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Environmental Trends Assessment

« The sustainable growth of aviation is important for future economic
growth and development, trade and commerce, cultural exchange
and understanding among peoples and nations. It is therefore
crucial to understand the future global trends in growth and the
associated environmental implications in terms of aircraft noise and
emissions.

« The first ICAO Global Environmental Trends were presented and
endorsed at the 37th Session of the Assembly, and since then the
updated global environment trends have been developed and
presented to every Assembly Session to form the basis for their
considerations and decisions.
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Basket of Measures

International aviation
consumed approximately 160
Mt of fuel in 2015.

By 2045, compared with an
anticipated increase of 3.3
times growth in international
air traffic (expressed in
revenue tonne kilometres),
fuel consumption is projected
to increase by 2.2 to 3.1 times
compared to 2015.
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ICAO Environmental Tools

supporting
tools and
function in the
State Action
Plan process
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ICAO Environmental - Public Tools Suite

ICAO Carbon Emissions Calculator
Allows passengers to estimate CO, emissions from their air travel

ICAO Fuel Savings Estimation Tool (IFSET)

To assist States in estimating fuel savings from operational improvements

ICAO CORSIA CO2 Estimation and Reporting Tool (CERT)

To assist States and aeroplanes operators - monitoring and reporting requirements
ICAO E-Learning Course — Module 1. State Action Plan
ICAO Green Meetings Calculator

To support decision making in minimizing CO, emissions from air travel to attend meetings

5 © ICAO 2019
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Baseline Mitigation Expected
scenario Measures Results
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Baseline Mitigation Expected
scenario Measures Results

Data from ICAO Carbon
State Emissions Calculator

Data from Rules of IFSET CERT
State Thumb (ICAO Fuel Savings Estimation Tool)

ICAO Green Meeting Calculator
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Estimating aircraft fuel burn and CO,
emissions:

ICAO Carbon Emissions Calculator

+

© ICAO 2019
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ICAO Carbon Emissions

Calculator _

Description:

ICAO has developed a m
methodology to calculate EAEAN R sl e el
the carbon dioxide e e

emissions from air travel -
. ’ : Dep Airport Arr Airport Passen ger COylpaxiieg (KG)
for use in offset | owpampon | ararpon | oisancegon | awcron |

. L
programmes.
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ICAO Carbon Emissions Calculator Background

* Proliferation of tools for calculating “carbon footprint”
from aviation
— Results differ by factor of 4 or more!
— Unknown data sources and methodologies (black box)
— Inconsistent basis for offsetting

© ICAO 2019



@) (CA0  ENVIRONMENT NO COUNTRY LEFT BEHIND it

ICAO Carbon Emissions Calculator Methodology

 Objectives

User-friendly, unbiased, tool to compute
carbon emissions from air travel

Suitable for use with voluntary offsetting
programmes

Best publicly available data (transparency)

Fully documented

© ICAO 2019
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ICAO Carbon Emissions Calculator Methodology (cont.)

Available on the o
public website :
*,

ICAQ Carbon Emissions Calculator Wethodology

» Methodology Developed through CAEP
 Expertinput provided from
— ICAO Secretariat
- ICAO Member States
- Universities
- NGOs -
- International Air Transport Association — IATA (Airlines)

Version 10

- International Coordinating Council of Aerospace Industries Associations — ICCAIA
(Manufacturers)

« Methodology is internationally recognized and accepted

 All UN air travel GHG inventories are prepared using the ICAO Calculator

12 © ICAO 2019
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° ° @ icaoint/ENVIRONMENTAL-PROTECTION/CarbonOffset/Pages/default aspx
ar On I I |ISSIOI IS exgian 130 50

Calculator - Public Interface

Giobai Prioriies |  Meeti

ICAO Rarbon Emissions Calculator

AO has developed a methodology to calculate the carbon dioxide emissions from air travel for se in

 Transparent A—

The IGAQ Carbon Emissions Calcuiator allows passengers to estimate the emissions atributed to their
ai travel. It is simple to use and requires only a lmited amount of information from the user

“The methodology applies the best publicly available industry data to account for various factors such as
[} asy_ O - u S e aieraf types, route speciic data, passenger load factors and cargo camed

For additional information, please Contacl us of refer FAQ or see the accompanying methodology 0

the ICAQ Carbon Emissions Calculator

o Publicly available S—

O, Emissions per passenger take into consideration the load factor and are based only on pissenger operations (i e. fuel burn
associated with belly freight is not considered). The steps for the estimation of CO; emissions py passenger:

« Delivers consistent estimates of CO, —

Stap 2: Calculation of the passengers' fuel bum based on a passenger freight factor which is derived fom RTK data

suitable for use with offset programs

Step 4: CO: emissians per passenger = (Passengers' fuel bun * 3 18) / Seat accupied

) Seat occupied = Total

Note: for fiights above 3000 km, CO2 emissions per passenger in premium cabin = 2 x GO2 emissions per passenger in economy

 Available since June 2008

http://www.icao.int/ENVIRONMENTAL-
PROTECTION/CarbonOffset/Pages/default.aspx Link to Methodology
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Available on the
APER Website
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Baseline Mitigation Expected
scenario Measures Results

Data from ICAO Carbon
State Emissions Calculator

Data from Rules of IFSET CERT
State Thumb (ICAO Fuel Savings Estimation Tool)

ICAO Green Meeting Calculator
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Estimating Fuel Savings from Operatioral
Changes:

ICAO Fuel Savings
Estimation Tool (IFSET)

=

16 © ICAO 2019
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ICAO Fuel Savings e
Estimation Tool '

£ i

clrb

Level + 28000 25000 0

Description:

Operational measures are one of the instruments
available to States to improve fuel efficiency and
reduce CO, emissions.

The ICAO Fuel Savings Estimation Tool (IFSET)
has been developed by the Secretariat with
support from States and international
organizations to assist the States to estimate fuel
savings in a manner consistent with the models

Custanes (ami

approved by CAEP and aligned with the Global
Air Navigation Plan.

£
Oistance o)

Cstance ()
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The tool can estimate:

— Effects of shortening / eliminating level
segments on departure and approach

— Effects of shorter routes (either in time
or distance)

— Effects of cruising at different altitudes
— Effects of reduced taxi times

18 © ICAO 2019
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e The tool does not:

— Replace detailed modelling or measurement of
fuel consumption

— Estimate fuel consumption from airborne holding

— Compute other elements than fuel consumption /
CO, emissions

19 © ICAO 2019
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IFSET
How it Works: User Input

* Fleet mix defined for baseline and post-implementation
scenario

— Alircraft category
— Alircraft remaining trip distance (optional parameter that will
Increase accuracy for departures)
o User selects “elements” to define the baseline and “new”
procedure

e Tool estimates the change in total fuel consumption
between the 2 scenarios

20 © ICAO 2019
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IFSET
Example

Objective

Operational measures are one of the instruments available to States to improve fuel efficiency and reduce CO2 emissions. The ICAQ Fuel Savings
Estimation Tool (IFSET) has been developed by the Secretariat with support from States and international organizations to assist the States to
estimate fuel savings in a manner consistent with the models approved by CAEP and aligned with the Global Air Navigation Plan.

The ICAQ Fuel Savings Estimation Tool (IFSET) is not intended to replace the use of detailed measurement or modelling of fuel savings, where
those capabilities exist. Rather, it is provided to assist those States without such facilities to estimate the benefits from operational improvements in
a harmonized way.

User Guide: IFSET Ver 2.1 User Guide

Please note that all the information saved in this web tool can be seen by the public. Therefore you should delete the event when you
have finished using the tool.

Copyright 2011-2016 ICAO.

21 © ICAO 2019
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Step 1 - Define New Scenario

Scenario Name Example
Aircraft Base Flights New Flights Continuing Old Flights Remaining Trip {nm)
1 Single Aisle Jet v 1000 1000 0 1160
2 ' Turboprop r 500 500 0 T40

Save any change on the page by clicking "Save” before clicking "MNext Step”.

Copyright 2011-2016 ICAQ.

22 © ICAO 2019




ICAO  ENVIRONMENT NO COUNTRY LEFT BEHINDS

Step 2 - Saved Old/New Procedure Definition

Scenario Name: Example

CAd Procedure Defintion

From Abt (1t) To Alt [} Distance (nm) Tima (sec)
1 Taxi v 1200
2 Climb b 000 20000 B
3 Level v 20000 20000 20
4 Climb v 20000 28000 20

Merw Procedurs Definition

From Al {It) To Alt (i) Distance (nm)

2 Climb v 000 25000 57

3 Level v 25000 25000

20
.
I T TS T
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Step 3 - Estimated Fuel Changes Report

Scanario Name: Exampls

Distarce [nm) Altitide (1) Distarce jnmj ARiTode (i)
4] 3000 a ¥000
I 20000 -1 25000
57 20000 ki) 25000
T 2000
Oid Procedurs Hew Procedurs
25 / =
i » . 20
"™ g'
= =
: :
T =
-
H g
54
L
o 20 a0 &0

Distance (nm)
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Scenario Name

Example

Old Climb Fuel (KG)

923000

Old Descent Fuel (KG)
0

Old Level Fuel (KG)
155800

Old Taxi Fuel (KG)

258800

[ICAO  ENVIRONMENT

Old Fuel Consumption (KG)

1337600

NO COUNTRY LEFT BEI;!

Estimated Fuel Changes Report

1283000

Estimated Detailed Fuel Changes Report

New Climb Fuel (KG)

921000

New Descent Fuel (KG)

0

New Level Fuel (KG)

146400

New Taxi Fuel (KG)

215600

New Fuel Consumption (KG)

savings (KG) savings (%)

-54500 -4.10

Climb Savings (KG)

-2100

Descent Savings (KG)

0

Level Savings (KG}
-9400

Taxi Savings (KG)

-43100

Export to Excel

© ICAO 2019
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I FS ET = I n S u m m a ry GREEN RNP APPROACH BENEFITS

Lower Koise

- Reduced Track Mite Distance
- Less Foel Consumed

- Reduced Emissioas

Operational Measure
Implementation (planned or
post)

+

Confimunos Doscanf drvival e Throst)
Integrated With RNP Apgroach

Non-RVSM RVSM

i U e S l Need to quantify change in
-y i e fuel consumption, but don’t

T PR S have the tools?
=-! ——‘—
&h ;E:: \ & Conventional Departure Continuous Climb Operations

FL350 -—_— FL350 ———J_ —_

F1340 —l——@
FL330 —:‘ FL330 -.-:l

FL320 __b_.h U S E ",...;' e
FL310 —L——— FL310 _—J_ ._."

FL300 L_: ﬁ ““- e .\n' / ‘...u' \

--------------------

FL290 MR~ | P -‘ . )
tﬂ:l:i . 4::::‘:
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Baseline Mitigation Expected
scenario Measures Results

Data from ICAO Carbon
State Emissions Calculator

Data from Rules of IFSET CERT
State Thumb (ICAO Fuel Savings Estimation Tool)

ICAO Green Meeting Calculator
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2 wRS I A[ CO, Estimation & :
@ C.‘/‘:’ R epo rting Tool {C ERT) Version 2019

of

Step 2. CO, emissions estimation
licability of CORSIA and eligibility to use the ICAO CORSIA CERT in 2020

NO COUNTRY LEFT BEHIND:
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Description:

The ICAO CORSIA CERT is one of the five ICAO

CORSIA Implementation Elements and is reflected in the
ICAO document entitled "ICAO CORSIA CO, Estimation
and Reporting Tool", referenced in Annex 16, Volume IV.

~N

The ICAO CORSIA CERT supports aeroplane operators
in fulfilling their monitoring and reporting requirements in
CORSIA by populating the standardized Emissions
Monitoring Plan and Emissions Report templates.

CO, Estimation &

Version 2019
Reporting Tool (CERT) ersien

Step 2. CO, emissions estimation

- J

29

y of of licability of CORSIA and eligibility to use the ICAO CORSIA CERT in 2020

Import Input File
{.csv)

ICAQ Aircraft Type Designator

© ICAO 2019
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ICAO E-Learning Training Tutorial

STATES' ACTION PLANS ON CO: EMISSIONS REDUCTION
FROM INTERNATIONAL AVIATION

© ICAO 2019
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ICAO UNITAR Online Training Tutorial

¥ cro ==l @ unitar

STATES' ACTION PLANS ON COz EMISSIONS REDUCTION
FROM INTERNATIONAL AVIATION

@) UN CC:e-Learn

Think, Talk, Act Climate

www.icao.int/environmental-protection

https://unccelearn.org

This e-tutorial aims to build an understanding of the importance of States' Action Plans
in the civil aviation sector.

It shows how, by adopting the right "basket of measures" in the aviation sector,
according to their own contexts, States can mitigate the Greenhouse Gas Emissions
from international aviation .

31
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Tutaorial

Tutorial

BE «

Fueopean Union st

@ ‘ |CAO ALY FNDED BY

OVERVIEW

SECTION 1: introduction

SECTION 2: What is a State Action Plan

WELCOME! SECTION 3: Elements of a State Action Plan
This e-tutorial aims to familiarize you 1. Define the activities related to the development

with States’ Action Plans on CO2 of 3 State Action Plan SECTION 4: Potential Mitigation Measures.
Emissions Reduction from International 2. Explain why it is important to develop a State

Aviation. By the end of the tutorial, you Action Plan

should be able to: 3, Describe the main information which should SECTION B: Assistance to States

be included in a State Action Plan

This e-tutorial was produced with the finandial assistance of the European Union.
The views expressed herein can in no way be taken to reflect the official opinion of the European Union.
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Planning Meeting Locations:
ICAO Green Meetings Calculator

ICAO
Green

Meetings
Calculator

© ICAO 2019
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Description:

The ICAO Green Meetings Calculator (IGMC) is a tool developed in
response to request from UN Travel Offices

designed to support decision-making in reducing the carbon
emissions from air travel to attend meetings.

~

The software generates an optimal location for a meeting in terms
of CO2 emissions, taking into consideration the city of origin and
the number of participants, as well as other parameters. While
many factors may affect the decision for where a meeting should

be held, the calculator helps facilitate the planning process.

(New interface and new
functionalities under development)

© ICAO 2019
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All of ICAQ’s environmental tools are available
free of charge from:

http://www.icao.int/env

oo~ @ Sun

SRR DS T 5 1ca0 Fl-r%l Savings Estimation Tool ‘é@’ CHRSIA R eteteean o
Designed for a . Designed for
..! Windows" > I v Windows"
.‘- 7 Vets 4P " 7, Vista, P

Available on the . :;flg:d for D Available on the
App Store A o, Vindows’ App Store
i, Available on the Android _dm Available on the Android
_'ﬁ' App Si10/(=  *The special interface to the ICAO Carbon Emissions Calculator is available 'ﬁ' App Store 7

through the APER portal.
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For more information, please visit our website: http://www.icao.int/env
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Additiona
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A SUSTAINABLE FUTURE

o 2016 RV

& cro

ON BOARD

ASUSTAINABLE FUTURE

NO COUNTRY LEFT BEHIND:

Information

L,
i |Icr0

DESTINATION GREEN

Doc 9988

Guidance on the Development of States
Action Plans on COZ Emissions Reduction

INTERNATIONAL CIVIL AVIATION ORGANIZATION
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ENVIRONMENT

North American

Central American Western and European and Eastern and

and Caribbean South American IcA0 Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC) Office [SAM] Office Headquarters [WACAF) Office [EUR/NAT] Office [MID) Office |ESAF] Office |APAC) Sub-office  [APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkek

THANK YOU
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