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ICAO Environmental Tools

Items Sessions

Action Plan Emissions Reduction (APER) Website 10 minutes
Environmental Benefit Tool (EBT) with Demo 25 minutes
ICAO Carbon Emission Calculator (ICEC) 10 minutes

Coffee Break 5 minutes

Marginal Abatement Cost (MAC) Curve Tool with Demo 25 minutes

ICAO Fuel Savings Estimation Tool (IFSET) 15 minutes

E-Learning Training Course on States Action Plan 10 minutes

For assistance, please contact actionplan@icao.int
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ICAO Environmental Tools Suite

These tools can be divided into two categories:

Publically Available Tools
Dedicated Tools — Not Publically Available
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ICAO Environment — 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 CO, Estimation and Reporting Tool (CERT)

To assist States and aeroplanes operators - monitoring and reporting requirements

ICAO E-Learning Course — Module 1. State Action Plan

«+a  ICAO Green Meetings Calculator

& 00 To support decision making in minimizing CO, emissions from air travel to attend meetings
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ICAO Environment — Dedicated Tools
Developed for specific uses and for specific users

Environmental Benefits Tool (EBT)
Marginal Abatement Cost Curve
ICAO Online Training course — UNITAR

Aviation Environmental System (AES)
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ICAO Environmental Tools Relations

supporting
tools and

function in the
State Action
Plan process
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Baseline Mitigation Expected
scenario Measures Results

Data from ICAO Carbon MAC Curve
State Emissions Calculator

Data from Rules of IFSET
State Thumb (ICAO Fuel Savings Estimation Tool)
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Action Plan Emissions Reduction (APER) Website

ICAO SECURE PORTAL Welcome Page

Action Plan on

Welcome to the Action Plan on Emissions

Action Plan
Emissions Reduction . : - ;
SUBMIT A STATE ACTION REductlon (APER) webSIte on Emissio

CONTACT ICAD
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Reduction

Action Plan
on Emissiol
Reduction

‘on climate change for the

international aviation sector, involving all interested parties at national level. The level of detail submitted within a State ;':ﬁ,tlh:n:i::::;;fned
Action Plan will ultimately enable ICAQ to compile global progress towards meeting the goals set by Assembly

Resolution A37-19, and reaffirmed by A38-18, A39-2, and A40-18. States are invited to update their State Action Plans

every three years, so that ICAO can continue to compile the quantified information submitted.

This website has been developed to assist States that want to prepare and submit their State Action Plan to ICAQ.
State Action Plans enable all ICAO Member States to establish a long-term strategy on climate change for the

UPCOMING EVENTS: State Action Plans — Online Regional Seminars 2020

SAM/NACC - 27 to 28 July, starting at 13:00 Lima / 13:00 Mexico City time

EUR/NAT - 29 to 30 July, starting at 14:00 Paris time

ESAF/WACAF - 03 to 04 August, starting at 15:00 Nairobi / 12:00 Dakar time nphasized thatif a State
APAC - 05 to 06 August, starting at 08:00 Bangkok time AL s
MID - 25 to 26 August, starting at 13:00 Cairo time
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Action Plan Emissions Reduction (APER) Website

e Resources

—  Document 9988 - Guidance Material for the Development of States' Action Plans

—  Document 10031 - Guidance on Environmental Assessment of Proposed Air

Traffic Management Operational Changes
—  Transforming Global Aviation Collection

—  Feasibility Studies

© ICAO 2020
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Action Plan Emissions Reduction (APER) Website

* Tool links & guidance

Environmental Benefit Tool (EBT)

ICAO e-learning course on Action Plans
ICAO Carbon Emissions Calculator for States
Marginal Abatement Cost (MAC) Curve Tool
ICAO Fuel Savings Estimation Tool

Eco-Airport Toolkit e-collection

NO COUNTRY LEFT BEHIND 5
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Action Plan Emissions Reduction (APER) Website

e Miscellaneous

Assembly Resolution A40-18 — Climate Change
International RTK by State

Fuel burn and RTK by State

Form M

Seminar Material

© ICAO 2020
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Action Plan Emissions Reduction (APER) Website

APER
ICAD Secure Portal > APER > SUBMIT A STATE ACTION PLAN
O cior SUBMIT A STATE ACTION PLAN
.fff,'}" L Welcome to the Action Plan on Emissions Reduction J—
CONTACT IGAO (APER) Website o i:‘.}.’;'t'?!:)‘

There are two ways to submit a State Action Plan through the APER.

1) Complete the step-by-step process of entering data directly on the site, with the option to upload supporting material; or
2) Upload a complete the State Action Plan as a PDF or Word document, along with any supporting material.

Please select the submission process that you would like to follow:
FOLLOW THE STEP-BY- UPLOAD A COMPLETE
STEP APER PROCESS STATE ACTION PLAN

© ICAO 2020
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Environmental Benefit Tool (EBT)

e Background

ance Document for the Development of
States’ Action Plans (Doc 9988)
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Environmental Benefits Tool

Baseline
Scenario
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Environmental Benefits Tool (EBT)

* Description:

Welcome Page
— The EBT is a tool developed for supporting WELCOME TO THE ENVIRONMENTAL BENEFIT TOOL (EST)

This tool helps States to develop their Action Plan (Bazeling, Mitigstion Measures, Expected Results)

States in the development of their State Action

A tutorial has been developed

Plan The tutorial (text and video) can be accessed at all t

—  This tool allows easily generating a baseline

scenario, estimating the impact of mitigation
measures and finally generating expected

results.
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* Objectives

—  Helps to develop the Baseline Q&asures |

—  Helps to estimate the Mitigation Measures

Expected

Results -
—  Helps to generate the Expected Results \ 4

N
ACTION PLAN

16 © ICAO 2020




ICAO  ENVIRONMEN NO COUNTRY LEFT BEHIND

Environmental Benefit Tool (EBT)

1. Aircraft-related technology development 4. More efficient operations
Rl 1. Historical data { 1. Fuel savings
A 2. Alternative fuels | 5. Economic/Market-based measures
L MEASURES | EXPECTED
- i | : e 6. Regulatory measures [ other e
Ol 2 Baseline 2.CO; savings

1. Select baseline methodology:

 Method A — The main national air carrier of the State has a fleet of no more than 10 aircraft
* Method B — The State has access to data for 5 years or more
* Method C— The State only has data available for a single year

2. Generate the baseline up to 2050

Calculate the impacts of the mitigation measures based on Rules of Thumb, IFSET or State data

Generate the expected results by combining baseline and mitigation measures information
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Environmental Benefit Tool (EBT)

1. Aircraft-related technology dewvelopment 4. More efficient operations
HISTORICAL 1. Historical data 1. Fuel savings
DATA FE e i e aairaciMaiket: hacoi 1EASUTES
2. Alternative fuels 5. Econo Viarket- base easures
MEASURES EREECIER:
= . | ¢ e RTTTII re RESULTS
BASELINE 2. Baseline 2. CO; savings
Input Mext (Baseline)
HISTORICAL DATA
Year International RTK International Fuel burn Efficiency
[\ (Tonnes) (Intl. Fuel burn J Intl. RTK)
2007 500,000.00 200,000.00 0.400 Example based on
2008 560,000.00 215,000.00 0.331
--------------------------------------------------------------------------------------------------------------------------------------- Method B - The
2009 650,000.00 250,000.00 0.335
State has access to
data for 5 years or
more
2015 1,350,000.00 490,000.00 0.363
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Environmental Benefit Tool (EBT)

1. Aircraft-related technology development 4. More efficient operations
HISTORICAL 1. Historical data 1. Fuel savings
DATA 2. Alternative fuels | 5. Econ EXPECTED
& AN AARES . EE—" RESULTS The best trend is: Logarithmic
5 - 6. Regulatory measures [ other
POV 2 Bascline 2.€0; savings
R2= 06771
Change the . : - inear
ne Estimate baseline Change trend (optional) Next (Measures) L Annual fuel efficiency improvement (%) =  1.01
methodology
R2= 0.72586
BASELINE i i =
ogarithmic = =
Annual fuel efficiency improvement (%) = 0.10
Year International RTK International Fuel burn Efficiency
{ooo) {Tonnes) [Fuel burn / RTK)
2015 1,350,000.00 490,000.00 0363
e : 0.10 1,800,000.00 R2= 0.6745
2016 1,397,250.00 516,559.80 0.370 Exponential
2017 1,446,153.75 532,575.97 0369 o X 1,600,000.00 Annual fuel efficiency improvement (%) = 0.1
2018 1,496,769.13 549,968.52 0.367
1, DOO. 00
2018 1,549,156.05 567,631.44 0.388 = Ll T
T o 2 2
2020 1,603,376.51 585,978.77 0.365 I 5 o E oAl a
5 5 R? illustration
2021 1,659,434.63 605,023.62 0.365 E Lal ; = o
2022 1,717,577.00 624,781.65 0364 S 1,000,000.00 2
£ o
2023 1,777,682.20 645,270.58 0.363 a E g
T 80000000 L
2024 1,839,911.43 666,509.95 0362 = e T 7
= . s
2025 1,504,308.33 £88,520.50 0.362 g so0p00.00 T 5
L 0.360 E
2026 1,370,355.12 711,326.08 0361 = ] = 5
=z / b
2027 2,039,942.69 734,949.48 0.360 5 A‘-‘“ 40000000 =
2028 2,111,340.68 755,416.46 0.380 0350 & a
o 200 DO0.00
2029 2,185,237.61 784,753.62 0.358 3
2030 2,261,720.92 £10,388.84 0.358 0390 : - 0.00 2
2031 2,340,881.15 838,151.22 0358 & @ @ @ @ g @ @ @ P @ 4§
2032 2,422,811.99 866,271.12 0.358
Year
2033 2,507,610.41 895,380.17 0.357 o T T T T T T T 1
2034 2,595,376.78 925,511.23 0.357 1999 2000 2001 2002 2003 2004 2005 2006 2007
—+—Efficiency (historical data) 8~ Efficincy [baseline)
2035 2,686,214.97 956,698.47 0.356 . L s i e
“&— International Fus urn (historical data == |nternational Fu urn (basaline S
2036 2,780,231.43 988,577.33 0.358 #35Setl W Se: 2
2037 ? A77 540 A3 1027 334 78 1 355
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Environmental Benefit Tool (EBT)

Mitigation Measures

Front end Back end

Dim ctrl A= Control
For Each ctrl In Me.Framel.Controls
If TypeOf ctrl Is m=sforms.TextBox Or Type(
If ctrl.Text = "™ And ctrl.Emnabled = 1
M=gBox "Please f£ill the form enti:z
Exit Sub
End If
End If
Hext

1111

1 ({111
_h
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Environmental Benefit Tool (EBT)

Minimising weight l J

Minimising weight

-
=]
H

Inputs from State:

- Time period (from, to)

- Aircraft category

- Total number of aircraft
per year

Annual flight time per
aircraft

- Weight reduction per
aircraft

- % of implementation

L

i
-

© ICAO 2020
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Minimising weight

Aircraft mapping

Minimising weight

AIRCRAFT CATEGORY MAP

Click on titles to sort from A to Z

-

Minimising weight / Multi-entry

— ICAO meth

From (year)

To (year)

Aircraft cate
Total numbe
Annual fligh
Weight redu

2% of impler
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Environmental Benefit Tool (EBT)
What are the Rules of Thumb ?

“Method or procedure derived from practice or experience,

rather than theory or scientific knowledge.”

(Oxford English Dictionary)

23 © ICAO 2020
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Environmental Benefit Tool (EBT)

Minimising weight [ J

Minimising weight

Inputs from State:

- Time period (from, to)
- Aircraft category
- Total number of aircraft

per year
- Annual flight time per

aircraft

- Weight reduction per
aircraft

- % of implementation

ll

'
-

Annual Fuel Savings = Weight reduction factor * Annual flight time * Weight reduction * Number of aircraft
24 © ICAO 2020
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[ = ]
18
e
17
ot : — . 2015  10.00 10
International RTK - CAGR (%) : I— Update 2016 1020 10 16
L; aircraft (optional):  Update
o ! = 2017 10.40 10
15
:l 2018 10.61 10
Aireraft ategory R w1 i 2019  10.82 10 :
(1]
Busines Tsbogrop | [ 2020 11.04 11 513
Large Business Jet | | g
e | | 2021  11.26 11 E
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Minimising weight

Inputs from State:

- Time period (from, to)

- Aircraft category

- Total number of aircraft
per year

- Annual flight time per
aircraft

- Weight reduction per
aircraft

- % of implementation

Annual Fuel Savings = Weight reduction factor * Annual flight time * Weight reduction * Number of aircraft

26 © ICAO 2020
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HISTORICAL
DATA

ICAO  ENVIRONMENT

1. Historical data

MEASURES

NO COUNTRY LEFT BEHIND:

1. Aircraft-related technalogy development

4. More efficient operations

2. Alternative fuels

3.Improved air traffic management and
infrastructure use

5. Economic/Market-based measures EXPECTED

RESULTS

6. Regulatory measures / other

7. Airport improvements

Download Results

Details
EXPECTED RESULTS : FUEL SAVINGS
ver itigation ati itigation act (Tonnes] )
iTonnes) Tonnes)

2015 430,000.00 430,000.00 0.00 0.00
2016 51441291 514,412.91 0.00 0.00
2017 530,004.55 530,004.55 0.00 0.00
2018 546,242.61 546,242.61 0.00 0.00
2015 563,133.25 563,133.25 0.00 0.00
2020 580,685.96 432,992.08 97,693.88 -16.82
2021 598,912.30 501,219.03 97,693.88 SESE
2022 £17,828.43 520,134.61 97,693.38 -15.81
2023 637,449.04 539,755.17 97,693.88 1533
2024 657,792.58 560,098.70 97,693.88 -14.85
2025 678,878.64 581,184.77 97,693.88 1839
2026 700,728.20 603,034.33 97,693 .88 1394
2027 723,363 55 625,669.68 97,693.88 1351
2028 746,808.25 649,114.38 97,693 .88 1208
2029 771,087.11 673,393.24 97,693.88 12,67
2030 796,226.14 698,532.27 97,693 .88 1227
2031 822,252.56 724,558.68 97,693.88 -11.88
2032 849,194.77 751,500.89 97,693.88 1150
2033 877,082.38 779,388.51 97,693.88 1114
2034 905,946.23 808,252.36 97,693.88 -1078

Intemational Fuel burn {tannes)

MMW

B 90 90 o R 0 e 0 0 0

‘Year

+ bafors ion of mitigation actions (Tonnes)

% Fuel burn after implementstion of mitigation actions (Tonnes)

© ICAO 2020
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Environmental Benefit Tool (EBT)

Future developments

. Migrate EBT from Excel-based tool to Application (.exe)
. Integrate the ICAO Carbon Emissions Calculator methodology and IFSET methodology into EBT

. Provide more flexibility to users to import their own data into EBT

A W NN

. Improve connection between EBT and the APER website

© ICAO 2020
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ICAO Carbon Emissions Calculator

Welcome Page

Number of
One Way/Round Trip Cabin Class Passengers

Add New Leg

Compute

Number of Aircraft Fuel Burn/journey Total passengers’ CO2jjourney
passengers (KG)™ (KG)®

Flight Stage Detail

Dep Airport Arr Airport Distance (KM) Aircraft Aircraft Fuel Burn/leg (KG)® Passenger CO,/pax/leg (KG)

© ICAO 2020
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ICAO Carbon Emissions Calculator

 Background

30

Escalation 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 2020
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@ ICAD  ENVIRONMENT

ICAO Carbon Emissions Calculator

* 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

31 © ICAO 2020
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 Methodology

i " i

......

ICAO Carbon Emissions Calculator ‘@‘b

,.t.. .\}
Available on the
public website e

Developed through CAEP

Expert input provided from (ICAO Secretariat , ICAO Member States,
Universities, NGO, International Air Transport Association (Airlines),
International Coordinating Council of Aerospace Industries Associations

(Manufacturers),
Methodology is internationally recognized and accepted

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

© ICAOD 2020
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ICAO Carbon Emissions Calculator

IRONMENTAL-PROTECTION/CarbonOffset/Pages/default.aspx

 Public Interface

—  Transparent
—  Easy-to-use
—  Publicly available

— Delivers consistent estimates of
CO2 — suitable for use with offset

programs

— Available since June 2008

@ |CAO/ ENVIRONMENT 5

S

ICAO Caption Emissions Calculator

1CH0 has developed a methedology to calculate the carbon dioxide emissions from air travel for use in
gisel programmes.

The ICAQ Carban Emissions Calculator allows passengers to estimate the emissions attributed to their
air travel. It is simple to use and requires only a limited amount of information from the user.

+

The methodology applies the best publicly available industry data to account for various factors sdgh as
aircraft types, route specific data, passenger load factors and cargo camed

For additional information, please Contact us of refer FAQ or see the accompanying methodology to
the ICAQ Carbon Emissions Calculator

Summary of the methodology used:

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

ion of the aircraft fuel bum

f the passengers' fuel bum based on a passengeriireight factor which is derived from RTK data

f seats occupied (assumption” all aircraft are entirely configured with economic seats). Seat occupied = Total

Step 4: COz emissions per passenger = (Passengers' fuel bum * 3 16}/ Seat occupied

MNate: for fights above 3000 km, COz emissions per passenger in premium cabin = 2 x €02 emissions per passenger in econor

http://www.icao.int/ENVIRONMENTAL-

PROTECTION/CarbonOffset/Pages/default.aspx

Link to Methodology

© ICAO 2020
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ICAO Carbon Emissions Calculator

* |Interface for Action Plans

Total number of premium  Total number of

Version 2.8 Total number of passengers A TEeS L Wbl Aol Total Tonnes CO,

3 For use by G Ag fes of ICAD ber States only

4 ©ICAD 2020 Uncertainties

5 | Database wersicn 70 Cfficial Low €0 [Valuej Low €0, (1%} High €0, Ve High €0, [1%)

L) Schedules date 31.Dec.2018

i) Load tactors date H.Dec 2N Remarks: |
8 Class of Service Column: [Ciick to Compute co)) Economy Class Codes:  YSBHRLMNQTVA

9 ® Compute COZ for all rows Premium Class Codes:  FAPRCJDIZWE

Route : [ : Airport rators: (-
o ol © Compute CO2 only f the CO2 field i blank Fiel Sepa
12 v v v + v Insert travel data below this row v v v v L v ¥
| Additional CO;,
Additional CO, Uncertainty {high)

13 |Route Class €0, (kg) Trip Di (km) Uncertainty (low) (kg)  (kg) M

14

15

18

17
18
|  ——

20

21 |

2

23

| License Agreement | _Passenger Air Travel  Flight Emissions | Available Aircraft Types K 0

Kz © ICAO
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ICAO Environmental Tools

Items Sessions

Action Plan Emissions Reduction (APER) Website 10 minutes
Environmental Benefit Tool (EBT) with Demo 25 minutes
ICAO Carbon Emission Calculator (ICEC) 10 minutes

Coffee Break 5 minutes

Marginal Abatement Cost (MAC) Curve Tool with Demo 25 minutes

ICAO Fuel Savings Estimation Tool (IFSET) 15 minutes

E-Learning Training Course on States Action Plan 10 minutes

For assistance, please contact actionplan@icao.int
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Baseline Mitigation Expected
scenario Measures Results

Data from ICAO Carbon MAC Curve
State Emissions Calculator

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

37 © ICAO 2020
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Marginal Abatement Cost Curve (MACC)

We|c0me Page CARBON EMISSION REDUCTION

INTRODUCTION 20 MEASURES GLOBAL MAC CURVE CUSTOMIZE MAC CURVES

The Carbon Emission Reduction tool allows ICAD Member States to conduct a cost-benefit analysis of the most
popular mitigation measures included in the ICAQ basket of measures to reduce CO; emissions from international
awiation. It is simple to use and requires a limited amount of information from the user.

The results of the analysis performed by the tool will assist the Civil Aviation Authorities and National Action Plan
Teams in the selection and prioritization of mitigation measures 1o be included in their State Action Plan on
Emissions Reduction by presenting a brief overview of potential for CO; emissions reduction and associated
costs for low carbon technologies in a given scenario. The tool includes the selection of relevant measures by the
user, the input of State-related data, and the automatic computation of a Marginal Abatement Cost (MAC) curve
with different time horizons.

The methodology of the teol is based on a comprehensive Carbon Emission Reduction repart developed by ICAO
and UNDP joint project “Transforming the Global Aviation Sector: Emissiens Reductions from International
Aviation”

This 100l has been developed as part of the ICAD and Eurapean Union Assistance Project "Capacity Building for
©0; mitigation from international aviation™ - EuropeAid/DCIHENY/2013/322-049. For additional information,
please visit illps.www.icao int/environmental-protection/Pages/ICAQ _EL aspx

ce Froject: * Capacity Buding for GOy higation from International
nm”muuummd

© ICAO 2020
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Marginal Abatement Cost Curve (MACC)

« Description

39

This tool offers the possibility to States - CaRsoN Ewsssion ReouCTION

to identify and rank up to 20 mitigation e pen s s eny
measures in order to facilitate decision- e

making.

The tool includes a user-friendly

interface and is fully customizable to fit

the State’s situation

© ICAO 2020
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Marginal Abatement Cost Curve (MACC)

@i MAC CURVES

Under the framework of the ICAO-UNDP-GEF project, ICAQ has designed a tool to
support States and their s!akehnlders prioritize the most appropriate international

aviation CO,

, in light of their respective costs and

CO; emissions reductions. The toolis parlu:ularly focussed on developing States

and Small Island Developing States (SIDS).

Numerous measures are available to States and their aviation stakeholders seeking
to reduce CO; emissions from international aviation. Limited financial and technical

ofthese and make

resourc p a

for the impl

prioritizing a necessity. Marginal abatement cost (MAC) curves illustrate the relative
CO0; emissions reductions among possible measures on a comparative cost basis.

Each proposed CO; emissions mitigation
measure requires a specific investment
toachieve CO; emissions reductions.

Similarly each proposed CO:emissions
reduction measure has a limit in terms
of the maximum possible reductions.

Marginal abatement cost (MAC) curves
are a way to compare measures ona
common basis, comparing measures

in terms of cost per tonne of CO:2
emissions reduced while highlighting
the total potential reductions.

Based on the ysis of the mitig in the State Action Plans submitted by

ICAD Member States, ICAO has developed global MAC cunms\ which simplify the process of assessing
the CO: and the costs for and so help States and aviation
stakeholders put them in priority order. AMAC Curve Toolcan be tailored to the individual reality of
States, allowing them to input their local data, create MAC curves and therefore prioritize the measures
to be implemented in light of their own circumstances and conditions.

ICAQ IDENTIFIED MITIGATION MEASURES

* Improve fuel efficiency * Optimise aircraft

* Purchase new aircraft

* Improve fuel efficiency through ~ of departure and maintenance (engine
development or modification p g and zonal drying)
* Replace engines * Introduce continuous climb  * Select aircratt best
* Develop sustainable and descent procedures suite d to the mission
aviation fuel (SAF) * Improve aircraft * Install fixed electrical ground
* Imp! pre-dep onapron power and preconditioned
planning (DMAN) and . lmprm taxiing air to enable auxiliary
arrival planning (AMAN) * Minimise weight power unit switch-off
* Improve collaborative * Minimise flaps *® Use cleaner alternative sources
decision-making (A-CDM) (takeoff and landing) of power generation (for fixed
* Improve air traffic * Minimi: use electrical GPU and PCA)
in non-radar airspace * Construct taxiways
55 Hfiacucaspocd and speed exits

MAC curves are a powerful decision-making tool. They were developed through ICAQ’s Transforming
the Global Aviation Sector: rom joint e project
with the United Nations Development Programme (UNDP), financed by the Global Environment Facility
(GEF). ICAOQ is supporting developing States and SIDS in their efforts to reduce CO,emissions from
international aviation, under the overarching ICAQ initiative on States’ Action Plans on CO; emissions.
reduction activities. The deliverables of the ICAO-UNDP-GEF project aim to increase the capacity

of States and their stakeholders to take meaningtul and coordinated action to addre ss international
aviationenvironmental issues.

© ICAO 2020
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41

Cost per CO, abated (S/t of CO,)

How to read a MAC curve?

‘ The width of the bar represents the CO, reduction for \

Total CO,
abated

The height of the bar represents the
cost per tonne of CO, abated
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ICAO Fuel Savings
Estimation Tool (IFSET)
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ICAO Fuel Savings Estimation Tool =

* Description:

LI

— Operational measures are one of the instruments m h
available to States to improve fuel efficiency and reduce = e
CO2 emissions. ::ﬁi

— Developed by the Secretariat with support from States mmm
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 (GANP).

43
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ICAO Fuel Savings Estimation Tool

 Functionalities

— 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

o © ICAO 2020
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ICAO Fuel Savings Estimation Tool

e Functions not include:

—  Replace detailed modelling or measurement of fuel consumption
—  Estimate fuel consumption from airborne holding

—  Compute other elements than fuel consumption / CO, emissions

= © ICAO 2020
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ICAO Fuel Savings Estimation Tool

* Fleet mix defined for baseline and post-implementation scenario
— Aircraft category

— Aircraft remaining trip distance (optional parameter that will increase

accuracy for departures)
« User selects “elements” to define the baseline and “new” procedure

« Tool estimates the change in total fuel consumption between the 2 scenarios
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ICAO Fuel Savings Estimation Tool

Welcome Page

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 & manner consistent with the models approved by CAEP and aligned with the Global Air Navigation Plan.

The ICAC 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

FPlease 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.
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ICAO Fuel Savings Estimation Tool

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

Turboprop v | 500 500 0 740

2

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

Copyright 2011-2016 ICAO.
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ICAO Fuel Savings Estimation Tool

Step 2 - Saved Old/New Procedure Definition
scenario Name: Example

Oid Procedure Definition

ction From Alt (ft) To At (F)
1 Taxi 1200
2 Climb v 3000 20000 Exg
3 Level L) 20000 20000 20
4 Climb v 20000 25000 20

New Procedure Defintion
To Al (1)
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ICAO Fuel Savings Estimation Tool

Step 3 - Estimated Fuel Changes Report
Scanano Nama: Exampie ]

Distance (nm) Altitude [y Distancs (nm) ARinude ()
Q 3000 1] 000
k. 20000 57 25000
57 20000 kil 25000
25000

O8d Procedurs New Prasedure
) / = o
20 20
15 =15
: :
: E
1o 310
: :
5 5
L
0.
L] 0 49 L) mn 0 &0
Distance jnm} Distance (nm}
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ICAO Fuel Savings Estimation Tool

Estimated Fuel Changes Report
Scenario Name Old Fuel Consumption (KG) New Fuel Consumption (KG) savings (KG) savings (%)
Example 1337600 1283000 -54500 -4.10

Estimated Detailed Fuel Changes Report

Old Climb Fuel (KG) New Climb Fuel (KG) Climb Savings (KG)

923000 921000 -2100
Old Descent Fuel (KG) New Descent Fuel (KG) Descent Savings (KG)
(4] 0 0

Old Level Fuel (KG) New Level Fuel (KG) Level Savings (KG)

155800 146400 -9400
Old Taxi Fuel (KG) New Taxi Fuel (KG) Taxi Savings (KG)

2568800 215600 -43100

Export to Excel
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ICAO Fuel Savings Estimation Tool

Operational Measure Implementation (planned or post)

+

Need to quantify change in fuel consumption

52 © ICAOD 2020



(@ Module 1: Interactive lesson

,\1‘173
@ ‘»@unitar

United Nations Institute for Training and Research

@) UN CC:e-Learn

e L R S T SR Think, Talk, Act Climate
e https://unccelearn.org

= Explainwhry it mpormans 53 cevelap o ks Action P,
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E-Learning Training Course on States Action Plan

MUDULE This modu'_'e describes the mair_‘ C?"“Pt)nents ‘_’Hhﬂ MDDULE This module provides an overview of mitigation measures
States’ Action Plans on CO; Emissions Reduction from to limit or reduce CO; emissions fram international
International Aviation. By the end of this module, you 3 Emvéﬂatll;zr:easnan:;:iL:r:L‘e?no;tL::;:EE?;‘T:H?;t;ﬁ?E

il be able to module, you will be able to:

MITIGATION
STATES' ACTION PLANS Define the activities to carry out for the development of 2 M URES
ON C0; EMISSIONS State Action Plan 5‘5‘-
REDUCTION FROM =
INTERNATIONAL AVIATION Explain why it is important to develop a State Action Plan =
?’ Describe the main information which should be i Ludecl in |
il MDDULE This module aims to provide the necessary information

to enable States to select, prioritize and implement
. . . . . mitigation measures. By the end of this module, you will
MUDULE This module aims to provide the necessary information be able to:
to enable the States to calculate their baseline. By the

end of this module, you will be able to: SELECTION, Analyse the benefits and effectiveness of mitigation
PRIORITIZATION AND measures in relation to the costs involved

Define the baseline scenario of CO; emissions from IMPLEMENTATION OF

BASELINE SCENARIO international aviation MITIGATION MEASURES

CALCULATION Carry out a risk analysis in the process of implementing
mitigation measures

Estimate international aviation fuel burnt, CO; emissions,
and International Revenue Tonmes Kilometer [RTK]

ate the baseline using the ICAD Environmeant MI]I]ULE This module presents the tools that allow the Civil

it Tool [EBT] Aviation Authorities [CAA) to calculate, as well as to
monitor COz emissions from international aviation at the
State level. By the end of this module, you will be able to:

TOOLS AND EXPECTED Use the ICAD tools to calculate CO, emissions reduction and
RESULTS fuel savings

RN
g { 8 E U N CC: e—Lea rn Use the ICAD Environmental Benefits Tool [EET] to calculate

the expected results from the selected mitigation measures
Think, Talk, Act Climate

Use the Aviation Environmental System [AES] to monitor CO,
emissions from the aviation sector, if available in the State
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E-Learning Training Course on States Action Plan
‘@;’ ICAQ "“""'! @|S unitar

0 IcA0

ol @S unicar

licA0 e[l €[ unitar

MODULE 1: STATES ACTION MODULE 3 STATES’ ACTION
PLANS ON €O, EMISSIONS PLANS: MITIGATION MEASURES ~ [ STATESSAS = MODULE 5: STATES" ACTION
REDUCTION FROM bl # PLANS: TOOLS AND EXPECTED

INTERNATIONAL AVIATION d RESULTS
L LEARNING OBJECTIVES i

By the erad ol this e, yoas sheukd be able to: +

LEARNING OBJECTIVES LEARNING OBJECTIVES

. P ——— he endofthis should be able ro:
By the ond of this module, you should be able to: + [ sty s s e b ken by o S b e By mockila, you, +

This a-book gims fo prasent
the vk i which

B Ofng e petvivas eioed 1o the devalopment

Use the IC 3
of o Siole Act

prirsenty can b udto wppert b

development of a Stae Ackon
u..ﬁ.zm...mdn-.ﬁruﬁﬂmamm
Explain why it is imporiant fo develop o Stk Flan.
LIt e A it mgten s

it 0 e e e
Useth

I Do moin nmaton uhich hold b - ) " “MODULE 4 STAT57 gL~ T £y emi e S W e ot s e ,-_,.,M
INTERNATIONAL ) | PLANS' SELECTION, e AVIATION €O, Spinin ¢ B ropeas
AVIATION CO_ - EMISSIONS eomy
EMISSIONS - REDUCTION:
MODULE 2: STATES' ACTION REDUCTION: NONOF || STATES’ ACTION
PLANS: BASELINE CALCULATION | pians o \SURE FLANS
: PLANS

LEARNING OBJECTIVES

LEARNING OBJECTIVES

By the end of this module, you should be able 1a: +
By the end of this module, you should be able ro: + ‘hl-&udumlb‘wv‘nnn i me&
the ;..»,-.n.b...muu.n.m..uma-m»h the necessary informalio
md--lnphau-i-m [ Jpeumenty = mable Ster o bt
Il e e Baseline: ”;:‘MI Fr cc pricrdize ond implement
o ion Plon on
— B ahestor Bl #nciyse the addrioncley of project; mifigation measures.
B o st rtemaioncl Avicion [ Copyovio i onclpiinte procemof
on pro duced wih e implemenfing mifigahon meowures.
B cokeuioe the baseli Tool
=y s scprsad e e

]

s
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