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Reducing aviation emissions by 55% by 2030:
Can it be done – and if so, what are the extra costs
of decarbonisation measures?
European aviation is determined to achieve carbon-neutrality by 2050, with the EU proposing an intermediate target
of a 55% reduction by 2030 compared to 1990 levels. This Think Paper assesses what this would mean for aviation
in practical terms, looking at the various strategies – new technologies, implementation of the Single European Sky
as well as other operational improvements, increased production and uptake of sustainable aviation fuel (SAF) –
and their cost. We find that merely reducing flying is not the solution: reducing emissions by the required amount
is possible, but will require investment, and that needs a buoyant aviation sector. We also outline a number of
additional options that could further accelerate Europe’s aviation decarbonisation journey.
This Think Paper provides answers to the following questions:

n

With Sustainable Aviation Fuels (SAFs) currently costing up to six
times that of kerosene, exactly how much extra will flying with 4%,
5% or 10% SAF add to airlines’ operating costs by 2030 – and how
does that balance against rising taxes on kerosene by 2030?

n

How will the phasing out of aviation’s free emissions allowances
from 2024 onwards impact airline balance sheets?

n

By how much can industry-driven responses (fleet renewal, new
technology, operational improvements, increased SAF usage)
contribute to achieving the 55% reduction target?

n

n

Which decarbonisation pathways have the greatest potential to drive
emissions reduction as quickly and as cost-effectively as possible?
Could policymakers take additional measures that would further
accelerate decarbonisation?

In our analysis, we apply the three traffic scenarios – High,
Base and Low – developed in our recent EUROCONTROL
Aviation Outlook 2050, and provide a first estimate of the
extra costs and implications of the various regulatory and
industry-driven decarbonisation proposals for each scenario.
s
KEY FINDINGS OF THIS THINK PAPER
1. A 55% CO2 emissions reduction target by 2030 is achievable in
ALL scenarios, but this relies heavily on market-based measures.

SUPPORTING EUROPEAN AVIATION

2. The High scenario with the most traffic is counterintuitively the
most efficient to reach net zero emissions by 2050 at lower cost,
as higher revenues will drive increased investment in new technology.
3. Policy-driven decarbonisation measures will add €54.8-€62.0
billion in additional costs across the EUROCONTROL Network Manager
area over the period 2022-2030 if all industry-driven actions are
excluded, such as ATM optimisation (including SES), fleet update/
renewal, and increased SAF usage…
4. …but applying industry-driven measures can drastically reduce
the cost of decarbonisation measures by €32.9-€45.7 billion over
the same period.
5. The most important industry-driven measure is increasing
SAF usage; for this to become a reality, the ReFuelEU Aviation
initiative is essential in enabling a swift ramp up of SAF production
and usage.
6. For the period 2022-2030, the extra cost of a 5% SAF blending
share compared to 100% kerosene is estimated to be €10
billion in the base scenario, reaching €2.1 billion in 2030.
7. Industry-driven measures can deliver 13.4%-24.1% of the net
emissions savings, depending on the pace of decarbonisation.
8. To reduce CO2 emissions quicker, airlines should accelerate the pace
of fleet renewal by 3-7 years to ensure they operate the most
efficient new technology.
9. We need to accelerate aviation decarbonisation by prioritising
actions, fostering the transition (e.g. by offering financial support
and encouraging alliances), and balancing taxation with the need for
aviation to recover.

METHODOLOGY

POLICY INITIATIVES

This Think Paper explores the cost of meeting the 55%
emissions reduction target by 2030 on the basis of the
three traffic scenarios developed in the EUROCONTROL
Aviation Outlook 2050 report1; its broad findings will
be complemented in more detail by the forthcoming
EUROCONTROL Objective Skygreen Report. The three
EUROCONTROL Aviation Outlook 2050 Report scenarios
also factor in the speed and scope of industry acceptance
of policy measures, and can be summarised as follows:

SAF: Fundamental to meeting the 55%
emissions reduction

n

Base scenario: This assumes moderate traffic growth
and uptake of SAFs, in line with ReFuelEU Aviation
obligations. In this scenario, taxation of fossil-based fuel
will be proportionally high, as a lower volume of SAFs is
used.

n

High scenario: This envisages that SAFs become available
(at an economically attractive price), allowing blending
of SAFs at percentages higher than current European
regulatory requirements. It also assumes more investment
in other emissions-reducing technologies before 2030.
It shows that, counter-intuitively, increasing flying can
lead to more emissions reductions. If the High scenario
occurs, the kerosene taxation paid by the industry is likely
to be greatly reduced.

n

Low scenario: This assumes much less breaking of the
nexus between flying and emissions. That will result in
slower and much less emissions reductions.

The Think Paper examines the impact on these three
scenarios of a number of policy and industry-driven
measures. It first considers the extra costs of SAF uptake
across the EUROCONTROL Network Manager area, at
levels below, in accordance with, and above the ReFuelEU
Aviation proposal; increased ETS and CORSIA obligations;
and taxation; before showing the positive impact of SES
implementation, airspace design, operational changes
and new aircraft technology. The policy measures are then
re-enforced on the resulting reduced fuel and emissions,
involving a recalculation of the differential costs for each
scenario.2
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Published 22 April 2022 and available at https://www.eurocontrol.int/press-release/
eurocontrol-2050-air-traffic-forecast-showing-aviation-pathway-net-zero.
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The outcomes of this paper are heavily based on the wealth of data that EUROCONTROL makes
available to our stakeholders, partnerships with OEMs and SAF producers, as well as network,
fuel burn/emissions and economic/cost models. More details can be found in the Objective
Skygreen Report, which is due to be published in May 2022.

In July 2021 the European Commission published its “Fit for
55” package of legislative proposals to support its interim
goal of reducing emissions by 55% by 2030, including the
ReFuelEU Aviation initiative. ReFuelEU imposes on fuel
suppliers a requirement to blend mandatory minimum
volume percentages of SAF at EU airports. The blending
obligation commences from 2025 at 2% SAF, gradually
increasing to 63% in 2050. The proposal also includes a subobligation for synthetic aviation fuels starting in 2030 with
0.7%, and progressively getting to 28% of e-fuels in 2050.
To avoid fuel tankering and carbon leakage, an obligation is
also placed on aircraft operators to uplift at least 90% of the
yearly fuel required at EU airports.
The three scenarios present different SAF blending shares,
5% in the Base scenario in 2030, 10% for the High, and 4% in
the Low scenario. As noted above, this will require significant
technological investment and other developments
from SAF suppliers. Depending on the SAF production
technology pathways3, the range of SAF production costs
is from €1,000/tonne to more than €4,500/tonne. SAF is
today typically two to six times more expensive than
kerosene.
Figure 1 shows how for the period 2022-2030, the extra
costs of SAF blending compared to 100% kerosene are
estimated to be
n

n
n

Base scenario: €10 billion by 2030, with €2.1 billion in
2030 alone, based on 5% uptake.
High scenario: €12.1 billion by 2030, based on 10% uptake
Low scenario: €4.3 billion by 2030, based on 4% uptake.

However, these extra costs need to be balanced against the
extra costs of the new energy taxation obligations, and the
revision of the ETS directive, which applies only to kerosene.

3

The study considers 4 pathways: Hydroprocessed Esters and Fatty Acids (HEFA), Gasification/
Fischer-Tropsch, Alcohol to Jet (AtJ) and Power to Liquid (PtL).

“Our High scenario shows that, counter-intuitively, increasing flying can lead to more emissions reductions”

FIGURE 1: INCREMENTAL FUEL COSTS FROM SAF BLENDING SHARES & SAF PRICE EVOLUTION FOR THE DIFFERENT SCENARIOS (IN € BN)
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The higher the share of SAF, the greater the potential emissions reduction. In 2030, the net CO2 emissions reduction
from SAF blend shares of 10%, 5% and 4% for all flights in the EUROCONTROL Network Manager (NM) area is modelled in
Figure 2 , which shows their contribution to achieving the -55% target:

FIGURE 2: SAF CONTRIBUTION TO EMISSIONS REDUCTION,
PER SCENARIO
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The extra costs for increasing the share of SAF are
relatively low compared to EU-ETS and kerosene
taxation costs. Therefore, the ReFuelEU Aviation
initiative brings net emissions savings at an affordable
cost. Finally, SAF is price-elastic, and the law of supply
and demand implies that increasing demand will reduce
production costs.

“The extra costs for increasing SAF share are relatively low compared to EU-ETS and kerosene taxation costs:
ReFuelEU brings net emissions savings at an affordable cost”

Ramping up kerosene taxes
The Revision of the Energy Tax Directive implements the new energy taxation principle that ramps up taxes on kerosene
for intra-European flights over a 10-year transition period from 1st January 2024 until 1st January 2033 and applies
a zero-minimum rate to SAF. The final minimum rate of 10.75€/GJ would be reached by the end of the transitional period,
and is fixed at one-tenth per year. Figure 3 shows the financial impacts that rising kerosene taxes would have over the period
2024-2030.
FIGURE 3: FINANCIAL IMPACTS OF INCREASING TAXATION ON KEROSENE, 2024-2030 (IN € BN)
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Between 2024 and 2030 therefore, taxation on kerosene applied to intra-European flights significantly increases aircraft
operators’ costs over the period 2022-2030 by an estimated €28.85 billion in the Base scenario, rising to as high as
€30.90 billion in the High scenario.
FIGURE 4: TAXATION COSTS (IN € BN)
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“Kerosene taxes on intra-European flights will increase aircraft operator costs by €28.8 billion to €30.9 billion
in the period 2022-2030”

EU ETS Directive revision means no free allowances after 2027
CO2 emissions from aviation have been included in the EU Emissions Trading System (ETS) since 2012. Under the EU ETS,
all airlines operating in Europe, European and non-European alike, are required to monitor, report and verify their CO2
emissions, and to surrender allowances against these emissions. They receive tradeable allowances covering a certain level
of emissions from their flights per year (in 2012, 85% of allowances were allocated for free). In the Revision of the EU ETS
Directive, the current level of free allowances will be cut by 25% annually starting in 2024, resulting in a complete phaseout
by 2027. The evolution of free allowances under the EU ETS is shown in Figure 5 below.

FIGURE 5: PHASING OUT OF FREE ALLOWANCES OVER TIME AS PER “FIT FOR 55” PROPOSAL
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The phasing out of aviation’s free emissions allowances
from 2024 onwards results in an increase of around 116
million allowances4 for auctioning in the period 20242030 even under the Base scenario (and over 98 million
under the High scenario and 121 million under the Low
scenario). Under the High Scenario, more efficient flights
and lifecycle carbon savings with SAF lead to less CO2
emissions in the scope of the EU ETS.
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Given current political developments, this Think Paper assumes a high carbon price of €200 in light of the current
global energy crisis. With a carbon price of €200/tonne, the
revision of the EU ETS Directive results in significant differential costs to airspace users from 2024 onwards (€23.2
billion for the Base scenario, €19.6 billion for the High scenario and €24.1 billion for the Low scenario for the cumulative period 2022 to 2030). The High scenario is expected
to be less impacted by the reduction of free allowances
than the Base and Low scenarios.

This Think Paper has also considered the routes covered by the UK ETS and Swiss ETS.

“If no industry-driven improvements are factored in, the extra cost of the policy measures is between
€55-€62 billion by 2030”

Extra costs of policy measures over 2022-2030 without SES implementation, ATM optimisation and fleet upgrade
In summary, with a carbon price of €200/tonne, the extra cost of the policy measures (with 10%, 5% and 4% of SAF in
2030) without the implementation of the Single European Sky (SES), without ATM optimisation measures and without
new aircraft technology, for the period 2022-2030 compared to the reference scenario (a hypothetical ‘do nothing’
scenario assuming 100% kerosene use, and considering that the 2021 in-service fleet is progressively replaced with
aircraft available for purchase in 2021) is around €62 billion for both the Base and High scenarios, and €55 billion for the
Low scenario. Of those figures, the additional costs in 2030 alone comprise of around €14 billion in the Base and High
scenarios and over €12 billion in the Low scenario.

FIGURE 6: DIFFERENTIAL COSTS OF POLICY MEASURES OVER 2022-2030 WITHOUT SES, ATM OPTIMISATION AND FLEET UPGRADE

Cumulative costs over 2022-2030
(€ billion)

High
(with 10% SAF uptake
in 2030)

Base
Low
(with 5% SAF uptake in (with 4% SAF uptake in
2030)
2030)

Extra fuel mix costs (SAF/kerosene)

€12.1

€10.0

€4.3

Extra ETS costs*

€19.6

€23.2

€24.1

Reduced CORSIA costs**

€-0.6

€-0.3

€-0.2

Extra taxation costs

€30.9

€28.8

€26.6

Total extra costs

€62.0

€61.8

€54.8

* Lifecycle carbon savings with SAF leading to less CO2 emissions in scope of the ETS does not outweigh the costs associated
with the phasing out of aviation free emissions allowances from 2024 onwards, leading to increased ETS costs compared to
the reference scenario.
** Using 4%, 5% or 10% SAF actually reduces the cost of CORSIA compared with a 100% kerosene reference scenario, resulting
in a reduction in each of the scenarios.
To put these extra costs into perspective, this would translate as per Figure 7 into the following extra costs per flight in the
EUROCONTROL Network Manager (NM) area, and for intra-EEA flights (which carry a higher per-flight cost as all of these
flights would be subject to all of these policy measures). The calculations are based on an estimated 13.8 million flights a
year in the NM area (High), 12.1 million (Base) and 11.0 million (Low) with the corresponding figures for intra-EEA area
flights 6.4 million, 5.7 million and 5.1 million respectively:
FIGURE 7: EXTRA COSTS OF POLICY MEASURES PER NM AREA AND INTRA-EEA FLIGHT

Extra cost per flight in 2030 (€)
High

Base

Low

Cost per flight in 2030, NM Area

€1,003

€1,160

€1,127

Cost per flight in 2030, intra-EEA

€1,809

€2,087

€2,139

“Bringing fleet renewal forward by 3-7 years would accelerate aviation decarbonisation, providing additional
annual fuel and CO2 emissions savings ranging from 1.7% to 5.3% over 2028-2030”

Using the average total operating cost per flight65 for the Boeing 737 Next Generation (NG) and Airbus A320 families, the
increase in operating costs from policy measures considering intra-EEA flights is shown in the table below:

FIGURE 8: IMPACT OF POLICY MEASURES ON INTRA-EEA FLIGHTS FOR A320 FAMILY AND B737 NG

A320 Family

B737 NG

€7,903

€8,242

With Policy measures – High scenario
(€2019 / % variation)

€9,712 / +22.89%

€10,051 / +21.95%

With Policy measures – Base scenario
(€2019 / % variation)

€9,990 / +26.41%

€10,329 / +25.32%

With Policy measures – Low scenario
(€2019 / % variation)

€10,042 / +27.07%

€10,381 / +25.95%

Operating cost per flight cycle (€2019)

INDUSTRY-DRIVEN RESPONSES
This section looks at how aviation-specific and industrydriven measures can help achieve the 55% emissions
reduction by 2030, and offset the costs identified above
were no actions to be taken.

Modernising airline fleets will cut
fuel consumption

In the 3 scenarios, operational fleet efficiencies are
mainly achieved through fleet renewal, assuming
developments in 2022-2030 will be mainly powered by
conventional gas turbines. We hypothesise that by 2030,
six new types of aircraft will be rolled out from 2025 to 2030.
These assumptions are further developed in the figure on
the next page.

Emissions can be reduced at source by reducing fuel
consumption during flight. One option is to invest in more
efficient aircraft. Until 2030, progress in airline fleet efficiency
will essentially be driven by evolutionary technologies related
to aerodynamics (winglets, blended wing, etc.), materials
(additive manufacturing, composite, nanomaterials), aircraft
equipment systems, and propulsion (higher bypass ratio,
open rotor, higher turbine temperature, etc.).

5

EUROCONTROL Standard Inputs for Economic Analyses, Ed9.0, Dec. 2020; source: IATA Airline Cost Management Group (ACMG).

FIGURE 9: EXPECTED ENTRY OF NEW AIRCRAFT TYPES INTO SERVICE 2025-2030, PER SCENARIO

New type of aircraft
Electric aircraft (2 versions)

Size
9
19

Technology

Range

Aircraft
segment

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

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

Hybrid electric

The new type of aircraft column highlights the main characteristics of the aircraft
The aircraft segment column presents the segment corresponding to the aircraft type previously defined.
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We consider both the new projects in Figure 9, and aircraft
and engine technology improvements on the fleet aircraft
programmes currently available on the market. Assuming
that by 2030, about 1/3 of the total fleet has been replaced,
the CO2 percentage reduction on the reference scenario is
1.9% for the Base scenario, 2.8% for the High scenario and
1.1% for the Low scenario. Between 2022 and 2030, this
removes 19 million tonnes of CO2 in the Base scenario, 30
and 9 million tonnes of CO2 in the High and Low scenario
respectively. Bringing fleet renewal forward by 3-7 years
is an even more efficient path to more rapid aviation
decarbonisation, providing additional annual fuel
and CO2 emissions savings ranging from 1.7% to 5.3%
over 2028-2030. Airlines’ strategy for aircraft replacement
programmes could make a significant contribution in
order to attain the -55% target with a reduced reliance on
market-based measures.

Operational improvements will
optimise flight efficiency
Reducing emissions also requires operational improvements,
optimising flight efficiency by enabling the flying of more
fuel-efficient trajectories, introducing specific operational
measures that reduce fuel consumption (such as measures
that reduce holding/sequencing times), and minimising
fuel burn in aircraft operations in all phases of flight (for
example through better aircraft weight management, or
optimising fuel management practices).
The Single European Sky (SES) provides the necessary
policy and regulatory framework to enable the industry
to deliver the necessary airspace modernisation.
The identified assumptions of fuel savings and associated
emission reductions come from a number of different
sources, namely ICAO, SESAR, the industry and the
EUROCONTROL NM. An analysis performed with our R-NEST
simulation tool reveals that the fuel and CO2 saving benefits,
as a result of the implementation of the airspace changes

“Operational improvements and fleet upgrades by 2030 could reduce airline fuel consumption by 13.4%-24.1% over the same period, with
all industry-driven measures together capable of drastically reducing the cost of decarbonisation measures by €32.9-€45.7 billion”

as planned by NM from 2019 to 2030, are expected to be 2.48% in 2030. In 2030, we also estimate that 6.46% additional fuel
burn/CO2 savings could be achieved for the Base scenario, based on the planned implementation of ATM changes (e.g. SESAR)
and other operational measures (an 8.4% fuel efficiency improvement for the High scenario, and 4.53% for the Low scenario).

Industry-driven emissions reductions can make a significant contribution
These industry-driven measures including increased use of SAFs are translated in Figure 10 into savings in exhaust CO2
emissions, and proportional contribution to achieving the -55% target in 2030:

FIGURE 10: CO2 EMISSIONS SAVINGS & CONTRIBUTION TO 55% REDUCTION TARGET

Savings from ATM improvements
Savings from fleet upgrade
Savings from SAF
Emission Reduction Potential

High

Base

Low

25.5 MtCO2 / 12.4%

18.3 MtCO2 / 10.4%

13.0 MtCO2 / 8.3%

6.1 MtCO2 / 3%

3.8 MtCO2 / 2.1%

1.9 MtCO2 / 1.2%

18.0 MtCO2/ 8.8%

8.1 MtCO2/ 4.6%

6.1 MtCO2/ 3.9%

49.6 MtCO2 saving / 24.1%

30.2 MtCO2 saving / 17.2%

21.0 MtCO2 saving / 13.4%

In other words, industry-driven measures (including higher than mandated SAF uplift) could represent from 13.4% to 24.1%
of the net emissions savings, depending on the pace of decarbonisation. The vast majority of the remainder would thus need
to rely on market-based measures such as ETS and CORSIA.

FIGURE 11:
CONTRIBUTION OF POLICY AND
INDUSTRY-DRIVEN MEASURES IN
REACHING -55% IN 2030 “HIGH” SCENARIO
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FIGURE 13:
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The High scenario, boosted by a higher level of revenues, is the preferred trajectory, offering the most promising
decarbonisation capability by 2050 at a lower cost

Significant overall decarbonisation costs can be achieved by industry-driven measures
If the emissions reductions from operational improvements and fleet upgrades could be achieved by 2030, fuel consumption could also be reduced by 17.2% in the Base scenario, 24.1% and 13.4% in the High and Low scenarios respectively.
These improvements in terms of fuel efficiency would reduce costs in terms of smaller volume of fuel used, decrease the
cost of taxation on kerosene, lower the costs related to the number of allowances to be bought for ETS/CORSIA, and reduce
extra costs related to SAF, as less SAF is required. Figure 14 compares the costs “before” (i.e. the extra cost of policy measures
without industry-driven measures, as per Figure 6) and “after” those industry-driven measures have been applied.
FIGURE 14: OVERALL DECARBONISATION EXTRA COSTS

Cumulative costs over 2022-2030
(€ billion)

High
(with 10% SAF
uptake in 2030)

Base
(with 5% SAF
uptake in 2030)

Low
(with 4% SAF
uptake in 2030)

Before
industry
measures

After
industry
measures

Before
industry
measures

After
industry
measures

Before
industry
measures

After
industry
measures

Extra fuel mix costs (SAF/kerosene)

€12.1

€-18.5

€10.0

€-11.4

€4.3

€-22.4

Extra ETS costs

€19.6

€8.7

€23.2

€14.9

€24.1

€18.3

Reduced CORSIA costs

€-0.6

€-1.4

€-0.3

€-0.8

€-0.2

€-0.6

Extra taxation costs

€30.9

€27.4

€28.8

€26.2

€26.6

€24.7

TOTAL cumulative costs

€62.0

€16.4

€61.8

€28.9

€54.8

€20.0

Figure 15, by subtracting the extra costs including industry-driven measures (“after industry measures”) from the policy
measure-only costs (“before industry measures”), reveals the degree to which implementing industry-driven measures can
drastically reduce the cost of the decarbonisation measures, resulting in a €32.9 billion cost reduction in the Base scenario,
and by €45.7 billion in the High scenario.
FIGURE 15: CUMULATIVE POTENTIAL INDUSTRY-DRIVEN SAVINGS FOR THE 3 SCENARIOS

High
(with 10% SAF
uptake in 2030)

Base
(with 5% SAF
uptake in 2030)

Low
(with 4% SAF
uptake in 2030)

Fuel cost mix savings (SAF/kerosene)

€-30.6

€-21.4

€-26.7

ETS cost savings

€-10.9

€-8.3

€-5.9

CORSIA cost savings

€-0.7

€-0.5

€-0.4

Taxation cost savings

€-3.5

€-2.6

€-1.9

Cumulative cost savings

€-45.7

€-32.9

€-34.8

Cost savings from industry-driven
measures 2022-2030 (€ billion)

However, even if the cost of decarbonisation measures can be reduced, airlines face additional costs. The impact of the
COVID-19 outbreak on airline revenues and losses suggests that higher prices are likely to lead to an increase in ticket prices,
and lower passenger demand. Based on the EUROCONTROL airline operating cost model developed for this study, and a
carbon price of €200/tonne, these extra costs are converted into average extra costs per flight6 as per Figure 16:
FIGURE 16: AVERAGE PER FLIGHT EXTRA COSTS FOR THE 3 SCENARIOS

Area

High

Base

Low

Intra-EEA flights

€894/flight

€1325/flight

€1345/flight

EUROCONTROL NM (all flights)

€215/flight

€521/flight

€411/flight

Using the average total operating cost per flight for the A320 family and B737NG, Figure 17 estimates the cumulative
operating cost increase from all decarbonisation measures for intra-EEA flights in 2030:

FIGURE 17: INCREASED PER FLIGHT OPERATING COSTS FOR THE 3 SCENARIOS, A320 FAMILY /B737NG

A320 Family

B737 NG

€7,903

€8,242

With all measures – High scenario
(€2019 / % variation)

€8,797 / +11.31%

€9,136 / +10.85%

With all measures – Base scenario
(€2019 / % variation)

€9,228 / +16.77%

€9,567 / +16.08%

With all measures – Low scenario
(€2019 / % variation)

€9,248 / +17.02%

€9,587 / +16.32%

Operating cost per flight cycle (€2019)
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Rather than allocating the same amount, the charge per ticket should be prorated based on distance, on ASKs, on passenger numbers, or on some combination of these.

CONCLUSION
This Think Paper has provided a quantitative assessment
as well as some guidance on the potential effectiveness
and associated costs of decarbonisation measures that
would enable the industry to achieve a 55% CO2 emissions
reduction by 2030. It is based on the European Commission’s
proposed policy measures, while considering variability in
SAF uptake.
Figure 18 shows the yearly differential net costs for airspace
users over 2022-2030. Clearly the Base scenario is the most
expensive. Starting in 2027, the High scenario shows a
downward trend that is likely to continue beyond 2030.
The curve for the differential costs for the High scenario
intersects the Low scenario curve in 2025-2026. Hence,
from that point onwards, the extra costs of decarbonisation
are passed on to passengers at lower prices than in other
scenarios.
This clearly shows that the High scenario, boosted
by a higher level of revenues, results in an increased
investment in measures to reduce emissions from
aviation. The most promising decarbonisation potential

arises from SAFs, improved operational measures and
new aircraft technology. This is the preferred trajectory,
offering the most promising decarbonisation capability
by 2050 at a lower cost.
The Low scenario negatively affects the revenues,
profitability and investment capabilities of airspace
users. It is highly reliant on market-based measures, obliging
airlines to rely significantly on carbon trading and offsetting
measures. With fewer allowances available in the future,
such a heavy reliance on market-based measures is clearly a
risk factor to consider. In addition, this scenario exposes the
weakest resilience in any future economic downturn.
The middle Base scenario, despite slower traffic growth,
still enables positive investment decisions in more
efficient technologies, but not to a degree that would
deliver lower costs than the Low scenario. These results
demonstrate that without financial support and extra
incentives, the costs of decarbonisation measures can slow
down the potential of the aviation industry to decarbonise.

FIGURE 18: YEARLY DIFFERENTIAL COSTS FOR THE EUROCONTROL NM AREA, ALL FLIGHTS (IN € BN)
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POTENTIAL OPTIONS TO ACCELERATE AVIATION DECARBONISATION
PRIORITISE ACTIONS WHICH RESULT IN THE
HIGHEST REDUCTIONS IN NET CO2
1. Accelerate the development of CO2 efficient and
disruptive technologies while improving current fleet
technology. This could be enabled by alliances at EU or
pan-European level (Horizon Europe, ETS Innovation
Fund, Modernisation Fund, NextGenerationEU).

2. Monitor variations in the carbon market to assess inter
alia the effects of potential energy crises and to
mitigate the risks of carbon market volatility on the
competitiveness and economic sustainability of
European aviation.
3. Earmark if possible revenues collected from aviationrelated taxes to foster aviation innovation and increase
its funding capabilities.

2. Support accelerated fleet renewal to significantly reduce
CO2 emissions, while maintaining connectivity.
3. Build on the EU legally-binding blending shares, promoting
voluntary arrangements for higher SAF uptake.
4. Push for a larger share of e-SAF to motivate higher
investment in green hydrogen production facilities.

KEY FINDINGS OF THIS THINK PAPER

5. Facilitate access to feedstock of the SAF pathways and
availability of renewable energy for producing e-SAF,
which will require a massive volume of sustainably
produced electricity and hydrogen.

1. A 55% CO2 emissions reduction target by 2030 is achievable in
ALL scenarios, but this relies heavily on market-based measures.

6. Drive a thriving European SAF market by allocating
proportionate financial incentives to promote higher
SAF uptake. Proportionality in financial support should
be driven by the efficiency and relative extra cost of the
SAF as well as its potential to support the trajectory to
net zero emissions.

FOSTER THE TRANSITION THROUGH
FINANCIAL SUPPORT AND ALLIANCES
1. Motivate public and private investors to fund sustainable
solutions for the aviation sector via green funds, grants,
state-backed loans, etc. (enabled by the EU Taxonomy).
2. Ensure a coordinated approach between the aviation
industry, electricity producers and the (e)-SAF industry
to synchronise development and deployment of the
different sustainable solutions (by joining alliances, such
as the European Clean Hydrogen Alliance or the Alliance
for Renewable and Low Carbon Fuels Value Chain).
3. Engage the aviation sector as a strategic partner to define
the European energy decarbonisation strategy.

2. The High scenario with the most traffic is counterintuitively the
most efficient to reach net zero emissions by 2050 at lower cost,
as higher revenues will drive increased investment in new technology.
3. Policy-driven decarbonisation measures will add €54.8-€62.0
billion in additional costs across the EUROCONTROL Network Manager
area over the period 2022-2030 if all industry-driven actions are
excluded, such as ATM optimisation (including SES), fleet update/
renewal, and increased SAF usage…
4. …but applying industry-driven measures can drastically reduce
the cost of decarbonisation measures by €32.9-€45.7 billion over
the same period.
5. The most important industry-driven measure is increasing
SAF usage; for this to become a reality, the ReFuelEU Aviation
initiative is essential in enabling a swift ramp up of SAF production
and usage.
6. For the period 2022-2030, the extra cost of a 5% SAF blending
share compared to 100% kerosene is estimated to be €10
billion in the base scenario, reaching €2.1 billion in 2030.
7. Industry-driven measures can deliver 13.4%-24.1% of the net
emissions savings, depending on the pace of decarbonisation.
8. To reduce CO2 emissions quicker, airlines should accelerate the pace
of fleet renewal by 3-7 years to ensure they operate the most
efficient new technology.

BALANCE TAXATION WITH THE NEED FOR AVIATION
TO RECOVER
1. Monitor closely the impact of taxation on aviation to
ensure a level playing-field and fair competition with
other modes of transport, and avoid double taxation.

9. We need to accelerate aviation decarbonisation by prioritising
actions, fostering the transition (e.g. by offering financial support
and encouraging alliances), and balancing taxation with the need for
aviation to recover.
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