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(English and Chinese only)

APPENDIX

ANALYSIS ON INEQUITY OF THE 2050 NET-ZERO CARBON EMISSIONS GOAL FOR
INTERNATIONAL AVIATION

I. EMISSIONS PROJECTIONS

(i) Scenario Assumptions
This paper presents estimates based on IEA international aviation emissions data?, and the classification of

developed and developing countries based on the Annex to World Economic Situation and Prospects?

published by the United Nations. The growth rates of international aviation emissions are shown in Table
1.

Table 1: Average annual growth rates of international aviation emissions in developed and
developing countries

Year Country classification Average annual growth
i 0,
2000-2010 Developed countrl.es 0.9%
Developing countries 4.7%
i 0,
2010-2018 Developed countrl.es 2.6%
Developing countries 4.4%

1. 2019 emissions: According to IEA (2018) and ICAO (2019), global international aviation emissions are
approximately 600 million tonnes.

2. Growth scenario assumptions

Scenario 1: Assuming that international aviation carbon emissions return to 2019 levels in 2025, the growth
rate of international aviation emissions in 2026-2030 is the average annual growth rate of 2000-2010, and
the average annual growth rate of international aviation emissions in 2031-2035 is 0.5% lower than in 2026-
2030, and 0.5% lower than in the previous cycle every five years thereafter.

Scenario 2: Assuming that international aviation carbon emissions return to 2019 levels in 2025,
international aviation emissions grow at the 2010-2018 average annual rate in 2026-2030, and international
aviation emissions grow at an average annual rate of 0.5% lower in 2031-2035 than in 2026-2030, and 0.5%
lower every five years thereafter than in the previous cycle.

The changes in the average annual growth rate of international aviation carbon emissions under the two
scenarios are shown in Table 2.

21EA (2020), CO2 Emissions from Fuel Combustion 2020 Edition,
https://iea.blob.core.windows.net/assets/474cf91a-636b-4fde-b416-56064¢0c7042/WorldCO2_Documentation.pdf
3 United Nations (2020), World Economic Situation and Prospects,
https://www.un.org/development/desa/dpad/publication/world-economic-situation-and-prospects-2020/
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Table 2: Average annual growth scenarios for international aviation emissions in developed and
developing countries

Countr 2019 Average annual growth rate
Scenario untry (Baseline, 2026- 2031- 2041- 2046-
Classification Mt) 2030 2035 2036-2040 2045 2050
Developed 283 0.9% 0.4% -0.1% -0.6% 1.1%
. countries
Scenario 1 Develonin
pIng 320 4.7% 4.2% 3.7% 3.2% 2.7%
countries
Developed 283 2.6% 2.1% 1.6% 1.1% 0.6%
. countries
Scenario 2 Developin
pIng 320 4.4% 3.9% 3.4% 2.9% 2.4%
countries

(ii) Target Assumptions

Net carbon emissions from international aviation for 2021-2035 are fixed at the baseline of 2019 emissions;
the emissions baseline declines linearly from 2036 to 2050 to achieve the net-zero emissions goal in 2050.
Due to the impact of the COVID-19 pandemic, reductions in international aviation emissions above the
baseline in 2021-2026 are negligible, and this paper focuses on the analysis after 2027. At the same time,
considering that the IEA's international aviation emissions data are calculated based on fuel consumption
and already include changes in fuel efficiency due to aircraft technology updates and operational
improvements, the emission reductions in this paper refer to the total reduction amount to be realised by
purchasing SAF and eligible emission reduction units.

(iii) Projections Results

According to the estimate of Scenario 1 in Table 2 above, the total global international aviation emissions
in 2050 would be about 1070 Mt, of which about 280 Mt would be emitted by developed countries and
about 790 Mt by developing countries; according to the estimate of Scenario 2, the total global international
aviation emissions in 2050 would be about 1160 Mt, of which about 420 Mt would be emitted by developed
countries and about 740 Mt by developing countries. The estimated total international aviation emissions
under both scenarios are close to those projected in CAEP's 1S3 scenario (low air transport growth) in the
Report on the feasibility of a long-term aspirational goal (LTAG) for international civil aviation CO2

emission reductions*. The emission projections for developed and developing countries for 2027-2050 are
shown in Figure 1.

4CEAP (2019), Report on the feasibility of a long-term aspirational goal (LTAG) for international civil aviation CO2
emission reductions, https://www.icao.int/environmental-protection/LTAG/Pages/LTAGreport.aspx
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Projected growth in emissions in developed and developing countries (Mt)
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Figure 1: Emissions projections for developed and developing countries for 2027-2050

(iv) Gaps between Emissions and Goals
The gaps between emissions and the 2050 net-zero carbon emissions goal in developed and developing
countries is shown respectively in Figures 2 and 3.

Scenariol: Projections of the gap between developed and developing

country emissions and goals (million tons)
800

= Emissions in developed countries = Emissions in developing countries -~

700 === Developed country goal baseline Developing country goals-47as

600
Gap between
500 developing
countries and the
400 target in
2050:790Mt
300 - ]
200
Gap between
100 developed countries
and the target in
0 — 2050 :280Mt
™~ o0 OO O " N s N WM~ OO Jd NN 1N W~ O O
NN AN MMM NN oo oo o g S S S S S S S W
o O 0O 0O OO0 OO0 0000 0O 0 0000 o0 oo o o
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Figure 2: Gaps between international aviation emissions and the 2050 net-zero carbon emission goal for
2027-2050 for developed and developing countries under Scenario 1 (in Mt)



A41- WP/469

EX/217
Appendix

A-4

Scenario2: Projections of the gap between developed and developing
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Figure 3: Gaps between international aviation emissions and the 2050 net-zero carbon emissions goal for

2027-2050 in developed and developing countries under scenario 2 (in Mt)

I1. COMPARATIVE ANALYSIS OF EMISSION REDUCTIONS
OBLIGATIONS FOR DEVELOPED AND DEVELOPING
COUNTRIES

If the existing CORSIA scenario (70% for individuals and 30% for sectors) moves on in 2036-2050, the
2027-2050 accumulative emissions, accumulative emission reductions, and accumulative emission
reductions as a percentage of accumulative emissions for developed and developing countries will be
projected as shown in Table 3. The emission reduction obligations (emission reductions amount) for

developed and developing countries to contribute to the goal are shown in Figures 4 and 5.

Table 3: Emissions, emission reductions from developed and developing countries, 2027-2035

Accumulati

Accumulative

countries

. Accumulati Accumulati | Emission
Accumulativ ve L .
Countr e Emissions ve Emission ve Emission | Reductions
Scenario classifi)éation 2027-2035 Emissions Reductions Reductions | 2027-2050 as a
2036-2050 2036-2050 | proportion of
(Mt) 2027-2035 .
(Mt) (Mt) Accumulative
(Mt) .
Emissions
Developed 2666 4391 292 2581 41%
. countries
Scenario 1 Develobin
ping 3787 9786 734 7375 60%
countries
Developed 2952 5948 487 4050 51%
. countries
Scenario 2 Developin
ping 3719 9276 757 6952 59%




A41-WP/469
EX/217
A-5 Appendix

Scenario 1: Projections of emission reductions for developed and
developing countries to achieve their goals
1100
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100

Figure 4: Emission reductions in developed and developing countries for 2027-2050 under Scenario 1 (in
million tonnes)

Scenario 2: Projections of emission reductions for developed and developing
countries to achieve their goals
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Figure 5: Emission reductions in developed and developing countries for 2027-2050 under scenario 2 (in
million tonnes)

In order to achieve the goal of net-zero carbon emissions by 2050 for international aviation, in terms of
absolute volumes, the accumulative emission reductions (emission reduction obligations to be undertaken)
for 2027-2050 for developing countries are respectively 5.2 billion tonnes (Scenario 1) or 3.2 billion tonnes
(Scenario 2) more than for developed countries. In terms of the cost of undertaking emissions reductions,
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the report “Making net-zero aviation possible: an industry-backed, 1.5°C-aligned transition strategy””

shows that the accumulative investment from 2022 to 2050 for the global air transport industry to achieve
net-zero carbon by 2050 would be $49 trillion, with an accumulative investment of $36 trillion (Scenario
1) or $31 trillion (Scenario 2) for developing countries and $13 trillion (Scenario 1) or $18 trillion (Scenario
2) for developed countries, based on the proportion of emissions reductions against accumulative Emissions
in developed and developing countries. In terms of accumulative emission reductions as a percentage of
accumulative emissions, the emissions in developing countries are 19% (Scenario 1) and 8% (Scenario 2)
higher than that in developed countries, which, even at a cost of $100 -$400 per tonne of carbon emissions,
equates to developing countries spending $19-$76 (Scenario 1) or $8-$32 (Scenario 2) more per tonne of
emissions than developed countries. It conflicts with the principles of CBDR and equity for developing
countries to bear higher abatement cost intensity than developed countries, which would also cause
competitive market distortions to the disadvantage of developing countries and hence contain the growth
of the air transport in developing countries.

3> The Mission Possible Partnership (2022), Making net-zero aviation possible: an industry-backed, 1.5°C-aligned

transition strategy, https://missionpossiblepartnership.org/wp-content/uploads/2022/07/Making-Net-Zero-Aviation-
possible.pdf



