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EXECUTIVE SUMMARY
Decarbonization of international aviation will be needed to meet the temperature limit of the Paris
Agreement and prevent irreversible climate change. As such, Japan has been promoting urgent action to
reduce international aviation CO, emissions. To accelerate these actions, Japan has made various efforts
as follows.
e establishment of roadmaps for promoting decarbonisation of aviation;
¢ amendment of the Civil Aeronautics Act; and
e organizing public-private councils for decarbonization in the aviation sector.
Alongside this, ICAO has several initiatives to support developing countries through the ACT-CORSIA
program, etc. Japan expects that the current ACT-SAF programme will also continue to support a global
long-term aspirational goal (LTAG), which is expected to be adopted at this Assembly Session. Japan
believes that sharing of each State’s best practices, including Japan’s efforts, will be helpful for Member
States to make efforts for decarbonization to achieve a global LTAG.

Action: The Assembly is invited to:

a) note the contents of this working paper;

b) encourage Member States to share experiences of efforts for decarbonization through ICAO’s
initiative such as the ACT-SAF program; and

c) encourage Member States to participate in the ACT-SAF programme.

Strategic This working paper relates to Strategic Objective — Environmental Protection.
Objectives:

Financial Not applicable

implications:

References: Doc 10140, Assembly Resolutions in Force (as of 4 October 2019)
Doc 10178, Report of the High-level Meeting on the feasibility of a Long-Term
Aspirational Goal for international aviation CO emissions reductions (HLM-LTAG)
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1. INTRODUCTION

1.1 CO; emissions from the international aviation are equivalent to those from all sectors in
Germany or South Korea, and need to be addressed appropriately. The Paris Agreement stipulates to pursue
limit the average temperature increase to within 1.5°C and the Intergovernmental Panel on Climate Change
(IPCC) 6th Assessment Report (ARG6) indicates that achieving zero CO, emissions by 2050 could limit the
average temperature increase to within 1.5°C and reduce the frequency of natural disasters. Proper actions
for tackling climate change are necessary. Therefore decarbonization of international aviation will be
needed to meet the temperature limit of and prevent irreversible climate change.

1.2 At the 37th Session of the ICAO Assembly in 2010, the global aspirational goal in
international aviation of a 2% annual fuel efficiency improvement through 2050 and carbon neutral growth
from 2020 onwards was adopted. To achieve this goal, the Carbon Offsetting and Reduction Scheme for
International Aviation (CORSIA) was adopted at the 39th Session of the ICAO Assembly in 2016, and
ICAO Annex 16, Volume 1V, which stipulates SARPs to implement CORSIA, was adopted in 2018. In
addition, based on the discussion at the CAEP LTAG-TG in accordance with Assembly resolution A40-18,
a long-term aspirational goal will be discussed and is expected to be adopted at the 41st session of the ICAO
Assembly.

13 Japan fully supports ICAO’s environmental efforts, and from the point of view that
decarbonization in international aviation is an urgent issue, Japan has been promoting urgent action to
reduce international aviation COzemissions. In Japan, CORSIA’s Monitoring, Reporting and Verification
(MRV) system was introduced for aeroplane operators in accordance with relevant SARPs adopted in 2018
and also the carbon offsetting requirements were introduced in 2020 by amending its domestic regulations
as a voluntary participating State. In addition, the target for decarbonization in the field of domestic aviation
have been established in a Japanese domestic comprehensive plan against global climate change.

1.4 This working paper introduces Japan’s efforts, including the establishment of roadmaps for
promoting decarbonization of aviation and the target of Sustainable Aviation Fuel (SAF) deployment as a
concrete action, and discusses contributions to ICAQO’s effort for decarbonization of international aviation.

2. JAPAN’S EFFORT IN THE DECARBONIZATION OF AVIATION
2.1 Establishment of roadmaps for promoting decarbonization of aviation
2.11 In order to contribute to ICAQ’s actions for decarbonization and maintain an international

aviation network, it is imperative to accelerate relevant actions for reductions of CO, emissions. To discuss
solutions between the government and industries, Japan established the Study Group on CO; Reduction in
the Aircraft Operation Sector to consider emission reduction measures from the following three approaches
in March 2021.

a) introduction of new technologies into aircraft and equipment;
b) improvement of flight operation by renovating air navigation service; and
c) promotion of the introduction of SAF.

2.1.2 After intense discussions at the committee, three roadmaps for technology, operations and
SAF, including each future work plan and schedule were agreed and published in December 2021. The
roadmaps promote smooth and steady progress of work to proceed various actions of decarbonization in
the aviation sector, which have to be taken by stakeholders and their timeline. Moreover, while huge
amounts of investment are required, it is anticipated to attract investments to the aviation sector by
clarifying a certain schedule of decarbonization actions.
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2.1.3 The roadmap for introduction of new technologies related to aircraft and equipment is
shown in Fig.1 of the Appendix. In this roadmap, development of safety standards including international
standardization are proceeding in order to promote early introduction of new technologies related to
electrification, hydrogen-powered aircraft and weight reduction/optimization.

214 Figure 2 of the Appendix shows the roadmap for improvement of flight operations by
renovating air navigation services. Japan will take measures that improve efficiency in each operational
phase and totally optimize the flow of air traffic for reducing CO, emissions and responding to the increase
of air traffic in the future as well.

2.15 The roadmap for promotion of the introduction of SAF is shown in Figure 3 of the
Appendix. It is essential to promote the use of SAF to develop, manufacture and deploy domestically
produced SAF in a prompt manner, therefore, Japan has taken relevant actions to build supply chains to
utilizing SAF including imported SAF in domestic/international aviation. In addition, the committee set a
concrete target for volume of SAF usage to steadily promote supply, which is "replacing 10% of the fuel
consumption by the Japanese airlines with SAF by 2030". In Japan, projects for SAF production by oil
companies have been officially announced one after another from the beginning of 2022, and it should be
pointed out that establishment of concrete numerical target regarding SAF by State has promoted projects
by oil companies.

2.2 Promotion of actions in accordance with roadmaps

2.2.1 In order to promote actions towards decarbonization of aviation in these three fields, in
accordance with these roadmaps, it is required that not only the aviation sector but also various stakeholders
from the public and private sectors make efforts collaboratively. To enhance the relationship between
stakeholders and promote necessary actions, Japan established private-public councils in each field in 2022.
Stakeholders from both public sector (relevent ministries and agency) and private sector (manufacturer, air-
carriers etc.) join the private-public councils and they discuss issues to implement decarbonization actions
of each field collaboratively.

2.3 Other effort: amendment of the Civil Aeronautics Act, etc.

2.3.1 In addition to the above mentioned actions, the Japanese Civil Aeronautics Act and other
legislation were amended in June 2022. It stipulated that the Minister of Transport establishes the Basic
Policy for decarbonization in the field of aviation based on this amendment. In the Basic Policy, a target
for decarbonization in aviation and actions to be taken by stakeholders are included. The Japanese aeroplane
operators and airport administrators may establish their own Decarbonization Plan in accordance with the
Basic Policy and acquire Ministerial approval that results in promotion and facilitation of effort for
decarbonization by various stakeholders. Japan promotes further decarbonisation in aviation by utilizing
this framework as well.
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3. ICAO’S INITIATIVE TO ASSIST IN DECARBONIZATION
AND JAPAN’S CONTRIBUTION TO IT

3.1 In light of the basis that aircraft is able to fly across national borders and can be registered
under any State, it is necessary that decarbonization of international aviation is achieved collectively and
each State works collaboratively. To realize this, assistance, especially for developing countries, is
essential. Based on these points of view and non-discrimination principles of ICAO, ICAO has been
implementing capacity building activities for the decarbonization of international aviation through
Assistance Capacity-building and Training for CORSIA (ACT-CORSIA). Japan fully supports ICAO’s
initiative for capacity building activities regarding decarbonisation and has been providing technical
assistance to six countries through the ACT-CORSIA Buddy Partnership program.

3.2 Regarding a long-term aspirational goal (LTAG), which is expected to be adopted at this
Assembly session, support for developing countries toward achieving an LTAG continue to be essential. In
this regard, the necessity of support and a cooperation program dedicated to a LTAG, in order to share
information on the best practice and provide guidance, were described in the conclusion of LTAG-HLM,
which was held this July.

3.3 As part of this effort, ICAO launched Assistance, Capacity-building and Training for
Sustainable Aviation Fuels (ACT-SAF) on 1 June 2022, in order to assist States to develop their potential
in SAF development and deployment. Japan would like to actively contribute to the ACT-SAF programme.
Moreover, it is mentioned that the ACT-SAF program should be extended to the ACT-LTAG programme
in the conclusion of LTAG-HLM.

3.4 Japan recognizes that Japan’s efforts for establishment of a roadmap and collaborative
work involving the non-aviation sector mentioned in section 2.1.5 and 2.2 could be useful examples for
other States, which intends to extend development and deployment of SAF. ICAO mentions the importance
of the State Action Plan as a tool to monitor each State’s progress of decarbonisation. Japan’s roadmap and
relevant experience could be useful examples when each State establishes or revises its State Action Plan.
Also, Japan recognizes that utilization of its experience regarding other efforts toward decarbonization may
be helpful when other States implement work for decarbonization in the aviation sector. Japan would like
to contribute to the decarbonization of the overall aviation sector through activity such as sharing
experiences and knowledge through ACT-SAF and so on.

4. CONCLUSION

4.1 In order to implement decarbonization in the aviation sector, the establishment of a
roadmap is beneficial in light of the promotion of stakeholders’ efforts, and especially participation of the
non-aviation sector stakeholders and attraction of investments are anticipated as well.

4.2 Moreover, sharing such knowledge and experience of each State with other States is

beneficial for implementing decarbonization in the aviation sector, especially in implementing works
toward achievement of a LTAG in light of capacity building activities.
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APPENDIX
JAPAN’S ROADMAPS FOR PROMOTING DECARBONIZATION OF AVIATION

2021 2022 2023 2024 2025 2030 2040 2050

*The year represents the calendar year.

@Initiatives | IR
by MLIT | S

Reduction

Establishment and holding of the PublicPrivate Council for New Technology
(tentative) consisting of industry, academia, and government

Proposed contents of the plans

Overall) . s +  Selection of target technologies for priority consideration
Proposed discussion in FY2022 and introduction of safety standards in and after FY2023
¢ Detailed examination of domestic environmental technology’s prospects for] * Approaches to consider and implement safety standards fon
comm ercialization and its superiority over overseas competitors each target technology
¢ Further exploration of issues in standards developm ent, internadi L *  Pilot p"OJ_eCt fea5|b|llty_ study .
dardizati d ificati —— + Concretization of this roadmap (subdivision into each
standardization, and certification target technology)

* Preparation of plans for FY2023 and beyond
(EI ification) Efforts to develop draft standards Development of standards in response to
ectrification) .4 international standardization technological progress, etc.
 ___________________________________________ ULIMTUVITSLIdLIUI] T
|@Standards . (Technologies for Efforts to develop draft standards and Development of standards in response
developmend, Hydrogen-powered Aircraft) international standardization to technological progress, etc.
pte. (Weight saving  Efforts to develop draft standards Developm ent of standards in response to
/Efficiency) and international standardization technological progress, etc.

|® Certification Support certification activities, certification, and continuous airworthiness preservation

*The above-mentioned technological fields are examples, and other environmental technologies may also be subject to the developm ent of standards. In addition,
the target technologies will be reviewed as necessary after the plan is prepared.
*The “Flying Cars” will be handled by the separately established “Public—Private Council for the Air Mobility Revolution® and discussions will be held as necessary.

@®Introduction Phase [AQELl 2. Review B. Formulation Further
phase phase phase initiatives

Authorization phase

Fig.1 Roadmap for introduction of new technologies into aircraft and equipment



A41-WP/489 A-2
EX/236
Appendix
2021 2022 2023 2024 2025 —2030 —2040
G | t The “CO2 Reduction Council” (tentative name) will be established to study and promote the *The Iyeadr represents the
eneral managemen Solloming (e ives. calendar year.
:iligs:(r;ental reorganization of Step-by-step implem entation of vertical separation Full-scale operation )))))))))))
Rea Ime change OoT ailrspace bounaaries q
o ltitu de Full-scale operation
9 Real-tim e change of airspace boundaries Full-scale
@ (altitude + horizontal position) operation
Q
Q=) Coordination of flight plans
= | through sharing of flight
E:’n operation information
Ed
Realization of time
management (Including traffic
capacity management.)
Full-scale operation )))))))))))
> Increased freedom of choice
z | . ) 3 . -
S | in alitude and routing T D )Y
5 | Flight routes with few detours
Review of RNP-AR operational standards Expand the number of airports ))))))))))) .
Improvement of service rate
9 | (Promotion of introduction of Trial operation Upgrading/Expanding theinumiber o MENEEES ))))))))
5 3 advanced navigation systems) : :
i é 02-erat|ons that allow for continuous ascent and descent Epand G0 HUmber oF Opers )))))))))))
@ [ Realization of fuel-efficient
ascent and descent Functional verification Expansion of introduction
> Reduction of ground standby ——— Tan/E —
. - - ull-scale operation Xpan e
é' time Trial operation ., per of ':irorts # )))))))))))
o
Z | Optimization of ground
running * The descriptions in the table are examples of initiatives.

Fig.2 Roadmap for improvement of flight operation by renovating air navigation service
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2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 -2040 2050
*The year represents the

Sustainable aviation fuel (SAF) calendar year.

Demonstration of large-scale manufacturing and cost reduction for com m ercialization around 2030

PO OO OO DI DDy Perti comm ercalization of SAF derived from wasts cosking ol ster

Expand supply of competitive SAF
to aircraft in Japan and overseas
in response to trends in the
international SAF m arket

Synthetic fuel

Large-scale manufacturing dem onstration

AR RESEEEIESIICIED >35> 53 333333333333 33323333333>>

Introduction and Autonomous

expantion/ D
cost reduction -Commercialization

uteyo A|ddns e Sulp|ing

Establishment of a system to acceptimported mixed SAF
Introduction of imported SAF Acceptance of imported SAF by existing supply chain in Japan, refueling of SAF at overseas airports, etc.

Consideration for direct acceptance of imported SAF at dom estic airports

Consideration of options for facility _
————————— Facility Support
Stud stakeholder consultation ))))) v L
The state of quality control
Study on other countries stakeholder consultation
Developm ent & revision of quality control rules,

Acceptance of imported Neat SAF .
staksholder consultation B U Acceptance of imported Neat
Model dem onstration »»»»»»» SAF

Development of a dom estic SAF supply chain

Study on other countries stakeholder consultation Partial com m ercialization Full-scale acceptance of
[ Study  IIDIIIN] Facility developm ent J dom estic SAF

Full-scale acceptance of
imported SAF

Fig.3 Roadmap for promotion of the introduction of sustainable aviation fuel (SAF) (Part I)
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2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2020 | 2030 2040 2050

'0}® ‘UOI}BZIPJEPUE}S |BUOITRUID}U]

CORSIA Eligible Fuel Certification

EEETTITTTITWYTEEED 33D DD DDIIDDD

Application and registration of - - ..
iefault values in dom estio SAFs Application for CORSIA Eligible Fuels (CEF)

Supply of dom estic SAFs

Research on SAF default value re Creation and d ibution Gesearch on GEF application ‘re n and distribution Ywith CORSIA eligibility certification
models and case studies of guidelines models and case studies of guidelines .

Raise the maximum SAF blending rate
Identify the status of discussions on r. ng the blending rate to 10 through the AS Task Force

Research and study for raising the upper limit Raising the limit in ASTM Dom estic operation
- - : - - - of 100% SAF
Quality testing, engine testing, airfram e testing, etc.
1% ASTM dom estic testi
Eﬁ Updating and installing new equipment maintenance
among the parties involved so that test f
TR Sl Ui POion Taulood S0 o in response to updates to ASTM standards
.3 Establishm ent of a model for local production and local consum ption of SAF using renewable energy at airports, etc. * Cooperation with the Com mittee on CO2
S'o Reduction at Ai
S oo Potential
P EEQ °,.3,"m':t.f?.ﬂ',° FS survey for the comm ercialization e%%gf"auon for the Zommer(f:'al'lzauon of local production 1I:Explandlsup[()ily ?_nd l#se Iof SIAF
57 il i i A it ti or loca roduction Tor loca
g.“;g "r;:ft':::’:":tlzs of local production for local consum ption base Oonethgrln?ro uéﬁoHcolfogyn%e?I%a#ue ng{g ion Sonsum ‘::ion
Dom estlc System Design
E,-‘U = nerstanlng the actua situation ) )
35 : - Continuous review of measures to promote
S a Consuieratlon and prom otlon of systems such as introduction prom otion and support : :
§‘§ m easures for full-scale introduction of Sx SAF introduction.
=3
o] g g q q q 1a:
C_L_Z Establishing a system for social implementation and building momentum for SAF
g - Establishment and operation of a public—private council
Hevelopm ent for the steady implementation of the roadmap
5| Domestic Credit in CORSIA |-
>0 * Joint Crediting Mechanism (JCM) \
] : . .
o 5 3 :2‘;;:,‘1.‘;‘;'{.0‘:' Application/examination Used to help airlines meet their offset obligations 1 Consideration based on
& |2 S-| - JCredit Scheme | long—term goals, etc. at ICAO /
o > Application/examination Used to help airlines meet their offset obligations L /
o - e e
=]
Q Gonsideration of carbon credits for dom estic aviation —_ e e e e e e o
g __‘> c:,' Consideration of carbon pricing in Japan (METI, MOE) )))))))))))))) [ Gonsideration based on \
= |z |
5o . K .
o @ Subcom mittee on Market Mechanisms . . . I discussions on carbon credits /
BBl Impact of the dom estic carbon pricing debate on the airline industry Consideration and prom otion in dom estic aviation. 7
Use of credits to help airlines achieve their voluntary goals of necessary carbon credit system I.
Efforts to carbon offset by foreign airlines — e e o —

Fia.3 Roadmap for promotion of the introduction of sustainable aviation fuel (SAF) (Part 11)
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