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Although SAF is the largest contributor to achieving net zero by 2050 (41% in our base scenario), our 
view is that Market-Based Measures will continue to play a very significant role (32% in our base 
scenario). That is higher than other forecasts have suggested to date.

88MT – net CO2, taking the full 
SAF lifecyle into account

Other measures (e.g. market 
based measures, carbon capture).

SAF: 41%

Other: 32%

279MT – CO2 without normal fleet 
renewal 

232MT – assuming evolutionary 
improvements to current aircraft

226MT – with evolutionary & 
revolutionary fleet renewal

204MT – adding in ATM and 
aircraft operational improvements

Fleet evol: 17%

ATM: 8%
Fleet revol: 2%
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1. SETTING THE SCENE  

1.1 Three scenarios for the future 

Figure 19

HOW IS THE COVID-19 IMPACT MODELLED? 

HOW IS THE INVASION OF UKRAINE IMPACT 
MODELLED? 

1.2 Flight growth trends to date 
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THE END OF A CYCLE? 

Figure 1

Figure 1. Annual flight growth rates in Europe settled down over the last decade, before COVID-19 hit.

1 Unless otherwise specified, hereinafter ‘Europe’ means the ‘ECAC region’. 
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Figure 2

RECENT CHANGES 

Figure 3: Nine TEN-T core network corridors: 
state of play and development needs. Source: 
European Commission 2017. 

  

Figure 2. Correlation between IFR flights 
growth (red line) and GDP growth (blue line) in 
Europe (1975-2020). The elasticity coefficient 
in Europe has reduced over the years.
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2. FLIGHT FORECAST TO 2050 

OVERALL RESULTS 

Figure 4. Flight Forecast for Europe, with total growth between 2019 and 2050.
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DETAILS WITHIN EUROPE 

Figure 5

Figure 6

Figure 5. Average annual flight growth rates in the Base scenario over the next 30 years.
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Figure 6 Figure 4

AIRPORT CAPACITY CONSTRAINTS 

Figure 7

Figure 6. Average Annual Growth rate in 2050 and extra flights a day through airspace3, Base 
scenario.

2 In 2019 
3 ‘Country’ here corresponds to a flight information region (e.g. Montenegro and Serbia are combined). 
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Figure 8

Figure 7. Demand exceeds capacity by less than half a million flights in 2050 across the network in 
the base scenario, climbing to 2.7 million (12%) in the high-growth scenario

Figure 8. In the most-likely, Base scenario, there is a capacity gap at airports in six countries, down 
from seventeen in the previous long-term forecast
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MARKET SEGMENTS 

Figure 10

Figure 10: Distribution of flights per Business 
Aviation, All-Cargo and Passenger Market 
Segments.

PASSENGER FORECAST 

Figure 10

  Average annual growth rate 2050/2019 (%) 

IFR flights Passenger Business Aviation All-cargo 

High scenario 1.8% 1.4% 3.0% 

Base scenario 1.1% 1.4% 2.9% 

Low scenario 0.4% 1.1% 2.0% 

 

Figure 9: Average Annual Growth rates per market segment based on all European IFR movements 
between 2019 and 2050

4 For the purpose of this report the passenger market segment includes flights from Traditional Scheduled, 
  Low-Cost and Charter airlines. 
5 ‘Departing passengers traffic only. 
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HIGH SPEED TRAIN AND NIGHT TRAINS IMPACT 

ECAC AND OTHER REGIONS 

Figure 11

Figure 11: Average Annual Flight Growth Rates from Europe (ECAC) to 
World regions 2019-2050 - Base scenario.

6 A fair comparison implies to compare the forecasts before the capacity constraints. 
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3. CO2 EMISSIONS FORECAST TO 2050 Figures 14

Figure 12. By 2050, CO2 emissions, net of SAF, fleet and operational improvements, are reduced by 
about 41% compared to 2005 in the Base scenario. 

7 As is normal with CO2 forecasts, we report emissions for all flights departing airports in the region, here 
  ECAC airports. This therefore excludes arrivals from out-of-area and overflights. 

88MT – net CO2, taking the full 
SAF lifecyle into account

Other measures (e.g. market 
based measures, carbon capture).

SAF: 41%

Other: 32%

279MT – CO2 without normal fleet 
renewal 

232MT – assuming evolutionary 
improvements to current aircraft

226MT – with evolutionary & 
revolutionary fleet renewal

204MT – adding in ATM and 
aircraft operational improvements

Fleet evol: 17%

ATM: 8%
Fleet revol: 2%
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Figure 14. By 2050, CO2 emissions, net of SAF, fleet and operational improvements, are reduced by 
about 46% compared to 2005 in the Low scenario. 

Figure 13. By 2050, CO2 emissions, net of SAF, fleet and operational improvements, are reduced by 
about 65% compared to 2005 in the High scenario.

Other: 15%

SAF: 56%

Fleet revol: 3%

Fleet evol: 17%

ATM: 9%

359MT – CO2 without normal fleet 
renewal 

298MT – assuming evolutionary 
improvements to current aircraft

287MT – with evolutionary & 
revolutionary fleet renewal

254MT – adding in ATM and 
aircraft operational improvements

52MT – net CO2, taking the full 
SAF lifecyle into account

Other measures (e.g. market 
based measures, carbon capture).

162MT – assuming evolutionary 
improvements to current aircraft

159MT – with evolutionary & 
revolutionary fleet renewal

146MT – adding in ATM and 
aircraft operational improvements

80MT – net CO2, taking the full SAF 
lifecyle into account

Other measures (e.g. market based 
measures, carbon capture).

Fleet evol: 17%

ATM: 6%

SAF: 34%

Other: 41%

194MT – CO2 without  normal
fleet renewal 

Fleet revol: 2%
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Figure 15

Figure 16. Long-haul continues to be the source of the majority of CO2 emissions timeline in the all 
scenario (including the base). 

Figure 15. Summary of net zero CO2 results for each scenario. 

Net zero CO2 can be achieved by 

2050 via the following: 

Low 

Scenario

Base 

Scenario 

High 

Scenario

Required CO2 reduction for Net zero 194MT 279MT 359MT

Fleet evolution: More efficient 

conventional aircraft
17% 17%  17%

Fleet revolution: Electric & hydrogen 

powered aircraft 
 2% 2%  3%

ATM: Better air traffic management and 

airline operations
 6% 8%  9%

Sustainable Aviation Fuels 34% 41% 56%

Other measures: Market-based 

measures, carbon capture 
41% 32% 15%

https://www.eurocontrol.int/publication/eurocontrol-data-snapshot-co2-emissions-flight-distance
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4. KEY FACTORS FOR THE MOVE 
TOWARDS SUSTAINABILITY BY 2050 

4.1 Fleet and technology development  

 

 

 

 

NEW TYPES OF AIRCRAFT  

Figure 17

© AIRBUS 

Figure 17. New types of aircraft - Entry Into Service Year timeline per scenario. 
New type of aircraft Size Technology Range Aircraft segment 2025 2030 2035 2040 2045                             2050

Electric aircraft (2 versions)
9

19
Revolutionary

Very short

Short
Turboprop

Turboprop with regional jet 

specificities / capabilities
70 Evolutionary Short & Medium Turboprop

Turboprop with regional jet 

specificities / capabilities
90 Evolutionary Short & Medium Turboprop 

Hybrid electric 30-40 Revolutionary Very short & Short Turboprop

Conventional aircraft (re-

engined and upgraded)
170 Evolutionary Medium & Long Single aisle

Wide body aircraft (re-

engined and upgraded)
300 Evolutionary Long Wide body

Regional jet (re-engined and 

new aircraft design)
145 Evolutionary Medium Regional jet

Electric regional aircraft 100 Revolutionary Short Regional jet

Hybrid electric (H2 fuel 

cells)
70 Revolutionary Short Turboprop

Hybrid electric H2 200 Revolutionary Medium Single aisle

Blended wing body H2 

aircraft
140 Revolutionary Medium Single aisle

New version of the A220 150 Evolutionary Medium & Long Regional jet © EUROCONTROL 2022
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From 2025 to 2035 

From 2035 to 2050 

Figure 18

4.2 Operational improvements 

4.3 Sustainable Aviation Fuel 

Figure 18. Forecast mix of aircraft in future years, based on the 
expected number of flights

8 Eviation Alice, Aura Aero ERA aircraft, Heart Aerospace. 
9 Although SAF can also reduce NOx emissions – this is outside the scope of this study. 
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© EUROCONTROL 2022
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4.4 Market-based measures  

EU EMISSIONS TRADING SYSTEM (EU ETS) 

CORSIA 

[ ]
[ ]

4.5 Net zero CO2 emissions by 2050 

10 Commission proposal COM (2021) 551. 
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5. CONCLUSIONS 
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Figure 19

Figure 19. Summary of the input assumptions per scenario.

 

High scenario Base scenario Low scenario

(EUROCONTROL 7-year forecast dated 

Oct. 2021):

 2027 baseline

High  Base  Low 

Passenger 

Demographics Aging Aging Aging

(Population) UN Medium-fertility  variant UN Medium-fertility  variant UN Zero-migration variant

Routes and Destinations (summary)
 Less short-haul (High-Speed Trains and 

Night Trains).

Maintained short-haul (High-Speed Train 

projects implementation delayed 2 years 

compared to plans and lower impact of 

Night Trains).

More short-haul (High-Speed Train projects 

implementation delayed 5 years, no Night 

Trains).

High-speed rail

(new & improved connections)

Economic conditions

GDP growth Stronger  Moderate (baseline OE) Weaker 

Free Trade Global Global No additional benefits

Price of travel (2025/2050)

Price of CO2  allowances Low/High (63€/ 125€) Moderate/Moderate (68€/120€) High/Low (72€/115€)

Price of oil/barrel (jet fuel) Low (59€/91€) Moderate (60€/96€) High (113€/168€)

Price of SAF Low (942€/1000€) Moderate (1162€/1155€) High (1380€/1374€)

noise: no change noise: no change noise: no change

security: no change security: no change security: no change

(airline) Operating cost Decreasing  Decreasing  slight increase 

Structure Network

Hubs: Europe (major hubs),Turkey

Middle East 
Hubs: Middle East  Europe&Turkey 

Point-to-Point: N. Atlantic
Point-to-Point: N. Atlantic , European 

secondary airports 

N. Atlantic (major European hubs) 

Market Structure 

Growth and replacement

Conventional 

(re-engining)

Electric - Hybrid - H2 

(new build)

~"non drop-in fuel"

Earliest (as announced):

small e-TP 9/29/35 seats by 2025/2030  +  

Electric RJ 100 seats  + HybridElectric SA 

200 seats + H2 project 140 seats + Hybrid 

Elec TP, all by 2035  + Electric/H2 TP 

70/90 seats by 2045

A bit later (shifted 5 yrs): 

small e-TP 9/29/35 seats from 

2030/2033/2035 + electric RJ 100 seats 

from 2040 + HybridElectric SA 200 seats 

by 2037 + H2 aircraft 140 seats by 2040

Later: 

small e-TP 9/29/35 seats by 2035/2040 +  

HybridElectric SA 200 seats by 2040 + H2 

(Airbus) 140 seats by 2045

Availability of SAF

Fuel mix

10% SAF - 90% Jet by 2030

49% SAF - 51% Jet by 2040

88% SAF - 12% Jet by 2050

5% SAF- 95% Jet by 2030

32% SAF - 68% Jet by 2040

63% SAF - 37% Jet by 2050

4% SAF- 96% Jet by 2030

26% SAF - 74% Jet by 2040

50% SAF - 50% Jet by 2050

Change in other charges

Assumptions based on EUROCONTROL assumptions and CIRIUM fleet forecast (new programmes detailed below)

2 TP (drop-in up to 2045, then switch to non drop-in fuel), 3 Regional Jets (RJ), 4  Single Aisle (SA), 5 Twin-Aisle (TA)

 66 city-pairs, implementation as planned, 

with projects in Morocco and Poland

56 city-pairs, implementation slightly 

behind plans (+2yr)

56 city-pairs implementation behind plans 

(+5yr)

Retirement
Retirement curves varied by market segment classes (ie: All-cargo, Business Aviation and Passenger sub-classes), derived from 

historical trends over the past 50 years

Long Haul, Medium Haul, Short Haul
No change 
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Figure 20

Figure 20. The flight forecast feeds the fleet forecasting tool, which is handed over to the emission 
modelling tool (IMPACT).

 

1  European Aviation in 2040, Challenges of Growth, EUROCONTROL, June 2018. 
2  Challenges of Growth 2013, Summary Report, EUROCONTROL June 2013. 
3  7-year Forecast Update 2021-2027, EUROCONTROL, October 2021. 
4  Objective Skygreen, Part I: The economics of aviation decarbonisation towards the 2030 Green Deal 

milestone, EUROCONTROL, to be published in May 2022.  
5  Communication from the Commission to the European Parliament, the Council, the European Economic and 

Social Committee and the Committee of the Regions 'Fit for 55': delivering the EU's 2030 Climate Target on 
the way to climate neutrality, European Commission, July 2021. COM (2021) 550 final. 

6  WAYPOINT 2050, International Air Transport Association (IATA) 1st edition September 2020. 
7  Destination 2050, February 2021.  
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