


Agenda

uCompetition overview and submission advice 

uWhy this is important to our industry

u  Comfort Break  (15 min)

u  Deep dive into the topics: SAF, Carbon Capture and Storage, 
Next Gen Engine technology 

u  Charlie Beere - Sustainability Delivery Manager at BA

u Event close 



Submission Guidelines 
u Aged 16+ in education, apprenticeship or recent graduate 
u Teams of up to six people 
u Proposals must be no more than 1,000 words
u Submit your entry via email including your full name/s and 

school/collage/university or organisation name to 
scholarships@airleague.co.ukno later than 17:00 BST on Friday the 25th of April 
2025

Structure

1. Team Name т please ensure you do not add any personal details on the 
proposal

2. Project Title
3. Project Summary (no more than one paragraph)
4. The proposal 



1. Introduction 

¶ Context about your idea/solution

¶ What issue, opportunity, or need does this proposal address?

¶ What are you aiming to achieve?

¶ Define specific, measurable outcomes where possible 

2. Proposed Solution 

o      A detailed description of your proposal or project:

o Innovation or unique aspects

o Activities to be undertaken to make it possible 

o Stakeholders or partners you would like to involve

o Geographic reach

3. Implementation Plan

¶ How the proposal will be delivered

¶ Risk management or mitigation

¶ Any resources or support needed 

¶ Timeline and milestones (Not included in word count)

4. Impact and Evaluation

¶ What will success look like?

¶ How will outcomes be measured?

5. Sustainability / Long -Term Vision

¶ How will the project continue after the initial phase?

¶ Future funding, partnerships, or scalability?

6. Conclusion

¶ Recap the idea and the opportunity for positive change  



Tips and Hints 
¶ Describe how you feel your proposal could change the aviation industry and deliver 

NZE 2050

¶ Discuss the overall CO2 reduction and environmental benefit of your proposal

¶ Briefly discuss the level of investment and external support you feel you may 
require in implementing your proposal

¶ Proofread your proposal before submission 

¶ Make sure your research sources are valid and reliable 

¶ Make sure you reference any direct quotes or research material correctly in 
footnotes and bibliography. https://www.mybib.com/tools/harvard -referencing-
generator

¶ Write in plain and simple English т ĬŸŰќƣШƨƚĲШċШĤŔŊШƽŸƖĬШƽőĲŰШċШƚůċũũШƽŸƖĬШƽŔũũШĬŸ

https://www.mybib.com/tools/harvard-referencing-generator
https://www.mybib.com/tools/harvard-referencing-generator


Topics 

ÅHow production of current SAFs can be accelerated on a much larger scale

ÅThe development of these fuels and their production in the UK and globally.

ÅHow SAF adoption could become more attractive to airlines

Areas to consider further; production, handling, storage, future SAF concepts

Sustainable 
Aviation Fuel 

ÅHow CCS technology can support emissions reduction across the aviation industry.

ÅHow CCS can work alongside current aviation operations and technology to reduce emissions

ÅHow scalable this technology is both in the UK and globally

Areas to consider further; production, integration, potential impact if scalable  

Carbon Capture 
and Storage

ÅExplore new engine technologies that support electric, hybrid or alternative fuels like hydrogen.

ÅHow scalable it can be in commercial or military applications

ÅHow engine technology can be adapted or newly designed to use these low/no carbon fuels

Areas to consider further; fuel production and safe storage, infrastructure for refueling/defueling, and any 
other supporting infrastructure needed to make this new technology viable and safe for mass production and 
implementation.

Next-Gen Engine 
Technology 





S T R I C T LY  C O N F I D E N T I A L
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Climate Change ï where are we ?



Greenhouse gases and carbon dioxide (CO2)
Carbon dioxide (CO2) 
The most significant GHG from human 
activity  - One tonne jet fuel emits 3.15 
tonnes of CO2.

Duration
CO2 remains in atmosphere for 1000s of 
years 

Volume
Pre-industrial 270ppm
Global concentration 413 ppm (1.1 degrees 
C increase) 
Global emissions ~ 35 bnT CO2
2-3 ppm increase each year.
1.5 degrees C rise is 425-450 ppm

An average person in the UK emits about 
8 tonnes of CO2 per year. 





S T R I C T L Y  C O N F I D E N T I A L

Aviation & Climate Change

11



Climate change in the spotlight



ƻŔċƣŔŸŰќƚШĲůŔƚƚŔŸŰƚШ
ÅAviation c.2% of global human CO2 

emissions. 
Å65% International - 35% Domestic.

Å80% CO2 flights > 1,500km т limited 
alternatives

ÅIAG capacity c. 7% Domestic, 26% 
European and 67% International.  

Sources CO2 emissions



Global aviation CO2 emissions & forecast

Å ƻŔċƣŔŸŰќƚШƚőċƖĲШŊũŸĤċũШ
emissions will rise . 

ÅDepending on 
decarbonisation path 
will range 3%-24% by 
2050

ÅAviation will come under 
increasing scrutiny. 

ÅBA now 5% of total UK 
emissions



I N T E R N A L  U S E  O N L Y

Committee on Climate Change report т Feb 26th 2025
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I N T E R N A L  U S E  O N L Y

Latest IAG roadmap scenario

Å Gross emissions 70% lower than in 2019, emissions intensity 80% lower, dependent on policy support.

Å Compliance and voluntary offsets are 10% of cumulative emissions reductions
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I N T E R N A L  U S E  O N L Y

SAF is here-and-now the only longhaul decarbonisaion solution 

https://aviationbenefits.org/media/167417/w2050_v2021_27sept_full.pdf



I N T E R N A L  U S E  O N L Y

Primary objective for the ICAO General Assembly:
agree a Long-Term Aspirational Goal (LTAG)
Å Over the last three years ICAO have undertaken a detailed study to assess decarbonisation options for aviation
Å This LTAG report was published in March 2022 and concludes that the primary decarbonisation opportunity is SAF
Å This is the key to influencing member states that an LTAG is achievable 

Low/Med/High ambition:  950Mt/495MT/200MT residual emissions



Aviation decarbonization roadmaps т reaching Net Zero Emissions by 2050
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SAF is produced from low-carbon, renewable 
resources
ÅConventional jet fuel comes 

from fossil fuels from within 
the earth
ÅNew GHG emissions are 

released

ÅSAF is produced from 
renewable resources that 
avoid or remove GHG 
emissions 
ÅOther (older) names:

ÅBiofuel
ÅBiojet
ÅAlternative jet fuel
ÅRenewable jet fuel

Å ũƣĲƖŰċƣŔƻĲШӁШ7ŔŸШӁШÉƨƚƣċŔŰċĤũĲШ
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Conventional jet fuel Sustainable aviation fuel from biomass

Sustainable aviation fuel using power-to-liquid



SAF has lower lifecycle emissions vs. 
conventional fuel
ÅEmissions occur at each step of a 
ŉƨĲũќƚШũŔŉĲĦǃĦũĲ
ÅBy reusing carbon, we can lower the 
ŰĲƣШĲůŔƚƚŔŸŰƚШċĦƖŸƚƚШċШŉƨĲũќƚШũŔŉĲĦǃĦũĲ

23

Figures are for illustrative purposes only and reflect potential current technology

Tank-to-wake
Fuel use, i.e., combustion / ~80%

Well-to-tank
Fuel production / ~20%

Well-to-wake
Lifecycle emissions / 3.84 kg CO2e per kg fuel / 89 g CO2e per MJ

Lifecycle emissions of conventional jet fuel

100%

Production

~80%

Combustion Total

~20%

Production

~80%

Avoided 
/ 

removed

~80%

Combustion Net

~10% ~10%

Conventional jet fuel

Sustainable aviation fuel



SAF will comprise 41% of our emissions 
reductions to net-zero
ÅWith ~95% of our greenhouse 

(GHG) emissions coming from 
aircraft, decarbonising our fleet is 
a considerable challenge
ÅWe have committed $3.5bn in 

future SAF purchases and 
investments, as of year-end 2024
ÅOffsets are not part of our 2050 

strategy because they are no 
longer viewed as a long-term 
credible solution
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SAF is the primary decarbonisation lever 
available through 2050
ÅElectric: batteries are too 

heavy
Å7ċƣƣĲƖŔĲƚШĬŸŰќƣШǃĲƣШőċƻĲШ

enough energy densityу
an electric airliner would 
need to be 15 times larger 
to hold the battery

ÅHydrogen: possible, but 
many engineering 
challenges
ÅFundamental redesign of 

airliner, because hydrogen 
can not be stored in the 
wings

ÅRequires new 
infrastructure to produce 
renewable hydrogen, and 
to supply it to airports
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2025 2030 2035 2040 2045 2050

Short-
haul 

(~30%)

SAF

Electric

Hydrogen

Long-
haul 

(~70%)

SAF

Electric unavailable

Hydrogen unavailable

Technology availability



Government mandates are advancing SAF use 
globally

26

1 Assumed 90% reduction SAF; UK mandate adjusts if GHG reduction is better/worse than 70%
2 Assumptions: ICAO Post-COVID-19 Forecast, Mid Baseline demand growth; 2%/year fuel efficiency improvement

3 Brazil, Canada (British Columbia only), India, Malaysia, Norway, Singapore, South Korea, Turkey, UAE

2025 2026 2027 2028 2029 2030

EU

China

UK
Japan

Other3

1,072
1,720

2,529

3,509

4,547

7,651

+48%/year

Mandated SAF for
passenger airlines1, 2

tonnes, k



f ]ШƽċƚШƣőĲШƽŸƖũĬќƚШũċƖŊĲƚƣШÉ [ШƨƚĲƖШŔŰШ
2024уvs. 0.3% by industry1

ÅEstimated 20%-25% of global SAF 
use
ÅAverage lifecycle GHG reduction of 

92%
Å96% was beyond existing 

mandates

27
1 IATA estimate

2 Annual reports and competitive data sharing; some figures are preliminary
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I N T E R N A L  U S E  O N L Y

Feedstock, production, and delivery are 
globally optimised

28
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We are able to go beyond mandates thanks to 
customer support

29



We fill many roles in the SAF ecosystem

иEight suppliers today across 13 airports

Short-term buyer

иFour suppliers (Aemetis, Gevo, LanzaJet, Twelve)
иAdditional development agreements (LanzaTech, 

Velocys)

Long-term buyer

иOwnership stakes in LanzaJet, Nova Pangaea, 
Wastefront
иHangar 51 innovation programme

Investor / Innovator

иFirst to set net zero 2050 target
иFirst to set 10% SAF by 2030 target

Industry influencer

иFirst ATJ SAF deliveries globally (LanzaJet)
иLargest offtake for PTL SAF by annual volume 

(Twelve)

Risk-taker

иLargest agreements globally
иCustomers include DB Schenker, DHL, Microsoft

Scope 3 partner to corporate customers

30



Where do we go next?

ÅIs competition getting in the way?
ÅDo we have the right incentive 

structures in place?
ÅAre traditional business case 

structures sufficient?
ÅIs culture holding us back?
ÅWhat costs more, acting or not 

acting?
ÅHow best to excite customers?

31



How is SAF made?

ÅMust be a 
hydrocarbon just 
like jet fuel, e.g., 
C8H18

ÅNeed to take carbon 
and hydrogen from 
a renewable source, 
and combine them 
together
ÅIdeally made from 

wastesуlower (or 
even zero) cost

32



SAF must meet numerous requirements

Technical (established by ASTM)

иFlash point
иEnergy content
иFreezing point
иDensity
иEnvironmental requirements
иCommingling / infrastructure
иEngine performance / maintenance
иEtc.

Sustainable
(established by regulators / NGOs)

иLifecycle emissions
иDoes not compete with food 

production
иLand use change
иSocial impacts
иOther criteria established by 

regulators and informed by NGOs

33



SAF is certified by one of two certification 
schemes
ÅTwo certification schemes exist for SAF:
ÅInternational Sustainability & Carbon 

Certification (ISCC)
ÅRoundtable on Sustainable Biomaterials 

(RSB)

ÅBoth have similar standards to measure 
lifecycle emissions and certify fuels as 
sustainable
ÅIAG requires that SAF producers achieve 

sustainability certification from one of 
these organisations
ÅThe exact certification varies based on 

producer and delivery location

34



SAF emissions reductions are measured by 
lifecycle models
ÅSAF lifecycle emissions are made up 

of:
ÅCore Life Cycle Assessment (LCA): all 

emissions from feedstock through fuel 
use
ÅIndirect Land Use Change (ILUC): 

emissions due to land use changes from 
displacing vegetation to grow crops

ÅSAF lifecycle emissions can use an 
ICAO-published default value, or be 
analysed to determine an actual value
ÅThe resulting value is compared to 
ĦŸŰƻĲŰƣŔŸŰċũШŉƨĲũќƚШĦċƖĤŸŰШŔŰƣĲŰƚŔƣǃу
89 for CORSIA or 94 for EU RED/UK 
RTFO

35

CORSIA default lifecycle emissions values
g CO2e per megajoule
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Questions





I N T E R N A L  U S E  O N L Y

What are carbon removals?



I N T E R N A L  U S E  O N L Y

How do airlines use carbon removals in their 
strategies?

1 tonne CO2 removed 
= 1 credit

Towards obligations set by 
government

Voluntarily to show progress 
towards reducing carbon emissions



I N T E R N A L  U S E  O N L Y

Carbon removals have a significant role to play in 
helping IAG and other airlines achieve net zero 
emissions by 2050
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How many carbon removal credits will there be?
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Source: UK Government: Greenhouse gas removal methods and their potential UK deployment (2021)
Chart data is illustrative using figures from the government publication.
UK Government: Energy and emissions projections 2023 to 2050

The UK could 
need more than 

200 million 
tonnes of carbon 
removals in 2050!



British Airways 

ÅIn 2024, British Airways announced a 
carbon removals partnership to 
become the largest carbon removals 
purchaser in the UK and the largest 
airline purchaser of carbon removals 
globally
ÅÅŸƨŊőũǃШŸŰĲШƣőŔƖĬШŸŉШ7ƖŔƣŔƚőШ ŔƖƽċǃƚќШ

emissions reductions by 2050 will 
come from carbon removals
ÅBA has purchased 33,000 tonnes of 

carbon removal credits through its 
CUR8 portfolio, from a range of the 
different technology pathways



Questions





I N T E R N A L  U S E  O N L Y

Decarbonising requires significant 
breakthroughs in four areas 

45

Aircraft Design Propulsion Fuels Removals

In Sector Out of  Sector



I N T E R N A L  U S E  O N L Y

Commercial aircraft have become far more efficient 
since widespread introduction of jet engines in ~1960 

Presentation title
46

Average Fuel Burn for New Commercial Jet Aircraft (Indexed, 1970 = 100) 
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I N T E R N A L  U S E  O N L Y

Conventional jet engine efficiency is improved via two 
avenues

47

Thermal 
Efficiency

How effectively the engine 
converts the energy stored in 
fuel into mechanical energy

To improve thermal efficiency 
manufacturers seek to increase combustion 

temperatures and pressures 

Propulsive 
Efficiency

How effectively the engine 
converts the mechanical 
energy into useful thrust 

energy

To improve propulsive efficiency 
manufacturers seek to propel the largest 

volume of air at the lowest exhaust velocity



I N T E R N A L  U S E  O N L Y

Thermal efficiency; represented by engine pressure 
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1961 1972 1995 1996 2011 2015

Overall Pressure Ratio
Improvements driven by: 

Improved Compressor design
Å More stages + better aerodynamics in axial compressors allow for 

greater pressure increases without stalling
Å 3D aerodynamic shaping of blades improves airflow efficiency and 

stability 

Advanced materials & cooling
Å Nickel-based alloys, ceramic-based and thermal barrier coatings, 

which can withstand higher temperatures. 

Tighter sealing & tolerances  
Å Tighter clearances between rotating + stationery parts
Å Brush and abradable seals help maintain high efficiency as parts 

wear

Enhanced manufacturing techniques
Å Additive manufacturing (3D printing) enables complex geometries 

and internal cooling channels that were previously impossible
Å Computer aided design and computational fluid dynamics optimise 

every component 

Chart shows improvements in Overall Pressure Ratio from a base 707 aircraft powered by P&W JT3D through subsequent generations 
of aircraft powered by Rolls Royce engines. Dates are for entry into service of the engine type



I N T E R N A L  U S E  O N L Y

Propulsive efficiency; measured by the bypass ratio 
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Bypass Ratio Improvements driven by:
Larger fan diameters
Å The larger the front fan the more air can be moved around the engine 

core  
Å Advances in aerodynamics material and weight reduction have allowed 

larger and lighter fans

Stronger and lighter materials
Å Carbon fibre composites reduce fan weight without compromising 

strength and stiffness
Å Titanium aluminides and ceramic matrix composites in hot sections 

enable compact, efficient cores 

Engine Core Shrinking 
Å As engine cores become smaller and more powerful this frees up space 

and weight allowance for larger fans

Noise Reduction Technologies
Å To dampen noise from larger fans engines use a combination of 

chevron nozzles, acoustic liners and fan blade shaping and spacing 

Chart shows improvements in Bypass Ratio from a base 707 aircraft powered by P&W JT3D through subsequent 
generations of aircraft powered by Rolls Royce engines. Dates are for entry into service of the engine type



I N T E R N A L  U S E  O N L Y

What next for conventional engine design; the Rolls 
Royce UltraFan

50

Advance3 Core
Compressor system delivers overall pressure ratio of 70 : 
1, 4 times higher  than 707 engines could achieve

Lean Burn Combustion
Improved pre-mixing of fuel & air prior to ignition results in more 
complete combustion; maximises energy release and lowers 
emissions

Low Speed Composite Fan System
Composite casing and carbon/titanium blades, which have a 140 inch 
diameter т almost the size of a 737 fuselage т and 2.5 times larger  than the 
707 engines

Power Gearbox
Delivers efficient power for high-thrust, high-bypass ratio 
engine ratios. Produces enough to power 500 family cars



I N T E R N A L  U S E  O N L Y

Where could the UltraFan take us? 
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Charts show improvements in from a base 707 aircraft powered by P&W JT3D through subsequent generations of 
aircraft powered by Rolls Royce engines. Dates are for entry into service of the engine type

Beyond the UltraFan it is likely that different designs will be required to drive further improvement; a key reason 
for this is that larger fan diameters cannot be achieved  



I N T E R N A L  U S E  O N L Y

Beyond conventional engine design; GE CFM Rise т a 
single stage open rotor engine

52

Carbon fiber composite blades manufactured via a 3-D weaving 
process enable a larger fan diameter to improve propulsive efficiency

An advanced compact core that will increase thermal efficiency 
and significantly decrease fuel consumption

Advanced metal alloys and ceramic matrix composites will also 
improve thermal efficiency

Hybrid electric systems



I N T E R N A L  U S E  O N L Y

Beyond jet fuel altogether; hydrogen powered aircraft

53

IAG has invested in ZeroAvia, a start-up working on hydrogen-electric 
powertrains

Å600Kw continuous hydrogen-electric 
powertrain for fixed-wing platforms
ÅFuelled by gaseous hydrogen tanks & capable 

of carrying passengers up to 300 NM  

ÅA cutting-edge 2-5MW modular hydrogen-electric powertrain designed to 
revolutionize regional air travel.
ÅRetrofitted for 40-80 seat turboprops, this innovative system is powered by 

liquid hydrogen tanks, offering a sustainable and efficient solution for 
aviation.



I N T E R N A L  U S E  O N L Y

Zero Avia deployment timeline

54



I N T E R N A L  U S E  O N L Y

Airbus ZEROe hydrogen powered aircraft

ÅNext Gen т Large Scale

Presentation title
55

ÅHydrogen fuel cells convert energy stored in 
hydrogen and oxygen molecules into electricity 
through an electrochemical reaction. 

ÅThey are highly efficient, and unlike batteries 
can operate continuously, as long as a 
constant supply of hydrogen is ensured. 

ÅThey do not create any CO2 or NOx emissions: 
the only byproducts of the reaction are heat 
and water. 

ÅThey can also be connected to other fuel cells 
to create a fuel cell stack, enabling scalable 
power generation.



I N T E R N A L  U S E  O N L Y

Radical aircraft designs are needed for a step change 
in efficiency

Source: Boeing, NASA, Jet Zero, Airbus
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Blended 
Wing 
Body

Aircraft Design

Transonic 
Truss 

Brace Wing

Airbus

JetZero

Boeing 
+ 

NASA

But these are currently embryonic, heavily focused on single aisle and have negligible budgets

Capacity

<210

<200 

250 

2,000nm 

Range

Unspecified

3,500nm 30%
vs current NB

Fuel Efficiency

20% 
vs current NB

50% 
v unspecified

~70% of IAG emissions are from Long Haul, which these aircraft will not address
IAG Average Sector Length: LH 3,800nm | SH 585nm



Questions





C h a r l i e  B e e re

S u s t a i n a b i l i t y  D e l i v e r y  M a n a g e r



6140 million customers a year 700 flights a day

Flying for more than 100 years 35,000 colleagues



O U R  V I S I O N

A culture of sustainability 

thatôs visible to 

customers 



Planet Responsible businessPeople

Creating an informed, diverse and 

inclusive workplace that contributes 

to a sense of wellbeing and 

belonging, enabling people to thrive. 

Urgent action towards net zero 

emissions, ensuring respectful use 

of resources and highest standards 

of environmental protection.

Robust business governance and  

commercial products that reflect our 

purpose & values & meaningful 

investment in communities we serve 

S U S TA I N A B I L I T Y  S T R AT E GY
B A  B E T T E R  W O R L D



Pre 2021 2021-22 2023-26 2027-30 & Beyond

BA Better World strategy, 

building awareness and 

engagement and 

improving performance

Building a culture of 

sustainability - embedding 

sustainability in decisions, 

products, performance and 

investments. 

Low carbon transition in 

action, increasing 

ambition & applying new 

business models to 

sustain BA in a low 

carbon economy

Leadership on 

community investment 

and net zero ambition 

and influencing global 

industry position

O U R  D I R E C T I O N  O F  T R AV E L



SUSTAINABILITY ISNôT 

N E W  TO  B A   

Carbon footprint 
reporting
We were the first 
airline to report our 
carbon footprint 
more than two 
decades ago

UK emissions 
trading scheme
We were the first 
airline to voluntarily 
participate in the UK 
emissions trading 
scheme

Committing 
to Net Zero
IAG was the first 
airline group to 
make a Net 
Zero 
commitment  

Committing 
to SAF
IAG was the 
first European 
airline group to 
commit to 10% 
SAF by 2030



E M B E D D I N G

S U S TA I N A B I L I T Y   

We have more than 4,600 Flying 
Start Champions

First airline certified to recycle on 
flights into New York

Our new aircraft are up to 35% 
more efficient than the ones they 
replace

Our SAF is delivered direct to our 
aircraft at Heathrow via existing 
pipeline infrastructure

More than 90% of our ground 
vehicles at Heathrow are either 
zero emissions electrical 
equipment or using HVO fuel

Our customers can make more 
informed decisions through  
CO2llaborate  
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B A  ROA D M A P  TO  N E T  Z E RO  CO 2

Current BA published CO2 roadmap to net zero by 2050, or sooner.


