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EXECUTIVE SUMMARY
As the aviation finance market experiences significant changes in monitoring and reporting 
CO2 emissions due to regulatory frameworks and industry initiatives, Cirium has launched a 
new Top 100 airline CO2 emissions report, to help navigate the true emissions footprint of 
flights and aircraft.

The report presents a first-time view of Cirium’s EmeraldSky emissions estimates for the 
world’s largest airline operators by 2024 available seat kilometers (ASK) flown, benchmarked 
against 2019 performance. It plots the progress of the carriers towards their long-term goal 
of achieving net zero CO2 emissions from aircraft operations.

At the top level, the 100 largest passenger airline operators flew just over 8.4 trillion ASKs 
in 2024, representing a just over 7.4% increase from 2019, but Cirium estimates overall CO2 
emitted was up just over 0.2% over the same period, to a little under 635m tonnes. Therefore, 
average CO2/ASK fell by just over 6.7%, from 80.7g to 75.3g.

Cirium’s analysis identified 18 operators that delivered both ASK growth and overall 
reductions in CO2 emitted between 2019 and 2024, led by Iberia with emissions down almost 
1.4% despite a capacity gain of more than 17%. Notably during this time period, the Spanish 
flag-carrier removed 16 four-engined Airbus A340s from its active fleet and replaced them 
with a similar number of latest-generation A350 twinjets.

2024 vs 2019: % change ASKs % change CO2 % pt. diff.*

Iberia 17.3% -1.4% 18.7

Shanghai Airlines 6.3% -9.4% 15.7

Xiamen Airlines 4.3% -6.8% 11.1

Shandong Airlines 6.0% -4.3% 10.4

China Eastern Airlines 6.2% -3.4% 9.6

China Southern Airlines 3.7% -5.4% 9.1

Singapore Airlines 5.8% -3.2% 9.0

Shenzhen Airlines 7.0% -1.9% 8.9

Capital Airlines 6.7% -1.4% 8.1

Cebu Pacific 5.1% -2.8% 7.9

Virgin Atlantic 1.3% -6.6% 7.9

Alaska Airlines 5.6% -1.9% 7.5

Air China 4.9% -2.5% 7.4

TUI Airways 0.5% -6.7% 7.2

TAP Air Portugal 2.1% -5.0% 7.0

JetBlue 2.1% -4.3% 6.5

American Airlines 5.0% -1.2% 6.2

Saudia 5.0% -0.9% 5.9

*Decoupling score (% change ASKs - % change CO₂)
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The report

Cirium has partnered with Impact on Sustainable Aviation e.V (IMPACT) to bring airline 
CO2 emission insights to the finance community in aviation, providing an ‘at a glance 
view’ through individual charts. The partnership supports IMPACT's milestone concept to 
decarbonize aviation.

Each airline chart displays six ‘bubbles’ – one for each calendar year – positioned according 
to percentage change in total CO2 emitted and ASKs flown compared with 2019. 

These charts showcase the progress towards delivering ASKs with greater carbon efficiency, 
which if achieved would progressively push the bubbles shown in the charts towards the 
lower-right quadrant of each chart (assuming capacity continues to grow). This reflects 
the reduction of absolute CO2 emissions; an effect that will become more pronounced with 
increased Sustainable Aviation Fuel (SAF) usage / technological carbon removal. 

The bubble sizes meanwhile indicate whether capacity is being added through extra flights 
and/or average seat count increases, while the pie charts reveal the proportion of seats that 
fly unoccupied.

Interpreting the chart

Viewing the data by flown ASKs provides more accuracy as Cirium can calculate this with 
high precision, based on the known seat capacity of each aircraft and the great circle 
distance between airports for each tracked flight. Calculated revenue passenger kilometers 
(RPK) or revenue tonne kilometers (RTK) are less precise because payloads are not reported 
on a flight-by-flight basis.

The average PLF for each operator is displayed as Cirium’s EmeraldSky methodology 
delivers increased flight-level emissions as passenger load increases, while CO2 per RPK is 
reduced as flight-level emissions are divided between a greater number of passengers.
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EmeraldSky methodology 

Cirium’s EmeraldSky calculates flown flight emissions within 99% accuracy, using proprietary 
data on the aircraft including age, engine type, winglets, tarmac time, load factor, and flight 
duration, combined with precise fuel and emissions models. 

The EmeraldSky emissions estimates have been commended as the most accurate, 
independent, and standardised estimates available in the market and have been audited by 
EY and accredited by the Rocky Mountain Institute (RMI) as a qualified data provider to the 
Pegasus Guidelines. Full details of Cirium’s methodology are available here.

Impact on Sustainable Aviation e.V

Together with IMPACT, Cirium wants to chart a common path to sustainable aviation. IMPACT 
has forged three clear KPIs that are crucial to decarbonise the industry. The three KPIs 
include: 

•	 Emissions footprint (total volume of CO₂ emitted by a carrier over a year)
•	 Emissions intensity (CO₂ needed to transport a standard capacity unit)
•	 Emissions decoupling (how closely emissions are linked to air traffic growth)

This report is one step towards monitoring and reporting on the progress of carriers in 
reducing CO₂ emissions of flights operated.  

Criteria 

•	 Top 100 airline operators by 2024 available seat kilometers (ASK) flown benchmarked 
against 2019 performance. The report does not include Russian carriers. 

•	 One chart ‘bubble’ represents one calendar year 
•	 The ‘bubbles’ are plotted according to percentage change in total CO₂ emitted and 

ASKs flown 
•	 The emissions estimates include CO₂ attributable to belly cargo
•	 Annual passenger load factors are based on averaged monthly airline-reported data 

where available. Otherwise estimated

Exceptions
•	 ITA Airways launched operations in October 2021 and therefore no data was available 

for 2019 and 2020
•	 Wizz Air Malta hadn’t started operations in 2019 and therefore there is no datum data 

available
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Aer Lingus

Aerolineas Argentinas
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Aeromexico

Air Arabia
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Air Canada

Air China
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Air Europa

Air France
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Air India

Air India Express
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Air New Zealand

Air Transat
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AirAsia

Alaska Airlines
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Allegiant Air

American Airlines
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ANA

Asiana Airlines
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Austrian

Avianca
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Azul

British Airways
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Buzz

Capital Airlines

The bubbles do not appear for Buzz for 2022/23/24 as they did not meet the scale parameters.
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Cathay Pacific

Cebu Pacific

cirium.com  |  18

https://www.cirium.com/


THE PATH TO 'NET ZERO': MONITORING THE FLIGHT CO₂ EMISSIONS OF THE WORLD'S LARGEST AIRLINES

China Airlines

China Eastern Airlines
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China Southern Airlines

Condor
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Copa Airlines

Delta Airlines
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EasyJet

EgyptAir
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El Al

Emirates
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Ethiopian Airlines

Etihad Airways
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EVA Air

Finnair
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Flydubai

Frontier Airlines
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Garuda Indonesia

Gol
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Hainan Airlines

Hawaiian Airlines
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Iberia

IndiGo
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ITA Airways

JAL
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Jet2

JetBlue
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Jetstar

Juneyao Air
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KLM

Korean Air
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LATAM Airlines

LATAM Airlines Brasil
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LATAM Airlines Peru

Lion Air
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LOT Polish Airlines

Lufthansa
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Malaysia Airlines

Malta Air
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Pegasus

Philippine Airlines
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Qantas

Qatar Airways
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Ryanair

SAS
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Saudia

Scoot
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Shandong Airlines

Shanghai Airlines
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Shenzhen Airlines

Shichuan Airlines
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Singapore Airlines

SkyWest Airlines
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Southwest Airlines

Spirit Airlines
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Spring Airlines

SunExpress
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Swiss

TAP Air Portugal
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Thai Airways International

Transavia France
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TUI Airways

Turkish Airlines
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United Airlines

VietJet Air
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Vietnam Airlines

Virgin Atlantic
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Vistara

VivaAerobus
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Volaris

Vueling
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WestJet

Wizz Air
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Xiamen Airlines

Explore Cirium's leading 
EmeraldSky methodology

cirium.com  |  55

https://www.cirium.com/data/aircraft-emissions/ 
https://www.cirium.com/


About Cirium 
 
Cirium® is the world’s most trusted source of aviation analytics, delivering powerful data and cutting-
edge analytics to empower a wide spectrum of industry players. Equipping airlines, airports, travel 
enterprises, aircraft manufacturers, and financial entities, the company provides the clarity and 
intelligence needed to optimise operations, make informed decisions and accelerate revenue growth.  
 
Cirium is part of LexisNexis® Risk Solutions, a RELX business, which provides information-based 
analytics and decision tools for professional and business customers. The shares of RELX PLC are 
traded on the London, Amsterdam and New York Stock Exchanges using the following ticker symbols: 
London: REL; Amsterdam: REN; New York: RELX. 
  
For further information please follow Cirium on LinkedIn or visit cirium.com.
Press enquiries please contact: media@cirium.com 

Usage and attribution

We permit the extraction of information in this report, permitted that the Cirium & IMPACT path to ‘Net 
Zero’ report is cited, and the emissions insights are cited per Cirium’s EmeraldSky flight emissions data. 
Where possible please also link to http://www.cirium.com.
 
Cirium verifies and quality checks all the data as we process it and is solely responsible for all 
insights and analyses provided in this report.

About Impact on Sustainable Aviation e.V.

Impact on Sustainable Aviation e.V. (IMPACT) brings together financial institutions and aviation 
companies that recognize clear and simple emissions standards in financing contracts as the lever 
to make flying more sustainable. An independent non-profit association, IMAPCT is a forum that 
enables various stakeholder groups to share expertise and collaborate to at last reduce emissions in a 
consequential way. https://impact-on-sustainable-aviation.org/

© 2025 LexisNexis Risk Solutions


	Executive summary
	Aer Lingus Aerolineas Argentinas
	Aeromexico & Air Arabia
	Air Canada & Air China
	Air Europa & Air France
	Air India & Air India Express
	Air New Zealand & Air Transat
	AirAsia & Alaska Airlines
	Allegiant Air & American Airlines
	ANA & Asiana Airlines
	Austrian & Avianca
	Azul & British Airways
	Buzz & Capital Airlines
	Cathay Pacific & Cebu Pacific
	China Airlines & China Eastern Airlines
	China southern Airlines & Condor
	Copa Airlines & Delta Airlines
	EasyJet & EgyptAir
	El Al & Emirates
	Ethiopian Airlines & Etihad Airlines
	EVA Air & Finnair
	Flydubai & Frontier Airlines
	Garuda Indonesia & Gol
	Hainan Airlines & Hawaiian Airlines
	Iberia & IndiGo
	ITA Airways & JAL
	Jet2 & JetBlue
	Jetstar & Juneyao Air
	KLM & Korean Air
	LATAM Airlines LATAM Airlines Brasil
	LATAM Airlines Peru & Lion Air
	LOT Polish Airlines & Lufthansa
	Malaysia Airlines & Malta Air
	Pegasus & Philippine Airlines
	Qantas & Qatar Airways
	Ryanair & SAS
	Saudia & Scoot
	Shandong Airlines & Shanghai Airlines
	Shenzhen Airlines & Sichuan Airlines
	Singapore Airlines & SkyWest Airlines
	Southwest Airlines & Spirit Airlines
	Spring Airlines &SunExpress
	Swiss & TAP Air Portugal
	Thai Airways International & Transavia France
	TUI Airways & Turkish Airlines
	United Airlines & VietJet Air
	Vietnam Airlines & Virgin Atlantic
	Vistara & VivaAerobus
	Volaris & Vueling
	WestJet & Wizz Air
	Xiamen Airlines
	Contents

	Button 52: 
	Page 2: 
	Page 3: 
	Page 4: 
	Page 6: 
	Page 7: 
	Page 8: 
	Page 9: 
	Page 10: 
	Page 11: 
	Page 12: 
	Page 13: 
	Page 14: 
	Page 15: 
	Page 16: 
	Page 17: 
	Page 18: 
	Page 19: 
	Page 20: 
	Page 21: 
	Page 22: 
	Page 23: 
	Page 24: 
	Page 25: 
	Page 26: 
	Page 27: 
	Page 28: 
	Page 29: 
	Page 30: 
	Page 31: 
	Page 32: 
	Page 33: 
	Page 34: 
	Page 35: 
	Page 36: 
	Page 37: 
	Page 38: 
	Page 39: 
	Page 40: 
	Page 41: 
	Page 42: 
	Page 43: 
	Page 44: 
	Page 45: 
	Page 46: 
	Page 47: 
	Page 48: 
	Page 49: 
	Page 50: 
	Page 51: 
	Page 52: 
	Page 53: 
	Page 54: 
	Page 55: 

	Button 1: 
	Button 2: 
	Button 3: 
	Button 4: 
	Button 5: 
	Button 6: 
	Button 7: 
	Button 8: 
	Button 9: 
	Button 10: 
	Button 11: 
	Button 12: 
	Button 13: 
	Button 14: 
	Button 15: 
	Button 16: 
	Button 17: 
	Button 18: 
	Button 19: 
	Button 20: 
	Button 21: 
	Button 22: 
	Button 23: 
	Button 24: 
	Button 25: 
	Button 26: 
	Button 27: 
	Button 28: 
	Button 29: 
	Button 30: 
	Button 31: 
	Button 32: 
	Button 33: 
	Button 34: 
	Button 35: 
	Button 36: 
	Button 37: 
	Button 38: 
	Button 39: 
	Button 40: 
	Button 41: 
	Button 42: 
	Button 43: 
	Button 44: 
	Button 45: 
	Button 46: 
	Button 47: 
	Button 48: 
	Button 49: 
	Button 50: 
	Button 51: 
	Button 53: 
	Button 54: 
	Button 55: 
	Button 56: 
	Button 57: 
	Button 58: 
	Button 59: 
	Button 60: 
	Button 61: 
	Button 62: 
	Button 63: 
	Button 64: 
	Button 65: 
	Button 66: 
	Button 67: 
	Button 68: 
	Button 69: 
	Button 70: 
	Button 71: 
	Button 72: 
	Button 73: 
	Button 74: 
	Button 75: 
	Button 76: 
	Button 77: 
	Button 78: 
	Button 79: 
	Button 80: 
	Button 81: 
	Button 82: 
	Button 83: 
	Button 84: 
	Button 85: 
	Button 86: 
	Button 87: 
	Button 88: 
	Button 89: 
	Button 90: 
	Button 91: 
	Button 92: 
	Button 93: 
	Button 94: 
	Button 95: 
	Button 96: 
	Button 97: 
	Button 98: 
	Button 99: 
	Button 100: 
	Button 101: 
	Button 102: 
	Button 103: 


