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An initiative of the World Economic Forum in partnership with ACI World M
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Energy Hubs Resilience Smart & Circular Supply scaling Financing

Future energy needs Climate adaptation Operational efficiency Overcoming barriers De-risking investment
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Battery-electric and hydrogen projects

While there’s a good momentum worldwide, most of efforts concentrate in EU and NA

54%

Worldwide projects are related with
battery-electric & hydrogen techs

Other Hybrid
Engine 4% 1%
4% ‘
Electric
Aeroplane 34%

18%

UAM/AAM
19%

1 outof /D H MOUs

Battery-electric & hydrogen projects
developed in Central & SAM
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NAM Feasibility studies on H, airports

Montréal, Vancouver, Toronto (CAN)
Houston, Atlanta (USA)

ACI-America has 348 members
72 ACI-LAC (source)

276 ACI-NA (source)

Source: ICAQ In-sector aviation CO, emissions reduction activities technology tracker (2018-2023)



https://aci-lac.aero/aeropuertos-miembros/
https://portal.airportscouncil.org/Portal/Directories/Airports.aspx
https://www.icao.int/environmental-protection/SAC/Pages/Technology.aspx

How is America transitioning to Clean H,?

Read the full report here

LATAM countries

Argentina: Is prioritizing clean hydrogen production technologies, expecting to create
13,000 jobs by 2030 and 82,000 by 2050

Brasil: The Brazilian government committed to investing approx. BRL 200 million
per year by 2025 into clean hydrogen R&D

Chile: Expects to have 5 GW of electrolysis capacity operating or under development
by 2025 and 25 GW by 2030

Colombia: Is actively expanding its clean hydrogen economy with six potential hubs
operational by 2050, 28 projects at various stages of development and three operational

Mexico: Expects 51,000 tonnes of hydrogen demand by 2025 driven by refining
and petrochemical activities
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Panama: Partnered with the Dominican Republic to support energy resources
and optimize hydrogen transportation between the two countries

Uruguay: Signed an agreement with Germany to share knowledge and technical
capacities for renewable energy sources and alternative fuels

Read the full program here

United States of America

Clean
Hydrogen
Production

Delivery and
Storage
Infrastructure

End Uses
and Market
Adoption

Enablers

@ ® Target strategic, high-impact end uses

. @ Reduce the cost of clean hydrogen

Enabla S2/kg by elecirolysis by 2026 and $14g H, by 2031

Focus on regional networks
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Strategies and Enablers to Achieve the Clean Hydrogen Vision

Opportunities

Clean Hydrogen Production
= 10 MMT by 2030
= 20 MMT by 2040
= 50 MMT by 2050

Greenhouse Gas Reduction

= 10% reduction economy-wide

Work with other agencies to accelerate market lft off

Enablers

Workforce Development standards

Economic Impact
= 100,000 new direct and
Policies and incentives Stimulating private Energy and indirect jobs by 2030

sector investment environmental justice

Actions and Milestones for the Near-, Mid-, and Long-Term

2022-2025

@ 2026-2029 @ 2030-2035
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De Quero, Alejandro | Infrastructure Lead, Airports of Tomorrow | World Economic Forum


https://www.weforum.org/publications/accelerating-the-clean-hydrogen-economy-in-latin-america/
https://www.hydrogen.energy.gov/library/roadmaps-vision/clean-hydrogen-strategy-roadmap

Sustainable propulsion requires new infrastructure

Airports could consume 5-10 times more electricity Solution will depend on increasing traffic and airport size
Electricity consumption Liquid hydrogen distributions
Electricity consumption at a typical intercontinental hub, GWh per year Model Description lllustration
-in- - Trucks deliver LH, fuel to the airport
Current state: Future state: airports could consume 5-10 times o Al-in-one truck E'“'ﬂlﬁf?ﬂ E'WQI:[IQUIU' :ﬂf*: or 'r'-p’ -
airports consume more electricity to support alternative propulsion madkarcapsile e :
electricity for - The same vehicles drive onto — .
terminal operations the ramp and refuel aircraft 0=
(e.g. lighting, HVAC, 1,250-2,450

Future state Current state
. . e Dedicated onsite - LH, tanker trucks deliver fuel to
bowsers a storage facility at the airport s s i
- LH, is distributed to aircraft on L} ol ; 1 HH
the ramp by dedicated bowsers |

water management)

500-1,600
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> 9 Hydrant system - LH, tanker trucks deliver fued to
Lok a storage facility at the airport l
i - LH, is distributed to the ramp using E‘» ;';15‘.'_ + AT :\LEEU
450-500 c underground pipelines, where aircraft = .
ﬂJ are refuelled from hydrants
3
5
n = o Onsite liquefaction - A gaseous hydrogen (GH,) pipeline
. . . . . . delivers fuel to the & rt, where it
Terminal Total Liquefaction Pump|T_g and Aircraft charging Terminal i I|:Tu:rl:'f| eﬁiear?ul :Zr'j ;r; 5 e |
cooling = : ey by
- LH, is distributed to the ramp via i — 0™ | @ .
underground pipelines connected ! =
H H H H H to hydrants and/or via capsules
- New infrastructure value chains for sustainable aviation ? P
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- Land requirements for clean energy could be generated onsite




By 2050, novel propulsion could require $700bn-$1.7tn

Approximately 10% of this investment will be for on-airport infrastructure

MPP prudent scenario ($ millions, 2022)

Intercontinental hub

Major regional airport

78

Small regional airport

i 0.1 I

U. 1 6- 7
0.8

Municipal airport

Energy Fuel Distribution  Fuel management, Total
acquisition and  storage and to aircraft back-up and
production processing safety systems

Notes: 1 Includes capex for zero-emission energy generation; 2 Airport would
be unlikely to cover the full cost of energy acquisition and production on its own

Energy Fuel
acquisition and  storage and
production processing

Source: McKinsey & Co.

Distribution  Fuel management, Total
to aircraft back-up and
safety systems

. Battery-electric . Hydrogen

De Quero, Alejandro | Infrastructure Lead,

Airports of Tomorrow | World Economic Forum



Financing a multi-fuel scenario for airports

Main drivers behind current decarbonization projects Financing infrastructure, operations and energy transition

Government policy and airport size Funding sources groups

e
2 Heathrow (LHR) 61 M
£ Marseille (MRS) 10 M
Fiumicino (FCO) 29 M
Schiphol (AMS) 52 M A
Delhi (DEL) 59 M
o
Dallas (DFW) 73 M =
Bogota (BOG) 36 M )‘ =
.\ Abidjan (ABJ) 2 M .w
=§ Grupo Aeroportuario Centro Norte (OMA) 23 M —5'
2 e 5
E o
g Atlanta (ATL) 93 M E
8 LaGuardia (LGA) 30 M . g
.\ George, ZA (GRJ) <1 M 8
Kunming Changshui (KMG) 32 M
Dubai (DXB) 66 M -~ ./
=
@
2
Istanbul (IST) 64 M~ . 2
Sharm El Sheikh (SSH) 8 M /. Cairo (CAI) 20 M /.
5
3 Small Airport size? Large
2
. 1 Commercial loans . 2 Government loans or grants . 3 Conventional corporate bonds . 4 Sustainability-linked bonds or loans
Small Airport size? Lar
m IEOIES 2= . 5 Green bonds or loans @ 6 Private capital . 7 Development bank loans and grants
Toolkit champions . Featured case studies . Additional examples M = Millions of passengers per airport (2022)

De Quero, Alejandro | Infrastructure Lead, Airports of Tomorrow | World Economic Forum
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Governments can play a key role

Three priority areas
7 e

Frame a net-zero aviation Create an enabling Accelerating uptake

strategy environment

Delivering net-zero aviation by 2050 States should support R&D, ensure Governments can accelerate zero-

requires states to frame strategies access to infrastructure, update emissions aviation through

suited to national circumstances. regulations and collaborate to subsidies, economic instruments,
accelerate alternative propulsion. mandates and fostering public

confidence.

De Quero, Alejandro | Infrastructure Lead, Airports of Tomorrow | World Economic Forum



Financial measures for battery-electric and hydrogen

Support the adoption of new technologies to address cost differentials and increase competitiveness.

Carbon pricing

Reduce demand for fossil fuel by raising the price
of kerosene-based fuel and encourage sustainable
alternatives (EU’s Emissions Trading Scheme)

Support with capital costs

Supporting operators with the capital costs of
purchasing new alternative propulsion aircraft or
retrofitting existing aircraft (example: EVs.).

Carbon markets

Market-based measures could incorporate
additional benefits for early adopters (like carbon
credits) for emissions avoided during a period.
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Landing and navigation fees

Airports and air navigation service providers to set
fee structures that incentivize lower-carbon flying,
while reviewing weight-based navigation fees.

Subsidies for alternative fuels

Subsidies or tax breaks on green hydrogen and
renewable electricity used for aviation, reducing
the price for operators.
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Passenger levies

Passengers travelling on novel propulsion aircraft
could pay a lower rate of passenger departure tax
or air passenger duty.
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Building the next steps for aviation decarbonization

A decarbonization technology-agnostic Significant and additional investment is required National, regional, and global government
approach must be settled from the beginning. to build zero-emission propulsion. policy alignment is key to achieve global targets

A balanced strategy Develop the ecosystem Open for collaboration
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2024 Pillars of Work
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Cross-Pillar Advisory Partner: ACI World M

AIRPORTS COUNCIL
INTERNATIONAL

Infrastructure Sustainable Aviation Fuels (SAF)

g O

Energy Hubs

New infrastructure needs
for hydrogen and battery
electric aircrafts

Resilience

Maintaining safe, secure
and sustainable
operations amid a
changing climate

928

5=
Smart & Circular

Digitalization tools to
optimize airports’
operations

%

Financing

De-risking SAF investment
by connecting public &
private actors

Supply scaling

Overcoming regional
barriers to scaling SAF
worldwide

Knowledge Partners

McKinsey
& Company

Champions
Ul o

DUBA!

AIRBUS
U AtkinsReéalis

Knowledge Partners

U AtkinsRealis

Champions
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AIRPORT

Knowledge Partners

ARUP

Champions
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Knowledge Partners

KEARNEY

Champions @
European Bank
E c o for Reconstruction and Development
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Improve moving life
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Initiative overview

[ Useful material

OO The purpose (one pager).

01 The community and activities (slide deck).

02 Airports of Tomorrow website

()3 CEOs join forces to transform airports

04 From passenger hubs into energy hubs

05 What's coming? Calendar of activities

Airports of
Tomorrow

Latest reports ]

March
2024

Nov
2023

July
2023

June
2023

April
2023

July
2022

Scaling Up Sustainable Aviation Fuel Supply: Overcoming Barriers
in Europe, the US and the Middle East

Financing The Airports Of Tomorrow: A Green Transition Toolkit

Target True Zero: Government Policy Toolkit to Accelerate Uptake
of Electric and Hydrogen Aircraft

Sustainable Aviation Fuels: Offtake Manual

Target True Zero: Delivering the Infrastructure for Battery and
Hydrogen-Powered Flight

Target True Zero: Unlocking Sustainable Battery and Hydrogen-
Powered Flight



https://www.weforum.org/publications/scaling-sustainable-aviation-fuel-supply-overcoming-barriers-in-europe-north-america-and-the-middle-east/
https://www.weforum.org/publications/scaling-sustainable-aviation-fuel-supply-overcoming-barriers-in-europe-north-america-and-the-middle-east/
https://www.weforum.org/publications/financing-the-airports-of-tomorrow-a-green-transition-toolkit/
https://www.weforum.org/publications/target-true-zero-government-policy-toolkit-to-accelerate-uptake-of-electric-and-hydrogen-aircraft/
https://www.weforum.org/publications/target-true-zero-government-policy-toolkit-to-accelerate-uptake-of-electric-and-hydrogen-aircraft/
https://www.weforum.org/publications/sustainable-aviation-fuels-offtake-manual/
https://www.weforum.org/publications/target-true-zero-delivering-the-infrastructure-for-battery-and-hydrogen-powered-flight/
https://www.weforum.org/publications/target-true-zero-delivering-the-infrastructure-for-battery-and-hydrogen-powered-flight/
https://www.weforum.org/publications/target-true-zero-unlocking-sustainable-battery-and-hydrogen-powered-flight/
https://www.weforum.org/publications/target-true-zero-unlocking-sustainable-battery-and-hydrogen-powered-flight/
https://weforum.box.com/s/a0rmoikftr9pbzwn34mgnrs4mr2hpvu7
https://weforum.box.com/s/a0rmoikftr9pbzwn34mgnrs4mr2hpvu7
https://initiatives.weforum.org/airports-of-tomorrow/home
https://www.weforum.org/press/2023/06/50-ceos-join-forces-in-new-world-economic-forum-initiative-to-transform-airports-into-clean-energy-hubs-e78108d036
https://www.weforum.org/agenda/2023/03/airports-from-passenger-hubs-to-energy-hubs/
https://www3.weforum.org/docs/WEF_AoT_What's_Coming_2024.pdf
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