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|JATA Roadmaps:

Providing a strategic
vision to achieve Net
Zero CO, emissions by
2050




Why the Roadmaps?
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Roadmaps Scope

The roadmaps are

« A strategic tool to unify
direction and provide a
sheet for common action

A more tangible way to
track progress

« 5 steps to a comprehensive
Net Zero roadmap

The roadmaps are not

 Arecipe

* A specific fixed scenario
of what will happen

A "fixed" static
document



5 roadmaps, 3 levers of action
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Aircraft
Technology
Roadmap

Operations [ Infrastructure
Roadmap Roadmap

Policy Finance
Roadmap Roadmap

Reduce in-flight energy use

Change the fuel

Re-capture emitted CO,

D
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ircraft Technology Roadmap

2023 2030 2040 2045 2050

@ Engine BPR of 10+ inservice &) High Power Density &) UHBPR: Low NO,
Geared turbofan inservice Small Core Demo engine flight test

thrust class: 150kN

Red uc in g »-.- Flight test: Revolutionary aircraft EIS of Next-gen Wide Body
. - &= |_aminar flow control in service architecture — UHAR Aircraft (aspirational)
in-flight energy

on some aircraft and selected

surfaces @ Open fan flight (D Multi-function structures EIS of revolutionary
demonstrator — demonstrated Narrow Body Aircraft
G) Electric actuation of some ) . .
Control surfaces +H UHAR wing EIS of mild hybrid
demonstrator turboprop regional aircraft

&= Composite material Continuation of more electric b-*- Hybrid or Blended wing
wings and fuselage control surfaces into all aircraft body demonstrator
sections in service classes
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Acronyms alc: Aircraft KPI: Key Performance Indicator
@ Propulsion *+ Flight demonstrator (D Decision point UHBPR: Ultra High By-Pass Ratio UHAR: Ultra High Aspect Ratio Gl: Gravimetric Index

& Aerodynamics and structures (D Systems M BEIEatone EIS: Entry Into Service NM: Nautical Miles LH,: Liquid Hydrogen
SAF: Sustainable Aviation Fuels HFC: Hydrogen Fuel Cell UAM: Urban Air mobility

Change fue Change fue

Batteries & hybrid SAF & hydrogen
aircraft aircraft




nergy & New Fuels Inf

2030

2023

SAF production and blending capacity scale-up

m New SAF pathways become
commercially available:
FT and AtJ

0.08 Mt of SAF uplifted by
commercial airlines

SAF & CO2
capture
infrastructure

o 8

Unblended SAF not allowed

on commercial aircraft [™ Industrial demonstrator
of novel SAF pathways

4000 t/y carbon capture like PtL

€) 0.2 Mt of SAF uplifted
commercial capacity

by commercial airlines

Commercial availability of SAF
only for HEFA-SPK pathway Increase understanding on
CO, storage sites
Unblended SAF not

transported via pipeline

oﬂ Development & Scale

transportation

Green hydrogen scale-up for pure use and for SAF

Major milestone

m Demonstrators

(D Target

oﬁ—l New procedures

011. New infrastructure

Hydrogen
infrastructure

G) SAF production and blending

capacity reaches 24 Mt/y

CO, capture capacity

reaches 2 Mty

CO, capture, storage and

rastructure Roadmap

2035 2040 2045 2050

@ SAF production
exceeds 400 Mt/y

oi.l Infrastructure at
selected airports to
support flights on
100% SAF
SAF production and
blending capacity
oﬁ DAC productivity gain reaches: 100 Mtly
for wider PtL use
ofk Continued scalability of

Carbon Capture from air
G) CO, capture capacity
reaches 100 Mt/y

AtJ: Alcohol to Jet
PtL: Power to Liguids
GSE: Ground Support Equipment

G) CO, capture capacity
exceeds 700 Mt/y

up of

Hydrogen for SAF and
propulsion exceeds 80 Mt

Acronyms

SAF: Sustainable Aviation Fuels

HEFA: Hydroprocessed Esters and Fatty Acids
FT: Fischer Tropsch

gH,: Gaseous hydrogen
VTOL: Vertical Take Off and Landing

Electric
infrastructure
Aan
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perations Roadmap

Implementation of some
GANP elements

Operations
roadmap

Segregated operation
of UAS

Initial trials of
eVTOL ops

(o)

Ground-based CNS
technology

(-b Needs further implementation 0 New System

C Developing concept

(-} Trajectory optimization

C Automation in
supportive role for
traffic management

in dynamically

(-D Surface

Management

including arrivals

(-} Free route
airspace

c-} Data communication and
associated services e.g.
EPP, CPDLC DCL, DARP.

(® ccos&CDOos

Acronyms

CCO: Continuous Climb Ops
CDO: Continued Descent Ops
EPP: Extended Projected Profile

C eVTOLs operate 0 Supervised automation

allocated airspace

(-} Space based CNS in
oceanic and remote
areas (subject to CBA)

2035 2040 2045 2050

(@ off nominal human
intervention — human
outside the loop

& cooperative airspace
management

O Full autonomy — system
managing systems

(" Seamless ATM procedures
(continental — oceanic)

O eVTOLs fully O Integrated traffic management
integrated into (all types of users — ATM/UTM/STM
airspace integration)

(@ FuITBO

CPDLC: Controller Pilot Data Link Communicatio
DARP: Dynamic Airborne Route Procedures
DCL: Departure Clearance

EVTOL: Electric Vertical Take-Off and Landin
TBO: Trajectory Based Operations

CNS: Communication, Navigation & Surveillance
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Policy Roadmap

What we have today 2040

Support for R&D for Continuous support for R&D and
IATA Fly Net Zero operational solutions increased adoption of solutions

Foundational Incentives for early adopters of
new procedures and technologies

policy lever

ICAO- LTAG Increased collaboration between
states for harmonization of measures

Unblock institutional barriers

The aviation industry cannot decarbonize alone, and the
support of regulators and policy makers on this journey is

absolutely essential. aﬁfiﬁg
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Finance Roadmap

Private financing

$5 trillion
by 2050

Public financing

Early stages of project Mature technologies show tangible commercial

develogment Eromise '

The investment needed to bring about aviation’s transition to net zero by 2050 could be
as high as USD 5 trillion over the period to 2050. The annual investments required in that

case would be close to USD 180 billion. This is not disproportionate to the annual &
(1)
investments in other industries =2V
IATA



Focus Africa
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Africa's opportunities

Africais home to

over 18% of the world's
population, despite this
Africa's presence in the
aviation industry
accounts for

just 2.1% of air global
passengers.
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Growth potential in Africa's aviation
sector is undeniable — 2035 projections

7.7 million

jobs

260+ million passengers by 2035

14 IATA



Challenges

 |Infrastructure constraints

 High costs
« Lack of connectivity
o Safety

« Access to secure and cost-
efficient financial services

 Blocked funds
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Focus Africa Priority Areas
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Safety: Improve operational safety through a data driven, collaborative program to
reduce safety incidents and accidents, in the air and on the ground.

Infrastructure: Facilitate the growth of efficient, secure, and cost-effective aviation
infrastructure.

Connectivity: Promote the liberalization of intra-African market access through the
Single African Air Transport Market (SAATM).

Finance and Distribution: Accelerate the implementation of secure, effective and
cost-efficient financial services and adoption of modern retailing standards.

Sustainability: Assist Africa’s air transport industry to achieve the "Net Zero by
2050" emissions targets agreed to by industry and the UN's International Civil
Aviation Organisation (ICAO).

Future Skills: Promote aviation-related career paths and ensure a steady supply of
diverse and suitably skilled talent to meet the industry’s future needs.
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Sustainability

Level-up knowledge and
resources on sustainability

This initiative is designed to
support airlines in Africa on
their journey to net-zero,
sustainable aviation.

It provides unique access to
resources and seeks to
support airlines develop
reduction programs in line
with the industry’'s 2050 CO2
emissions strategy.
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Encourage countries in Africa
to increase SAF production and
explore development
opportunities

This initiative aims to engage
with a wide range of industry
and policy stakeholders on all
SAF topics and facilitate
cooperation and promote
partnerships between them.

Focus areas include
providing policy support for
the commercialization of SAF
and removing barriers to the
realization of a cost
competitive SAF.

Work with partners to secure
airlines’' access to sustainable
finance

The continued importance of
sustainability for aviation will
accelerate the requirement for
capital to develop new
technologies, infrastructure, and
fuels.

Green Finance will play a huge
role in driving industry initiatives
forward, ensuring that projects
are properly financed, measured,
and accounted for, and providing

a supportive investmentszs

framework TATA



African Airlines CO2
Reduction Initiatives




Kenya Airways — Sustainable Flight Challenge

Passengers on this flight had the opportunity to

participate directly in offsetting the Carbon dioxide
As part of the Sustainable Flight operated the Boeing 787 (CO2) emissions related to their flight to
Challenge by SkyTeam, Kenya Airways Dreamliner aircraft which Amsterdam through the voluntary Carbon

had a flight in May: features advanced offsetting tool. The amount collected was used to
technologies support environmental sustainability projects that

have been qualified by IATA as being credible to

contribute to positive impact on sustainability.

Kenya Airways has put in place various
fuel efficiency initiatives to reduce Kenya Airways used 2% SAF fuel on
carbon emissions in our operations the aircraft to reduce the carbon
including flight dispatch, flight footprint.
operations, maintenance &
engineering

Offered their passengers and working
staff electronic transportation from
designated pick-up points to the
airport for the flight and to designated
drop-off points after the return flight
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Ethiopian Airlines A350-900 Delivery Powered by
SAF

Ethiopian airlines took delivery of its
20th A350-900 aircraft from airbus
on the 28th of April 2023. The
delivery flight used 30% blend
sustainable aviation fuel (SAF) thus
reducing its carbon footprint and
contributing to the ambition set by
IATA, ATAG and ICAO to reach "net
zero carbon emissions by 2050

The airplane also carried 10 tonnes
of humanitarian shipment into
Ethiopia signifying Ethiopian airlines’
commitment to discharge their social

responsibility

/
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South African Airlines Voluntary Offsetting

South African Airways offers its

travelers a data-driven carbon 15 SENEITUS IOV Es SlelEm

stoves to families in
Ghana/Uganda allowing for
cleaner heating and cooking.

offsetting scheme that can be
selected during booking and
costs just $6/tCO2e.
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