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Airports of
Tomorrow

The forum’s flagship
aviation decarbonisation
initiative

2024 Pillars of Work

Airports of
Tomorrow

Cross-Pillar Advisory Partner: ACI World M

Ao 09N
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Infrastructure Sustainable Aviation Fuels (SAF)

g O

Energy Hubs

New infrastructure needs
for hydrogen and battery
electric aircrafts

e
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Resilience
Maintaining safe, secure
and sustainable
operations amid a
changing climate
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Smart & Circular
Digitalization tools to
optimize airports’
operations
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Supply scaling

Overcoming regional De-risking SAF investment
barriers to scaling SAF by connecting public &
worldwide private actors

Financing

Knowledge Partners

McKinsey

Knowledge Partners

Knowledge Partners
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Knowledge Partners

Target True Zero: _
Government.Policy.Toolkit to
Accelerate Uptake of Eléctric
and Hydrogen Aircraft
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AoT brings together the aviation decarbonisation value chain

Advisory Partner | International Organizations | Financing
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Drivers behind
aviation
decarbonisation
investment at
airports

Government Policy

Affects the availability of funding
through incentives, and the legal
basis for adopting decarbonisation
measures (e.g. landing charges)

Airport Ownership
Government-owned airports will
be subject to national priorities
and restrictions while private
airports may have flexibility if
they are part of a multi-national
firm

Airport Archetype

City airports, global hub
connector, cargo champions or
leisure gateways will affect
their users’ priorities

%
&
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Financial Environment

Banks and financial institutions in
“climate-mature” geographies will offer
more green finance instruments and
may even require climate disclosure

Airport Size

Larger airports can have stronger
balance sheets, but not always — small
airports may have greater flexibility in
their project choices

Public Opinion

Can marginally change the way projects
are perceived, especially from a noise
and nuisance reduction point of view



often represent lower-risk investment for financial
Small Alrport size? e institutions, and may have access to a wider
network of funding. Some exceptions apply.

Toolkit champions . Featured case studies . Additional examples M = Millions of passengers per airport (2022)

5 _ Heathrow (LHR) 61 M Govern ment pOI |Cy d nd
= Herselle (RS 101 Fiumicino (FCO) 29 M [ . ° °
| S airport size are the main
Schiphol (AMS) 52 M
mmomsn e drivers behind airport
Dallas (DFW) 73 M
d b [ [} [}
. somiooen % ecarbonisation projects

N Abidjan (ABJ) 2 M alya (AYT) 31 M

% Grupo Aeroportuario Centro Norte (OMA) 23 M

g Atlanta (ATL) 93 M

uardia . . o epe
O oo 2A @R <1 1 LR M | | These in turn have an impact on accessibility to

S /./ A A R finance. Airport size impacts revenue, risk profile
Q Dubai (DXB} 56 M as a borrower and access to financial institutions
£ and investors.
8- Istanbul (IST) 64 M /.
_= Sharm El Sheikh (SSH) 8 M ) Cairo (CAl) 20 M /
< 5
S 3 Hence larger airports with stronger balance sheets
5
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Airport decarbonisation drivers matrix




Airport emissions breakdown

Scope 1 Scope 2

03 I s =7

0 . Direct emissions Purchased V S Upstream and
Th e d eca rbo n Isat I O n from owned or energy consumed downstream

. f . controlled resources by the company emissions
Includes emissions from owned or Includes emissions from electricity used Covers emissions of suppliers and
operated facilities including stores, in stores, distribution centres and other consumers
warehouses and distribution centres, plus facilities

emissions from company vehicles

~ 3% ~ 97%
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of the airport’s carbon emissions of the airport’s carbon emissions
profile profile
: : Y
A number of short-, medium- and long-term options could ) v
be explored to address Scope 1 and 2 emissions, and to airport
9 9 o 0 o carbon
influence the supply chain on Scope 3 emissions reduction ARPORS COURCL accreditation




More sustainable propulsion will require infrastructure changes at airports

Electricity consumption at a typical intercontinental hub, GWh per year

Current state: Future state: airports could consume 5-10 times Notes:
alrpod; consume more electricity to support alternative propulsion 1 The terminal figure (280 GWh/y1)
electricity for . . .
terminal operations Is based ?In di rrtatr_t gréd el|e_|ctr|ftj1ty

: consumption at London Heathrow
(e.g. lighting, HVAC, 1,250-2,450 ki e

in 2019; we assume the same
consumption in 2050, though other
factors may drive changes (e.g.
energy efficiency improvements,
increased ground vehicle charging
requirements etc.).

water management)

500-1,600

2 The low end of costs is assumed
in MPP's prudent scenario; the
mid-range is assumed for MPP's
450-500 optimistic scenario.

Source: McKinsey & Co.

Bl

Terminal Total Liquefaction F'umpiT_g and Aircraft charging Terminal . Future state . Current state
cooling
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|-j Electricity consumption could increase % New infrastructure value chains for ?f Land requirements should clean energy
5-10x by 2050 battery electric aviation and hydrogen ©Cl| pe generated onsite




Alternative propulsion could require $700bn-$1.7tn by 2050, with 10% on-airport

909, !nvestment for off-airport MPP prudent scenario ($ millions, 2022)

infrastructure (power
E E E 3,921 ? E 1,328

generation, hydrogen
electrolysis and infrastructure)

- Investment needed for
T aireort infrastructure will be Intercontinental hub

Major regional airport

g significantly higher for larger 6.7
. e e 0.1 -
Q airports, similar to the 1] _E_ +
0 investment needed to build a o1 B 05
- .
o new terminal
(=3
=
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G Small regional airport Municipal airport
P~ = Cost to °perat°rs of Energy Fuel Distribution Fuel management, Total Energy Fuel Distribution Fuel management, Total
() ) . I . Isi acquisition and  storage and to aircraft back-up and acquisition and  storage and to aircraft back-up and
I >< alternative propulsion are praduction processing safety systems production processing safety systems
O expected to be around 76-
86% higher over the market Notes: 1 Includes capex for zero-emission energy generation; 2 Airport would Source: McKinsey & Co. . Battery-electric . Hydrogen
price for green electricity be unlikely to cover the full cost of energy acquisition and production on its own
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Our airport
financing
toolkit

In colisboration WORLD
with Oliver Wyman ECONOMIC
FORUM

~—

Financing The Airports
Of Tomorrow:
A Green Transition Toolkit

WHITE PAPER
NOVEMBER 2023

Governing policy’ Mature

Nascent

Small

Airport size?

@ 5 Green bonds orloans @ 6 Private capital

. 7 Development bank loans and grants

Large

. 1 Commercial loans @) 2 Government loans or grants @ 3 Conventional corporate bonds @ 4 Sustainability-linked bonds or loans

While the specific financing options available to an individual airports may vary,
funding sources that have been used to finance infrastructure, operations and energy
transition can be grouped into seven main categories

10
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A number of options can be available to finance airports’ transition

Description

Commercial loans

Debt-based capital from financial institutions at a fixed or
floating interest rate

Pricing

Depends on airport
creditworthiness, yield, tenor
and other factors

Sustainability

Decarbonisation or
conventional projects

Example

Antalya Airport,
Turkey

Government loans or
grants

Debt-based capital that does not need to be repaid

Often free (but competitively
available)

Predefined uses,
including decarb

El Dorado Airport,
Bogota

Conventional corporate
bonds

Debt raised from institutional investors such as pension
funds, with coupons paid to bondholder

Average 2.96% coupon rate
since 2018

Infrastructure,
operations, expansion &
decarb

Dallas Forth
Worth, US

Sustainability-linked
loans or bonds

Financial instruments that incentivise the issuer to achieve
predetermined sustainability performance targets

Potentially lower interest
rates than conventional
loan/bonds

Linked to transition plans
and carbon targets

OMA, Mexico

Green loans or bonds

Financial instruments that allow airports to raise debt-
based capital for green projects only

Potentially less expensive

Only low-carbon projects

Indira Ghandi
Airport, Delhi

Private capital

Private equity, venture capital and other forms of
investment, incl. from institutional investors and PPPs

Slightly higher than
conventional corporate loans
or gov't loans

Conventional or
decarbonisation projects

La Guardia, New
York

Multilateral dev. bank
loans / grants

Medium- and long-term capital for investment, often
supported by technical assistance

Usually advantageous
conditions

Unlikely to cover
conventional projects

Kunming, China

11




2024 Timeline %Tomorrow

Legend
Wl AoT initiative-wide events W World Economic Forum events
|nd|Cat|Ve Dates \mfrastructure Pillar focused events Other key industry events
[0 SAF Pillar focused events

May June July August

05 15-16/05 ==

o <Ml Annual Meeting of the New *
Sustainable Skies, Champions '24

Farnborough, UK Dalian, China

22-26/07

Farnborough Airshow

- Smart & circular airports
roundtable

20-22/05
Future Aviation Forum'24,

Webinar: Airport SAF
incentives

- Electrification @ airports
panel

SAF Roundtable,Hong ¥
Kong

a h ea d September October November December

Global Future Councils m Conference of Parties : Whitepaper: SAF offtake
Meeting ‘24 (COP) 29 manual for financiers

Baku, Azerbaijan
22-23/10 [ ]

Next steps
and year

Riyadh, KSA

SAF Roundtable, Brazil <>

SAF Roundtable, Japan

Webinar: Blended Finance
for SAF
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Contact details: giorgio.parolini@weforum.org
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