demonstration-scale facility 
of up to 200 hectares (ha) within the next 3-5 years in the western region of Abu Dhabi, where the 
aquaculture subsystem would be a commercial operation while the halophyte agriculture and 
agroforestry subsystems would continue to be dedicated to Research & Development. 
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SAF Production Initiative: Waste to Sustainable Aviation Fuel Plant (WtF)  

 

In November 2021, the Abu Dhabi Waste Management Center (Tadweer) signed a Joint Project 
Development Agreement (JPDA) with Etihad Airways to facilitate the development of the first Waste-
to-Sustainable Aviation Fuel (WtF) plant in the Middle East36. The plant is expected to process 4 million 
tons of MSW to produce 140 million gallons (0.42 Mt) of SAF annually. CO2 emissions are expected to 
ōŜ ǊŜŘǳŎŜŘ ōȅ м Ƴƛƭƭƛƻƴ ǘƻƴǎ ŀƴƴǳŀƭƭȅΣ ǿƘƛŎƘ ǊŜƛƴŦƻǊŎŜǎ ǘƘŜ ¦!9Ωǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ƴŜǘ-zero.  

SAF Production Initiative: Power-to-Liquids (PtL) 

 
36 Abu Dhabi to establish first Waste-to-Sustainable Aviation Fuel plant in Middle East Retrieved from 
https://www.wam.ae/en/details/1395302992893 
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In 2021, Masdar's parent company Mubadala, alongside the ADNOC and Abu Dhabi Developmental 
Holding Company (ADQ)Σ ŀƎǊŜŜŘ ǘƻ ŦƻǊƳ ŀ άƘȅŘǊƻƎŜƴ ŀƭƭƛŀƴŎŜέ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǇǊƻŘǳŎƛƴƎ ƎǊŜŜƴ 
and blue variants of the fuel. The project will provide an assessment of green hydrogen uses in the 
carbon neutral Masdar City, as well as in aviation fuel to be used by Etihad and Lufthansa. Green 
hydrogen refers to hydrogen gas produced from renewable sources of energy such as wind and solar. 
Conversely, blue hydrogen, which is being produced by ADNOC, is manufactured through steam 
methane reforming pair with Carbon Capture. The construction of the demonstrator project is likely 
to be completed with a two-year timeframe.  
 
Masdar's project is backed by Germany's Siemens Energy, Japan's Marubeni, Etihad Airways, the 
Lufthansa Group, the UAE's Khalifa University of Science and Technology and the Abu Dhabi 
Department of Energy. The main infrastructure for the green hydrogen project is being developed by 
Siemens Energy and Marubeni. The German company is also developing one of the first solar-powered 
electrolyzer projects to produce hydrogen for fuel cells at Dubai's Expo 2020. Masdar will trial 
manufacturing hydrogen using solar photovoltaic power and will look at opportunities in the future to 
export such fuel to meet growing demand globally, particularly in Europe.  
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MOEI supported a PtL Roadmap study for the 
UAE in collaboration with the WEF and ICF37. 
This study was published by the WEF in July 
2022 and was led by the UAE SAF committee. 
Given the limited availability of biogenic 
feedstock in the UAE, this roadmap provides a 
comprehensive analysis on how to scale up PtL 
in the UAE by 2050, through leveraging 
affordable renewable energy, existing 
hydrocarbon experience and infrastructure. 
The report also considers industrial waste CO2 
for PtL SAF production, which can be supplied 
ŦǊƻƳ ǘƘŜ ¦!9Ωǎ ƛƴŎǊŜŀǎƛƴƎ ƴǳƳōŜǊ ƻŦ a{² ǘƻ 
energy facilities and growing industrial sector. 
With the right support of policy measures and 
strong public-private collaboration, this report 
concludes that the UAE has the potential to 
produce up to 11.2 Mt PtL SAF by 2050 while 
creating and sustaining up to 1.4 million jobs 
across the industry value chain. The report 
serves to both shape the future of PtL in the 
UAE, and also serves as a key study for 
supporting global PtL SAF ambitions. This shows 
the UA9Ωǎ ŎƻƳƳƛǘƳŜƴǘ ŀƴŘ Ǿƛǎƛƻƴ ŦƻǊ ŘŜƭƛǾŜǊƛƴƎ 
a low carbon future in collaboration with global 

stakeholders. 
 

SAF Test Flight Initiative: Etihad EcoDemonstrater Program 

 

In 2020, Boeing, Etihad Airways and World Energy conducted an in-country flight using a 50/50 blend 
of sustainable and traditional jet fuel as part of the EcoDemonstrater program38. The fuel used from 

 
37 https://www.weforum.org/whitepapers/power-to-liquids-roadmap-fuelling-the-aviation-energy-transition-in-the-united-arab-emirates/ 
38 (2020). Retrieved 2 March 2022, from https://www.etihad.com/en-ae/news/boeing-etihad-airways-and-world-energy-lift -sustainable-
aviation-fuel-to-the-next-level-on-ecodemonstrator-programme 
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World Energy which was supplied to Boeing was certified by the Roundtable on Sustainable 
Biomaterials to have reduced carbon emissions by more than 75% over the ŦǳŜƭΩǎ ƭƛŦŜ ŎȅŎƭŜΦ  

SAF Test Flight Initiative: Emirates SAF Test Flight  

 

 
In November 2021, Emirates and GE Aviation signed a Memorandum of Understanding to conduct a 
test flight using 100% SAF on an Emirates Boeing 777-300ER to be powered by GE90 engines39. This 
collaboration aims to demonstrate how jet fuel produced by alternative sources can lower lifecycle 
CO2 emissions in contrast to petroleum-based fuels. At present, SAF is constrained by a maximum 50% 
blending limit.  aŜŀƴǿƘƛƭŜΣ ŀƴ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǘŀǎƪ ŦƻǊŎŜ ŎƘŀƛǊŜŘ ōȅ ƻƴŜ ƻŦ D9Ωs fuel experts is working 
to develop standardized industry specifications to support the adoption of 100% SAF. This test flight 
supports the efforts of both companies in combating CO2 emissions in the aviation industry and will 
serve as a significant milestone to scaling up SAF usage in the UAE.  

3.2 SAF Feedstock Opportunities in the UAE 

Feedstock availability is one of the key considerations for the future SAF industry, as it directly impacts 
the volume and specifications for SAF technology opportunities in each region. The availability 
assessment in this roadmap considers three stages: technical availability, sustainable availability, and 
allocation to the aviation industry (or net availability for SAF production): 

¶ Technical availability of a feedstock refers to total amount of potential feedstock available in 
a region. This includes availability for SAF production, as well as other potential uses, such as 
biodiesel or energy. Depending on the environmental dynamics of the region, technically 
available feedstock amounts vary widely. Due to its hot and dry climate, the UAE has very 
limited biogenic feedstock availability compared to some other countries40.  
 

¶ Sustainable availability  reduces the total possible feedstock supply by the portion that would 
be unsustainable to collect or produce. For example, some agricultural wastes must be left in 
the field to protect soil quality, and the fossil portion of MSW should be avoided. Deducting 
the unsustainable quantity from the technically available feedstock gives the sustainably 
available feedstock quantity.  
 

 
39 Emirates and GE Aviation commit to test flight program using 100% Sustainable Aviation Fuel to reduce CO2 emissions. (2021). Retrieved 
from https://www.emirates.com/media-centre/emirates-and-ge-aviation-commit-to-test-flight-programme-using-100-sustainable-
aviation-fuel-to-reduce-co2-emissions/ 
40 RSB & Agroicone (2021). Feedstock Availability for Sustainable Aviation Fuel in Brazil: Challenges and Opportunities. Roundtable on 
Sustainable Biomaterials, Switzerland. 
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¶ Allocation to aviation industry refers to utilization of feedstock by competing industries. For 
most feedstocks, SAF production represents just one of its uses, as feedstocks can be used in 
alternative fuel production (biodiesel), in the chemicals industry (naphtha), in energy 
production, or in other sectors. Only a portion of the sustainably available feedstocks are 
typically allocated to the aviation industry. 

 

The two broad categories of feedstocks are biological and non-biological. Many countries in the Gulf 
Cooperation Council (GCC) region can only access a limited volume of biological feedstock, due to 
climate conditions, and limited agricultural activity. Examples of biological feedstocks that are 
available in the GCC are biological MSW and Halophytes. Non-biological feedstocks, especially PtL SAF 
from low-carbon renewable electricity, are likely to offer greater potential to scale-up.  

3.2.1 Assessment of Feedstock Availability 

The availability of feedstocks for SAF production in the UAE was assessed. This assessment concluded 
that halophytes, agricultural residues (AgW), MSW and PtL feedstocks (renewable energy, H2 and CO2) 
would be the most promising feedstocks for the UAE to produce SAF. While there is some availability 
of used cooking oil (UCO) and tallow in the UAE, both feedstocks are already widely collected and used 
by other industries, constraining their availability for SAF production. There may be some future 
biogenic sources with potential, such as microalgae-derived feedstocks, but due to their considerable 
uncertainty and near-term challenges, these were not considered in this assessment. 

 

This analysis builds on and validates research conducted in 2019 by SBRC on biogenic feedstock 
availability, i.e., halophytes, AgW and MSW41. The values given in this report include updates to reflect 
improved data and the reduced availability for some feedstocks due to newly announced facilities 
(e.g., MSW incineration) that will utilize some of the feedstock considered in the 2019 study. 

 
41 https://www.icao.int/Meetings/SAFStocktaking/Documents/ICAO%20SAF%20Stocktaking%202019%20-%20AI2-
5%20Alejandro%20Rios%20Galvan.pdf 
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Crop based feedstocks 

Apart from salt-tolerant halophyte plants, other crop-based feedstocks with a high water requirement 
are not suitable for the UAE42. As glycophytes (i.e., freshwater-irrigated plants) remain the primary 
focus of dedicated fuel crop operations elsewhere, adapting such production systems to the 
environmental and geographical conditions of the UAE would represent an added burden. Both energy 
requirements and embodied emissions due to the need for desalination in the UAE would penalize 
such glycophyte-based systems, when a complete life-cycle based assessment of environmental 
impacts is taken into consideration. Further, expansion of such crop farming in the country can 
exacerbate the risk to the limited freshwater resources found in the UAE, such as groundwater 

 
42 https://www.umweltbundesamt.de/en/publikationen/power-to-liquids 
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aquifers. Such geological systems are already stressed, and appropriate water management schemes 
are fundamental to prevent accelerated depletion of such resources43. 

 

The SBRC-led SEAS project is focusing on salt-tolerant biomass and halophytes to build capacity for 
SAF production in the UAE. Its first two-hectare pilot facility has been operating for six years with 
excellent results, and the aim of the project is to scale up to 100,000-hectare. This capacity is expected 
to provide 80 kton - 152 kton SAF by 2033. 

 

Waste fats, oils, and greases (FOG) 

Due to competing uses and low technical availability, the UAE has limited potential to utilize UCO and 
tallow for SAF production. Technical availability of the industrial based UCO is estimated to be around 
88 kton/year44, yet considering current utilization of UCO in biodiesel production, less than 30 
kton/year is expected to be available for SAF production.  

 

Currently aŎ5ƻƴŀƭŘΩǎ ǎŜƴŘǎ around 0.3 million liters of UCO to Neutral Fuels monthly45, which is 
subsequently used in biodiesel production to ŦǳŜƭ aŎ5ƻƴŀƭŘΩǎ supply trucks. Another major player in 
ǘƘŜ ¦!9Ωǎ ōƛƻŘƛŜǎŜƭ ǇǊƻŘǳŎǘƛƻƴ ǎŎŜƴŜΣ Lootah Biofuels, also collects industrial UCO in collaboration 
with the Dubai Municipality, to produce 60 million liters of biodiesel annually. In addition to these 
large biodiesel production facilities, new UCO collection initiatives, such as {ƘŀǊƧŀƘΩǎ .ŜŜΩŀƘ ¢ŀƴŘŜŜŦΩǎ 
effort to deploy UCO collection machines across the city are beginning to emerge. Although increasing 
population and collection rates (especially in domestic usage) is expected to increase the technical 
availability of the UCO, its allocation to the aviation industry is expected to remain limited, as the 
result of competing usage from the established biodiesel industry.  However, UCO can still support the 
decarbonization of the aviation industry indirectly, through utilization of biodiesel fueled trucks and 
ground support vehicles across the aviation value chain. 

 

While tallow (animal waste) could serve as another potential SAF feedstock, the size of the meat 
production industry in the UAE is too small to provide a meaningful contribution to SAF production 46. 
It is estimated that 1.4 kton to 2.6 kton tallow would be available in the UAE on an annual basis47. 
Currently the UAE is importing meat from 186 accredited slaughterhouses located in foreign countries. 
This substantially reduces the technical availability of the tallow in the country. However, as a part of 
its long-term food security initiatives, the country may consider increasing its domestic capacity for 
meat production which would increase the technical availability of tallow in the country.  However, 
even doubling the current technical availability would only enable up to 2.5 kton SAF on an annual 
basis. It is also important to note that this does not take competing use for tallow into consideration, 
which could further reduce the allocation to aviation industry due to utilization of tallow in production 

 
43 https://doi.org/10.3390/w8090415 
44 http:// www.ieomsociety.org/ieom2020/papers/753.pdf 
45 https://www.thenationalnews.com/uae/environment/uae-recycling-dubai-plant-takes-used-cooking-oil-and-turns-it-into-fuel-1.611857 
46 https://knoema.com/atlas/United-Arab-Emirates/topics/Agriculture/Live-Stock-Production-Producing-AnimalsSlaughtered/Number-of-
slaughtered-cattle-and-buffaloes-for-
meat#:~:text=Number%20of%20slaughtered%20cattle%20and%20buffaloes%20for%20meat%20of%20United,72%2C345%20thousand%2
0heads%20in%202020. 
47 https://www.scad.gov.ae/Release%20Documents/SYB_2018_EN_9Sep%20_Chart%20Correction.pdf 
http://www.safmaps.com/dbms-app/pdfs/SAF_Beef_Tallow_Final.pdf 
https://www.vice.com/en/article/dp3eyq/a-very-precise-calculation-of-exactly-how-many-cows-are-being-murdered-for-the-new-fivers 

https://www.scad.gov.ae/Release%20Documents/SYB_2018_EN_9Sep%20_Chart%20Correction.pdf
http://www.safmaps.com/dbms-app/pdfs/SAF_Beef_Tallow_Final.pdf
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of detergents and other beauty products. Low technical availability of tallow and limited allocation of 
UCO for the aviation industry make it difficult to justify investing in a HEFA plant in the UAE. Therefore, 
UCO and tallow should not be considered as suitable feedstocks for SAF production in the UAE. 

 

Lignocellulosic and biogenic waste 

The UAE has the potential to utilize lignocellulosic and biowaste based feedstocks for SAF production, 
derived from agricultural residues and municipal solid waste, due to their higher technical 
availabilities.  

 

The ƴŀǘƛƻƴΩǎ ǎǘǊŀǘŜƎƛŎ approach of increasing food security through growing its domestic agricultural 
capacity can serve to facilitate SAF production by increasing the technical availability of AgW48. Khalifa 
University has been exploring ways in which to capitalize on increasing amounts of AgW waste49. 
Based on AgW inventory studies and comprehensive software modelling, SBRC estimates that 39 kton 
to 97 kton of SAF could be produced through AgW on an annual basis in the UAE by 203350. 

 

The amount of municipal waste has been increasing in the UAE over the last decade due to the growing 
population and economy. However, the ŎƻǳƴǘǊȅΩǎ ǿŜƭƭ ŘŜǾŜƭƻǇŜŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳ ǇǊƻǾƛŘŜs 
high quality service to keep the increasing capacities under control. Based on World Bank data, the 
UAEΩǎ ǿŀǎǘŜ ƎŜƴŜǊŀǘƛƻƴ ǊŀǘŜ was almost twice the global average with 1.6 kg/capita/day in 201851. 
/ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ¦!9Ωǎ ǇƻǇǳƭŀǘƛƻƴΣ ǘƘƛǎ ǿƻǳƭŘ suggest that over 5.5 Mt MSW is technically available in 
the country52. However, a portion of this MSW would not be suitable for fuel production, while 
ŀƴƻǘƘŜǊ ǇƻǊǘƛƻƴ ǿƻǳƭŘ ōŜ ŀƭƭƻŎŀǘŜŘ ǘƻ ŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴΦ ¢ƘŜ {.w/Ωǎ ŦƭŀƎǎƘƛǇ 2019 research 
estimated that through utilizing MSW, 80 kton to 520 kton SAF could be produced in the UAE by 
203353. Varying collection and fuel conversion rates, as well as biogenic content availability in the 
collected MSW are some of the parameters effecting availability.  

 

However, since the publication of that study, two new MSW to energy projects have been announced, 
thereby decreasing the allocation to aviation industry. Sharjah Waste-to-Energy Project aims to 
process 0.3 Mt/yr MSW to produce 30 MW energy54, while The Dubai Centre for Waste Processing will 
process 1.9 Mt/yr MSW to produce 200 MW energy55, which makes it one of the largest waste-to-
energy plants in the world. These two facilities are estimated to utilize 40% of the available MSW in 
the UAE, decreasing the allocation to aviation industry. On the other hand, Tadweer already 
announced its plans to produce 140-million-gallon (0.42 Mt) SAF on an annual basis, through 
utilization of SAF, which is currently the highest capacity SAF project in the UAE. 

 
48 https://www.ku.ac.ae/how-agricultural-waste-can-contribute-to-the-uae-s-food-water-and-energy-security 
49 https://www.ku.ac.ae/masdar-institute-how-abu-dhabi-s-waste-can-help-energy-and-farming 
50 https://www.icao.int/Meetings/SAFStocktaking/Documents/ICAO%20SAF%20Stocktaking%202019%20-%20AI2-
5%20Alejandro%20Rios%20Galvan.pdf 
51 https://datatopics.worldbank.org/what-a-waste/ 
52 https://datacatalog.worldbank.org/search/dataset/0039597 
53 https://www.icao.int/Meetings/SAFStocktaking/Documents/ICAO%20SAF%20Stocktaking%202019%20-%20AI2-
5%20Alejandro%20Rios%20Galvan.pdf 
54 https://masdar.ae/Masdar-Clean-Energy/Projects/Sharjah-Waste-to-Energy-Project 
55 https://wam.ae/en/details/1395302922560 
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Power to Liquids (PtL) 

The PtL pathway uses CO2, H2 and renewable energy to produce liquid hydrocarbons, including SAF. 
The FT-SPK and AtJ ASTM approved processes can be used to produce synthetic SAF, and the 
methanol-to-jet route is undergoing certification. This pathway may present some advantages, as the 
methanol can be more easily stored than hydrogen, mitigating the challenge intrinsic to the pairing of 
a facility that must run continuously with intermittent renewable electricity production. As an 
example, the FT-SPK approach converts syngas (CO and H2) into a mix of long chain hydrocarbons 
(syncrude), which is then upgraded into final products, including renewable fuels. The Methanol-to-
jet route converts the syngas into liquid methanol through catalytic reactions. The syncrude produced 
by both the methanol-to-jet and FT-SPK processes requires further upgrading, which can be done with 
existing infrastructure; the UAE has a further advantage here due to the potential to re-use the 
considerable national fossil fuel infrastructure and expertise. 

 

The ¦!9Ωǎ ƘƛƎƘ ǎƻƭŀǊ ƛǊǊŀŘƛŀǘƛƻƴ, experienced construction sectors, and access to capital allow 
renewable energy to be produced in the UAE at an extremely affordable price, and with very limited 
use of land and water. Compared to other approaches, the PtL pathway is the least water intensive 
way to produce SAF56, further matching the advantages of this pathway with the constraints of the 
UAE.   

 

The 2022 WEF report on the PtL opportunities in the UAE developed three scenarios57: 

1. Low SAF demand and slow technology penetration (LLT Scenario): PtL SAF demand is below 
global ambitions, and penetration of green hydrogen and DAC technologies will start to make 
significant contribution by 2040 
 

2. Medium SAF demand and balanced technology penetration (MBT): PtL SAF demand is in-line 
with global ambitions, and penetration of green hydrogen and DAC technologies will start to 
make significant contribution by early 2030s 
 

3. High SAF demand and rapid technology deployment (HRT): PtL SAF demand is substantially 
higher than global ambitions, and penetration of green hydrogen and DAC technologies will 
start to make significant contribution by 2030 

 

Assessment of these scenarios showed that 11.2 Mt to 2.3 Mt PtL SAF could be produced in the UAE 
by 2050, with substantial job opportunities and emissions reduction. The PtL scenarios in this SAF 
roadmap will be built on the findings of the WEF report. 

 

Other opportunities: Existing infrastructure and co-processing 

Co-processing allows existing fossil fuel infrastructure to be used for renewable fuel production. This 
approach allows renewable feedstocks to be blended into refineries, leading to the final product 

 
56 https://www.weforum.org/whitepapers/power-to-liquids-roadmap-fuelling-the-aviation-energy-transition-in-the-united-arab-emirates/ 
57 https://www.weforum.org/whitepapers/power-to-liquids-roadmap-fuelling-the-aviation-energy-transition-in-the-united-arab-emirates/ 
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including a blend of fossil and renewable fuel. The ASTM has approved co-processing of up to 5% 
renewable feedstock, which is limited on a consignment basis, but would represent a significant 
volume given the large scale of existing refining. The renewable feedstocks that have been tested by 
other producers includes various organic oils, which means that while the UAE has considerable 
appropriate infrastructure, the feedstock constraints would need to be overcome. ADNOC Refinery 
has two plants in Ruwais and Abu Dhabi, which produce and supply jet fuel, and may be able to 
investigate this approach. Furthermore, it has a research and development center, which has requisite 
experience in other types of jet fuels, including SAF. Since the SAF approval process is extensive and 
time consuming, few companies globally are producing SAF that is approved for airline operations. 
Thus, it is an advantage for the UAE to have this established refining capability. 

 

Safety is the top priority of the aviation industry. Given the specific requirements of any fuels used in 
aircraft, the process for testing potential new fuels is particularly rigorous. Through testing in 
laboratories, in equipment on the ground, and under the extreme conditions of in-flight operations, 
an exhaustive process determines the suitability of SAF. In general, fuel properties required in SAF 
must meet performance guidelines, operability, and drop-in compatibility to ensure safety, provide 
general usage and execution in commercial airlines. 
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3.3 Opportunity Analysis 

The UAE has several advantages to support the development of a domestic SAF industry. Building 
upon some of the most affordable solar in the world and existing hydrocarbon experience and 
infrastructure, the UAE can become a regional hub and a key player in the global SAF market. 
Considering the constituent technologies involved in the PtL value chain, the UAE can also leverage its 
emerging low carbon hydrogen and carbon capture capabilities. Currently, the policy landscape does 
not constitute any instruments which support the SAF industry and investment costs for early stage 
PtL facilities are still high. There are also issues related to readiness levels of large-scale DAC and 
reverse water gas shift (RWGS) deployment in the region. However, the SAF case for the UAE is still 
ǇǊƻƳƛǎƛƴƎ ŀǎ ƛǘ Ŏŀƴ ōǳƛƭŘ ǳǇƻƴ ǘƘŜ ƴŀǘƛƻƴΩǎ ǎǘǊŜƴƎǘƘǎ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ǿƘƛƭŜ ƳƛǘƛƎŀǘƛƴƎ ƛǘǎ 
weaknesses and threats. 
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άNet-zero, for us, is about new industries, new skills, and new jobs. For us, the business 

of tackling climate change is simply good business." 

H.E. Sultan Ahmed Al Jaber 

UAE Special Envoy for Climate Change 

Abu Dhabi 
Photo by Jônatas Tinoco 
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4 The Case for SAF in the UAE 

¢ǊŀǾŜƭ ŀƴŘ ǘƻǳǊƛǎƳ ƘŀǾŜ ōŜŎƻƳŜ ŀ ƳŜŀƴƛƴƎŦǳƭ ǇŜǊŎŜƴǘŀƎŜ ƻŦ ǘƘŜ ¦!9Ωǎ ŜŎƻƴƻƳƛŎ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ 
decade. The UAE has become one of the leading travel, tourism, and logistics hub in the region, which 
is underpinned by the aviation industry. As a result of the increasing aviation activity in the country, 
jet fuel consumption is expected to double by 2050, increasing the importance for airlines to 
decarbonize58, 59. SAF utilization can serve to reduce aviation emissions, while ensuring sustainable 
growth. 

 

 

 

The Minister of Energy and Infrastructure of the UAE emphasized that green initiatives such as SAF 
production will play a critical role in the future of the UAE, asserting that, ά¢ƘŜ ƎƻǾŜǊƴƳŜƴǘ ƻŦ ǘƘŜ ¦!9 
believes in the importance of sustainable energy, investing in the future and strengthening 
international collaboration to address the challenge of climate change in all sectors, including 
ŀǾƛŀǘƛƻƴΦέ  

4.1  SAF Scenarios for the UAE 

There are several SAF deployment scenarios for the UAE to consider, ranging from low to high SAF 
ŎŀǇŀŎƛǘƛŜǎΦ /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ¦!9Ωǎ 2050 net-zero target, and the key role of the aviation industry within 
the country, low SAF deployment will not be considered as a part of this study. The medium and high 
production capacity scenarios will be explored reflecting following global aspirational targets with 
some export opportunities (baseline scenario) and becoming a hub with substantial export 
opportunities (ambitious scenario). Based on the previously presented feedstock availabilities and PtL 
scenarios developed60, it is estimated that by 2030, 700 million liters (ML) to 1,200 ML SAF can be 
produced in the UAE.  

 

The baseline scenario follows the global SAF targets and is based on the current SAF projects in the 
country, ǿƛǘƘ ŀ ŦƻŎǳǎ ƻƴ {.w/Ωǎ {9!{ ǇǊƻƧŜŎǘ (80 kton/yr SAF by 2033) ŀƴŘ ¢ŀŘǿŜŜǊΩǎ project to 

 
58 https://www3.weforum.org/docs/WEF_UAE_Power_to_Liquid_Roadmap_2022.pdf 
59 Please visit Appendix for the jet fuel and emissions forecasting methodology 
60 ibid 
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produce 431 kton/yr SAF from MSW.  Reflecting the impact of population growth and halophyte yields 
(currently 1,000 L SAF per hectare), a 0.5%/yr increase in SAF output was assumed. This would reflect 
an 8% increase in the production capacity between 2033 and 2050. Additionally, MSW collection rates 
are expected to increase over the time due to increasing population. However, current MSW 
generation rates (2 kg/person/day) are also expected to decrease in the long term, as the UAE 
increasingly adopts a circular economy61. For PtL SAF estimations, MBT scenario was taken from the 
UAE PtL Roadmap developed by the WEF and ICF, which requires 0.18 Mt PtL SAF supply by 2030, and 
up to 5.08 Mt by 2050. In total, the baseline scenario estimates up to 630 kton (790 ML) SAF 
production by 2030, with the majority from ¢ŀŘǿŜŜǊΩǎ a{² ǘƻ {!C project. Given this scenario adopts 
a pragmatic approach, potential downtimes and large capacity of the facility was taken into 
consideration as limiting factors. To reflect these potential limitations, supply capacity was calibrated 
to 700 ML annual SAF production by 2030. This value corresponds to 7.6% ƻŦ ǘƘŜ ¦!9Ωǎ 2019 jet fuel 
consumption. 

 

 

 

The ambitious scenario positions the UAE as a regional hub as well as a global leader for SAF as it 
maximizes its biogenic feedstock availability and PtL SAF potential. This scenario was built upon the 
higher end of the feedstock availabilities. It assumes an increased halophyte yield ŦǊƻƳ ǘƘŜ {.w/Ωǎ 
SEAS project, delivering 152 kton/yr SAF by 2033, with an additional 44 kton/yr SAF from UCO 
utilization within the same HEFA plant (196 kton/yr SAF in total). Adding ǘƻ ¢ŀŘǿŜŜǊΩǎ a{² ǘƻ {!C 
project, with its maximum capacity of 0.43 Mt, utilization of AgW was also taken into consideration to 
supply an additional 88kton/yr SAF by 2030. This scenario also assumes a 1% increase in biogenic SAF 
output, which corresponds to 17% increase in capacity by 2050, compared to 2033 levels. For PtL SAF 
estimations, the ambitious high demand and rapid technology deployment (HRT) scenario was taken 
from the UAE PtL Roadmap developed by the WEF and ICF, which requires 0.39 Mt PtL SAF supply by 
2030, and up to 11.24 Mt by 2050. In total, the ambitious scenario estimates up to 950 kton (1,190 
ML) SAF production by 2030. This value corresponds to 12.9% ƻŦ ǘƘŜ ¦!9Ωǎ 2019 jet fuel consumption. 

 
61 https://datatopics.worldbank.org/what-a-waste/ 
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4.1.1 Environmental Benefits 

SAF is chemically identical to conventional jet fuel but provides substantially lower lifecycle CO2 
emissions. Key production technologies in the UAE include HEFA, Gasification+FT, PtL, and potentially 
AtJ, which are expected to achieve emission reductions of well over 80%. PtL could achieve close to 
zero carbon emissions as production transitions from PSC CO2 and blue hydrogen, to DAC and green 
hydrogen. It is estimated that across the industry, a 35% to 78% emissions reduction could be 
delivered through SAF utilization by 2050, compared to the business-as-usual scenario. This would 
equate to achieving a 21 Mt to 47 Mt annual emission reductions by 2050 ς ƛƴ ŜȄŎŜǎǎ ƻŦ ǘƘŜ ¦!9Ωǎ ǇǊŜ-
COVID-19 aviation emissions of 29 Mt. Due to limited biogenic feedstock availability, the contribution 
of biogenic SAF to emission reductions would be limited to 3% - 5% by 2050, with the majority of the 
emission reductions relying on PtL SAF utilization. By 2050, aviation emissions would still increase in 
the baseline scenario compared to current levels, however in ambitious scenario they would be even 
lower than the current levels. 
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SAF also presents other environmental benefits beyond reduction in CO2 emissions. The UAE has less 
than 84,000 km2 land area, which makes it a dense country with increased sensitivity for air pollution. 
Its Particulate Matter (PM) concentrations is already above the WHO guideline values, and increased 
activities in the airports is expected to add pressure on that. SAF can help reducing the emissions of 
other non-CO2 pollutants depending on the number of piston operations in the airports. Considering 
the high number of non-piston (jet and turboprop aircraft types) operations in the UAE airports due 
to need for long haul flights, and {!CΩǎ ability to be blended up to 50%, hence reduced need for fossil 
fuel, emissions of CO, SOx and PM could be reduced up to 11%, 37% and 65% respectively, compared 
to conventional jet fuel operations62. 

4.1.2 Economic Benefits 

SAF production can also deliver substantial economic benefits to the UAE through investment, 
employment, and export opportunities. SAF development can serve to create new jobs across the 
broader value chain while sustaining employment within the aviation industry by ensuring its low 
carbon growth. Without utilizing SAF, the aviation industry would need to reduce its jet fuel 
consumption through alternative measures or reduced activity. However, SAF can enable a growing 
ŀǾƛŀǘƛƻƴ ƛƴŘǳǎǘǊȅ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ¦!9Ωǎ economic decarbonization vision through increased revenue 
from tourism.  

 

It is estimated that building the SAF facilities required to produce 700 ML SAF by 2030 (baseline 
scenario) would create up to 18,000 jobs in the UAE by providing employment during the construction 
and operational stages of the facilities, as well as jobs created across the value chain to facilitate PtL 
SAF production. By 2050, the ambitious scenario could create and sustain 695,000 to 1,425,000 jobs 
across the value chain in the process, equal to circa 10% of the population63.  

 

The development of a national SAF industry in the UAE can also retain capital in country, that must 
currently be spent in others. As described above, CORSIA requires airlines to purchase carbon offsets 
for a (growing) portion of their emissions form international aviation. The UAE has limited carbon 
offset projects, which mean that many of the UAE-based airlines will currently look to the international 
market to purchase sufficient offsets. As the obligation can also be met through SAF use, a domestic 
SAF industry would allow UAE airlines to channel the capital that would have been spent in the 
international market to the domestic SAF industry, retaining and further developing the national SAF 
industry.   

 
62 https://nap.nationalacademies.org/login.php?record_id=25548 
63  https://www3.weforum.org/docs/WEF_UAE_Power_to_Liquid_Roadmap_2022.pdf 
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4.2 The UAE SAF Roadmap 

This roadmap supports ǘƘŜ ¦!9Ωǎ нлрл ƴŜǘ ȊŜǊƻ ǘŀǊƎŜǘ64, alongside with its transformative long-term 
strategies such as Principles of 5065 and Operation 300bn66. Although LCAF and other decarbonization 
measures are considered key enablers for the UAE to decarbonize its aviation industry, this roadmap 
is focused ƻƴ ǘƘŜ ǊƻƭŜ ƻŦ {!C ƛƴ ŘŜƭƛǾŜǊƛƴƎ ǘƘŜ ¦!9Ωǎ ƭƻƴƎ-term targets. 

Assessment of the SAF scenarios for the UAE showed that baseline scenario is a feasible and pragmatic 
target for the UAE with current levels of understanding and technoeconomic dynamics. Therefore, the 
UAE will aim to produce 700 ML SAF by 2030. 700 ML target is expected to provide substantial 
environmental and economic benefits. With this target, the UAE is estimated to reduce up to 4.8 Mt 
CO2 emissions by 2030 while creating up to 18,000 jobs across the value chain in the process. 
Delivering this target would require up to five SAF facilities, which translates into one to three 
additional PtL SAF facilities, beyond the ŎǳǊǊŜƴǘƭȅ ǇƭŀƴƴŜŘ {.w/Ωǎ halophytes to SAF and ¢ŀŘǿŜŜǊΩǎ 
MSW to SAF projects. ¢ŀŘǿŜŜǊΩǎ a{² ǘƻ {!C ǇǊƻƧŜŎǘ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ǘƻ ŘŜƭƛǾŜǊ the majority of this 
capacity, although additional facilities may be required if the facility production is meaningfully less 
than the announced capacity. Prioritizing PtL SAF for export opportunities is expected to provide up 
to an additional $1.7bn accumulated export revenue for the UAE by 2030, given half of the target 
production is allocated for export, for example to the EU. This can be a key non-oil dependent 
ŎƻƴǘǊƛōǳǘƻǊ ǘƻ ƴŀǘƛƻƴΩǎ ŜŎƻƴƻƳȅΦ Inputs for the PtL SAF can be provided through a hybrid approach of 
utilizing a portion of PSC and blue hydrogen at the early stages, while ensuring high emission 
reductions and building capacities for DAC and green hydrogen. 

This analysis estimates that $7bn to $9bn of investment will be required in SAF facilities and the 
supporting value chain to provide 700 million liters of SAF in the UAE by 2030. This estimate must be 
considered in the context of three factors:       

   

1. The investment cost to deliver the target 700 million liters of SAF capacity is highly dependent 
on the pathways utilized, with some (such as HEFA) requiring relatively low capital investment 
but high feedstock costs, while alternative pathways (such as MSW-FT) require higher capital 
investment but lower feedstock costs. The profile of feedstock available in the UAE results in 
a slant in capacity towards facilities and technologies with high capital costs, but these 
facilities will have commensurately lower operating costs. 
 

2. These facilities will continue to produce fuel for decades after 2030, allowing the investment 
to be depreciated over many years. Each facility will operate for 20-30 years, and longer with 
major retrofits. This investment has been calculated to build facilities sufficient for 700 million 
liters of capacity in 2030, but these same facilities (and investment) will continue to produce 
700 ML in 2040 and perhaps even 2050, providing a robust base for the UAE to build on.  
 

3. The unit investment cost is at the higher end of values estimated in other literature as 
elements of the upstream value chain have been included. For example, the PtL estimate 
includes the capital cost for the electrolyzers and carbon capture, while alternative 
calculations may set a different scope and consider hydrogen and carbon to be operational 
costs. This analysis includes the full scope of investment costs to provide a more complete and 
pragmatic estimate of the total expected cost 

 
64 https://u.ae/en/information-and-services/environment-and-energy/climate-change/theuaesresponsetoclimatechange/uae-net-zero-
2050 
65 https://u.ae/en/about-the-uae/initiatives-of-the-next-50/the-principles-of-the-50 
66 https://u.ae/en/about-the-uae/strategies-initiatives-and-awards/federal-governments-strategies-and-plans/the-uae-industrial-strategy 
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The 700 ML by 2030 target will position the UAE as a regional leader for SAF production and solidify 
its role within the global SAF industry, and aims to build on 5 principles: 

¶ Principle 1: Establishing the Ambition 

¶ Principle 2: Accelerating SAF Technology Deployment and Innovation 

¶ Principle 3: Developing the National Regulatory Environment for SAF 

¶ Principle 4: Building Local Capacity to Boost In-Country Value 

¶ Principle 5: Leading International Collaboration 

 

 

  
























































