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Earlier this year, Sustainable Aviation (SA) set out its roadmap for 
UK aviation to achieve net-zero carbon emissions by 2050. While 
organisations are rightfully exploring a range of options to achieve 
this, such as electrification and hydrogen fuels, sustainable aviation 
fuels (SAF) are one of the technologies that can have a significant 
impact in reducing emissions in the next 10 to 20 years. And by 2050,  
it’s estimated SAF could address 32 per cent of aviation emissions, 
with the remainder largely comprising of fleet upgrades, market-based 
measures and carbon-removal measures.1 

CLIMB TO NET-ZERO  

IN
T

R
O

D
U

C
T

IO
N

MAKING SUSTAINABLE AVIATION FUELS A REALITY



CLIMB TO NET-ZERO 5 5

The aviation industry’s right to  
grow is now predicated on its  
ability to grow sustainably.

Since the publication of SA’s roadmap, other challenges  
have emerged. COVID-19 has presented aviation leaders 
with an impossible few months and a raft of difficult 
decisions. Yet, rather than baulking at the additional 
challenge, we sense a renewed imperative across industry 
and government to have a greener restart and use COVID-19  
as an opportunity to reconfigure and reimagine. Indeed, 
the aviation industry’s right to grow is now predicated on 
its ability to grow sustainably. Witness how plans for a third 
runaway at Heathrow were blocked because it didn’t align  
the UK’s legal commitment to the Paris climate agreement.

We believe this is an opportune moment for government  
and industry to deliver a greener future for UK aviation 
through the following actions:  
 
1.    Design a policy to decarbonise aviation and create a 

market for SAF investment. 

2.    Develop a business case for investment across  
the value chain. 

3.    Create a cross-industry and government governance  
panel to drive cohesion and delivery. 

4.    Work from an integrated cross-industry zero jet 
technology roadmap.

5.    Form a cross-industry support and implementation 
network to nurture, commercialise and scale SAF. 

Building on this roadmap, we partnered with Aerospace, 
Defence, Security & Space (ADS) – a quality organisation 
representing over 1,100 business across these sectors –  
to create a white paper outlining blockers to progress and 
what has to happen for leaders across the value chain to 
kick-start and achieve the UK’s commitments to the  
Paris climate agreement.  

We conducted dozens of conversations with industry 
experts, then used value chain mapping, unconstrained 
thinking techniques and our wider experience to identify  
the key blockers and the ideal levers to overcome these. 
This informed a practical action plan designed to address  
the root causes of the lack of SAF adoption to date.  
Our aim was to  bring fresh thinking to the industry,  
looking at the problem from a different perspective  
with a new vision of how to move forward.  

 
 
 
 
 
 
 
 
Who should read this summary? 

This summary provides an overview of the key 
actions from our full-length white paper for  
various actors across the end-to-end aviation  
value chain, including; airlines, airports,  
aerospace manufacturers, fuel suppliers,  
energy majors, SAF manufacturers,  
and government and regulators.  
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While there is widespread appetite for SAF and an acknowledgement across 
the industry that it needs to decarbonise and quickly, our conversations  
with 33 stakeholders across the value chain (see Figure 1) revealed a 
number of key blockers: 

WHAT’S BLOCKING  
PROGRESS?  
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Figure 1: SAF value chain 
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Supply and demand economics 

Price is the main blocker to SAF adoption. Fuel makes up 
22 per cent of direct costs in an industry that works on 
fine margins, and SAF currently costs 3.5 times the cost of 
traditional kerosene-based jet fuels. Customers are already 
sensitive to pricing and have been reluctant to take up 
voluntary offset schemes that see them pay more.  
Market-based mechanisms, such as the Carbon Offsetting  
and Reduction Scheme for International Aviation (CORSIA) 
and the EU Emissions Trading Scheme (ETS) are raising 
costs. This goes some way to closing the price gap,  
but more needs to be done. While oil prices remain low,  
SAF is simply less commercially attractive to airlines. 

Production and availability 

There is a lack of global production for SAF due to 
demand uncertainty. And production is limited by 
commercial scaling difficulties, often when technology 
cannot be fully demonstrated, limiting the ability to 
secure the financing required to scale, de-risk and bring 
down capital costs. Where it is produced, it’s competing 
for production capacity and feedstocks with ground 
transport – with the latter often more commercially  
viable. Existing SAF production levels would meet just 
0.004 per cent of global fuel jet consumption.3

Many hold the view that biofuels requiring land use for 
feedstock crops are not fully sustainable due to their 
competition for land and that only advanced and synthetic 
fuels from waste products should be pursued. However, 
our research suggests that all current SAF feedstocks 
are finite and a limiting factor. Also, synthetic biofuels, 
while a proven technology, still have some technological 
development required. We believe all feedstocks for advanced 
biofuels need to be considered in the evolution of the 
technology over the coming decades. 

Investment landscape not linked  
to emissions reduction 

We’re seeing increased investment in sustainable 
technologies across the aviation value chain, from 
electrification of flight to green hydrogen production. 
However, the SAF industry has struggled finding  
direct financial support, with the main investment  
to date coming from energy majors, further  
supplemented by airlines. Investments have 
been prioritised into fuel technology, not the 

commercialisation of the industry, which is symptomatic 
of the industry’s early stage. 

It’s valid for government to ask why it should prioritise 
SAF investment over other industries. What’s needed is a 
holistic assessment of innovation and technology investment 
across the value chain, linking it to where the biggest impact 
on emissions can be made. Government needs to create the 
right environment for business to invest and create the  
right incentives to act.

Unique construct of aviation 

The international operating nature of aviation has driven global 
standardisation of aircraft fleets and fuel types. Airlines want 
to use the same asset anywhere on a large range of routes. 
This has created a scenario where the industry is looking for a 
silver bullet, single solution to replace current jet fuel. A single 
SAF solution that works across all aircrafts, in all locations 
globally, is an almost impossible ask. The industry needs to 
think about SAF and its introduction and scale up in a new way. 
Different journey types have different energy requirements, 
largely driven by distance to travel. We may want to imagine 
an aviation future where different journey types have different 
fuels/propulsion systems and therefore different aircraft. In an 
industry where any new innovations are tightly regulated, this 
takes time and money to get fuels certified and into service.  

Competing views and misunderstanding  

Across the industry we were surprised to find such a 
wide range of opinions on SAF technologies, their stages 
of development and how they would integrate with 
existing infrastructure. What’s more, there are disparate 
opinions on which technologies are the right ones to 
invest in developing. This lack of clarity, consistency 
and collaboration is causing hesitation and blocking 
investment. There is a growing acceptance that there will 
be no one long term solution and a range of SAF and 
other technologies such as electrification and hydrogen 
fuelled flight will be part of the future of aviation.

There have been multiple examples of UK airlines 
collaborating on trials, with the most recent between 
Velocys, British Airways and Shell.4 This can be a challenge 
when different companies have very different return-on-
investment (ROI) horizons. Airlines are changing their 
approach on return on capital and ROI to support what  
are seen as critical projects. Policy support also needs to 
give long term assurance for project financing. 
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While the blockers are significant, there’s accelerating support for the 
adoption and scaling of the SAF supply chain in the UK. Voices across 
the industry are becoming increasingly loud and clear that we need to 
act now to create the change in emissions we need.  

THE RIGHT ENVIRONMENT  
FOR CHANGE  



A moment of opportunity

• To have a license to grow, the aviation and aerospace 
industry must demonstrate it can grow sustainably.  
That means in line with Paris Climate Agreement targets. 
The successful legal challenge to Heathrow’s third 
runway, based on its incompatibility with legally  
binding climate targets, has set a precedent  
we can expect to see replicated.

• Societal pressure is increasing on carbon intensive 
industries. Business users are reducing their carbon 
footprint by switching to lower carbon alternatives  
such as trains for shorter journeys, and this will  
increase as rail infrastructure is upgraded and  
high-speed rail is implemented.  

• The UK Transport Secretary has announced the 
establishment of the Jet Zero Council, demonstrating  
a commitment to decarbonise challenging and  
carbon-heavy industries such as aviation. The industry 
must help guide this new council with a single,  
cohesive voice and plan for change. 

• With the aviation industry devastated by COVID-19, 
leaders have an imperative to evolve quickly to be fit 
for a new reality. Investing in SAF would result in a 
refocusing of the UK aerospace, energy, engineering  
and scientific capability towards an industry  
of the future.  

• With all areas of the value chain represented across  
the UK, we’re in a unique position globally to seize  
the SAF opportunity. Our geographic location presents 
us with access to the busiest aviation markets.  
We have world-leading knowledge in sustainable 
technology, innovation and manufacturing. And our 
existing infrastructure and value chain can be  
leveraged to effectively distribute SAF. 

The SA roadmap provides a solid potential starting point 
to spur action. Their framework sets out the need to 
include synthetic fuels in the Renewable Transport Fuel 
Obligation (RTFO), increase the RTFO multiplier for 
aviation fuels, establish a cross-government body to drive 
the SAF industry, and scale public-private investment 
funding to deliver a commercial SAF plant. 

These are positive steps in the right direction, but our 
analysis suggests several other levers are required to 
address the fundamental root causes of the blockers  
to progress. And, over the last 6-12 months, we’ve 
sensed a renewed appetite and desire for SAF adoption – 
providing it can be provided at a commercially  
viable price. The Paris Agreement has led to many 
companies setting stringent greenhouse gas targets that 
require them to act, with BP and Shell, among others, 
setting out clear commitments to net-zero.
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Over the last 6-12 months, we sense  
a renewed appetite and desire for  
SAF adoption – providing it can  
be provided at a commercially  
viable price.



So, how can government and aviation leaders overcome these barriers 
to make SAF a reality at pace and achieve the net-zero 2050 targets? 

To make the leap forward, industry and government leaders  
should embark on a five step action plan to commercialise the  
UK SAF industry. These steps are sequenced and integrated,  
with many able to run in parallel.

HOW TO CATALYSE CHANGE 
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1.    DESIGN A POLICY TO DECARBONISE AVIATION 
Catalyse action

Government policy has a key role to play in creating the right 
environment for industry to act. But there are a number of hurdles to 
overcome. The current RTFO isn’t designed to directly address the unique 
problems of the aviation value chain, and we welcome its ongoing review 
by government. And, in a highly technical and safety critical industry,  
it takes considerable investment and time to obtain and produce SAF  
that are certified. Consequently, fuel manufacturers lean towards 
producing other fuels that meet RTFO obligations.  

And, when SAF technologies do make it through to the early stages of 
commercialisation, they struggle to compete in a market with established 
technologies at scale. Many aviation actors are deterred from investing in 
them due to potential long-term political instability and uncertainty over 
future direction.  

In response, we suggest the Department for Transport (DfT) commissions 
an independent study into the most effective policy instrument to facilitate 
investment in SAF production and address market dynamics to make polluting 
pay. This would catalyse the commercial viability of low carbon fuels.   

As part of this, we suggest DfT looks both at parallel industries that have 
effectively decarbonised (e.g. power), where levers like cost differential 
contracts have been effective. And to other nations, such as Sweden 
and Norway, where mandates and other policy tools are being explored 
and implemented to enforce uptake of blended SAF without creating 
competitive distortion and driving negative behaviours. 

KEY ACTORS: 
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This study would catalyse 
the commercial viability 
of low carbon fuels.
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2.   DEVELOP A BUSINESS CASE FOR INVESTMENT 
ACROSS THE VALUE CHAIN 
Catalyse action

Historically, the aviation landscape has been engineered around tight 
margins and tough competition. For SAF to become a reality, closer 
collaboration and a shared, single objective is required.  

For industry to come together, it needs to develop an investable  
business case that answers two questions: why the UK, and why now?  
A cross industry body, such as SA, could partner with DfT to commission 
the development of a full business case for investment in developing  
a UK-based SAF industry.  

This would go beyond existing roadmaps to create and  
communicate a compelling case for commercial change and create  
an investible business case for government and industry.  
We believe it would be the catalyst required to kick-start investment  
and would provide a basis for business cases and investment  
across the aviation ecosystem.  

In the post-COVID economic environment, private capital  
is looking for green investment opportunities. As such,  
it’s imperative this is actioned quickly – ideally in parallel  
with DfT’s policy design exercise.  

KEY ACTORS: 

It’s imperative this is 
actioned quickly – ideally 
in parallel with DfT’s 
policy design exercise.



3.   CREATE A CROSS-INDUSTRY AND  
GOVERNMENT PANEL 
Maintain momentum

The work of SA has gathered support from across industry, but silos 
remain and different actors are pulling in different directions. With multiple, 
disparate voices and different networks and partnership models – across 
hydrogen, electrification, synthetic fuels, carbon capture and more –
what’s needed is a holistic view of the entire supply chain. 

We believe an industry-chaired cross-industry and government panel 
is needed. A formalised engagement and governance framework 
would bring key players together from across the value chain to deliver 
against a shared roadmap. The government’s Jet Zero Council gives 
the establishment a vehicle and impetus to progress. This panel would 
provide industry with the mechanism and single voice to engage with 
government and regulators in the right way and shape policy. 

The panel would explore how different technologies can address different 
demand needs, how quickly we expect to see progress, the required 
technology investment and de-risking, and current asset refreshment 
rates. One interesting idea for consideration would be to give airports 
a more prominent role as facilitator. They are arguably the most 
independent voice and could act as chair. 

This type of coordinating action can galvanise industry to take bold, 
integrated action as a collective.  

KEY ACTORS: 

GAIN AN ADAPTIVE EDGE14 MAKING SUSTAINABLE AVIATION FUELS A REALITY14

Airports are arguably the 
most independent  
voice and could act as 
[panel] chair.



 15 15

4.   WORK FROM AN INTEGRATED CROSS-INDUSTRY 
ZERO JET TECHNOLOGY ROADMAP 
Accelerate delivery

Too often, industry will race to back a single solution in the belief 
that global standardisation will create one single winner. Investment 
conversations become focused on ‘which technology to back’ rather  
than which suite of options can achieve the desired outcome.  

In our view, it’s increasingly clear there won’t be a like-for-like  
single replacement for kerosene based fuel. To achieve ambitious targets, 
electrification, SAF and hydrogen will all have a significant role to play  
in the decarbonisation of the aviation and wider transport industry.  
The right option will depend on the nature of the need, such as distance 
travelled and the size and weight of the asset. Rather than backing a 
single technology, we suggest an integrated cross-industry zero jet 
technology roadmap is developed for UK aviation. 

Appreciating the competitive and commercial sensitivities involved, 
an independent clean team approach similar to that associated with 
financial transactions should be used. This will leverage an independent 
and trusted mediator to handle and release non-commercially sensitive 
information. A similar mechanism is already used extensively across the 
industry during competitive joint ventures and transactions to manage 
anti-trust and/or anti-competitive concerns.

The benefits of a shared endeavour – and the openness it encourages  
– are the firm commitments and deadlines that can come out of such  
an exercise. Recent events, such as the cross-industry collaboration  
in response to the government’s COVID-19 ventilator challenge,  
shows what can be achieved when diverse experts are brought  
together to deliver a shared goal.  

KEY ACTORS: 
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5.   IMPLEMENT A CROSS-INDUSTRY NETWORK TO 
NURTURE, COMMERCIALISE AND SCALE SAF 
Nurture the growth

Making a step-change like implementing a new fuels industry requires 
more than funding. It calls for changes across the global aviation 
ecosystem. Operational and regulatory processes will need to adapt. 
Education and training will be critical. 

We propose the implementation of a network of champions, embedded 
across the aviation value chain and accountable for driving adoption  
and adaptation within the industry. They should be responsible  
for three things:  

•   accelerating regulatory approvals for new fuels through  
a clearing house 

•   adapting operational processes in aviation to drive adoption 

•   designing and delivering training and education required for  
the industry to adapt 

This network should report to those who sit on the SA board and the 
panel set out in our third step. And this could be commenced as soon  
as the integrated roadmap and projects have been agreed.  

KEY ACTORS: 
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A step-change like 
implementing a new fuels 
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aviation ecosystem.
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KIM McCANN  
Aviation sustainability expert

Kim specialises in delivering technology and innovation in complex 
operating environments to drive growth and bottom line results.  
Prior to joining PA she was COO of a digital transformation consultancy 
and has over 20 years’ experience across the energy and manufacturing 
industries. Kim was with Shell for 13 years and latterly was the Global 
Operational Excellence Manager for Shell Aviation where she delivered 
game changing technology to front line operations and helped imagine 
the future of aviation fuelling.  

By mapping the commercial aviation value chain, speaking to key players across the 
ecosystem and drawing on our experience and new research, our five steps set  
out how leaders can make tangible progress towards SAF.  

We believe the UK has the opportunity to build a global leading SAF industry that  
can provide significant benefits to UK industry and its national economy. It’s time  
for leaders to lead; to seize a renewed imperative to shape a greener restart,  
and use COVID-19 as an opportunity to reconfigure and reimagine. 
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About PA.

We believe in the power of ingenuity to build a positive 
human future in a technology-driven world.

As strategies, technologies and innovation collide,  
we create opportunity from complexity.

Our diverse teams of experts combine innovative thinking 
and breakthrough use of technologies to progress further, 
faster. Our clients adapt and transform, and together  
we achieve enduring results.

An innovation and transformation consultancy, we are 
over 3,200 specialists in consumer, defence and security, 
energy and utilities, financial services, government,  
health and life sciences, manufacturing and transport. 
Our people are strategists, innovators, designers, 
consultants, digital experts, scientists, engineers  
and technologists. We operate globally from offices 
across the UK, US, Europe and the Nordics.
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