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ntroduction

CARBON EMISSION REDUCTION

INTRODUCTION 20 MEASURES ~ GLOBAL MAC CURVE  CUSTOMIZE MAC CURVES ]

The Carbon Emission Reduction tool allows ICAQ Member States to conduct a cost-benefit analysis of the most
popular mitigation measures included in the ICAO basket of measures to reduce CO; emissions from international

aviation. 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 to be included in their State Action Plan on

4 Tabs to navigate through the
tool:

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 ool is based en a comprehensive Carbon Emission Reduction report developed by ICAO

and UNDP joint project “Transforming the Global Aviation Sector: Emissions Reductions from International

Aviation™

20 Measures
This tool has been developed as part of the ICAQ and European Union Assistance Project "Capacity Building for
G I O b a | IVI AC C u rve CO4 mitigation from international aviation” — EuropeAid/DCI-ENV/2013/322-049. For additional information,
.
Customize MAC curves

please visit hitps://www.icao.int/environmental-protection/Pages/ICAQ_EU.asp:

ENV/2013/322-045. This project,funde

n Tms umm tool has been developed under Me International Civil Aviation Organization (ICAO) - European Union (EU) Assistance Pm,euc * Capacity Bmmmp rm- co, Mitigation from lmema(mnzl
ooper jed by

comrlbunng
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CARBON EMISSION REDUCTION
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For informational purposes only

MEASURES DESCRIPTION

1 Purchase of a new airoraft The replacement of older aircraft with more modern aircraft is animportant m... Read More

to enhancing fuel efficiency by reducing weight an..  Read More

Ta b . 2 0 M e a s u re S 2 \qrﬂnnpglnﬂ-.‘cea!ﬂ efficiency through development or |mprovements, with 2 vie
.

Along with the aircraft structure and aerodynannics, the aireraft engine is one of the most
important elements influencing fuel consumption, and thus O emissions. Progress in fuel
s therefore a crucial aspect of engine development, and is usually conducted in
close connection with the development of new airframes. Aiines repeatedly face the

. . . . 3 Replacement of engines dif ffu:_u\ decision een whether 1 refrﬂfh he !je y p{n 3sing ne, |rc;eﬁ upgrade
This tab provi des a descri ption i e e
Read Less
.
or the 20 measures available
4 Development of aviation alternative fuel (A Aviation alternative fuel (AAF) is a drop-in fuel obtained from sources other th..  Read More

in this tool

- Measures to improve pre-eparture planning
(DMAN) and amival planning (AMAN)

Arrival Manager (AMAN) is @ system aid for Air Traffic Control (ATC) that provi.. Read More

Measures to improve collaborative decision making

(o) imort Collaborative Decision Making (4

) is @ concept that aims to impr... Read More

7 Measure to Improve ATM in non-radar airspace Survellance systems are essential elements of the integrated Alr Traffic Mana..  Read More

This aniie fool has been developed under the Intematinal Givil Avation Organization (10A0).- (E) Assis ject: ity Buil co,
Aviatio ENV/2013/322-049. This project, funded hy ion and i ), has the
Contrbuting o ntemational, egional and natonal efforts aviation.



Tab: Global MAC curve

This tab highlights the Global

MAC curve (i.e. the MAC curve
based on the 192 ICAO
Members States)

NO COUNTRY LEFT BEHIND

Global MAC curve

This

-100

is an approximate i

global MAC curve shoy

Cost (USD/ACO:) (In Log Sesis)
100k

CARBON EMISSION REDUCTION

INTRODUCTION 20 MEASURES CUSTOMIZE MAG CURVES

eglobal abatement potential for 20 sets of measures identified by ICAC. It ranks these measure by cost effectiveness and the width of every bar
sfrSation of the measures potential. The figures in brackets indicate the abatement costs in USD/1CO,. The MAC curve is genemed by using global average
impact values for each of the 20 measures, calculated for the global fleet in 2020. It assumes a jet fuel price of 86 USD

Reduction (¢C0:)
1108M
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Customize MAC curves

CARBON EMISSION REDUCTION

INTRODUCTION 20 MEASURES ~ GLOBAL MAC CURVE | cUSTOMIZE

Process

PROVIDE GENERAL STATE DATA AND CUSTOMIZE CREATE STATE-SPECIFIC MAC CURVES

Create New Scenario Load Saved Scenarios Compare Saved Scenarios

° D
Tab: Customize MAC curves

This tab allows the users to
customize the MAC curve at
the local level (i.e. based on

,
g regional. © from international aviation.

This online tool has. under the Civil Aviation i (1CAO) - European Union (EU) Assis Project: * Capacity Building for CO; Mitigation from
Aviation” - i Gooperation -049. This project, Ey Union, ) has e
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Customize MAC curves

Tab: Customize MAC curves

The process is the following:

Step 1: Provide General State Data
Step 2: Select and customize measures

Step 3: Generate MAC curve

© ICAO 2018 7

CARBON EMISSION REDUCTION

Starting page for the Customize MAC curves
section. From this page, the user can:
- Create a new scenario
- Load a saved scenario
\- Compare two saved scenarios j

Aviation” - EuropeAid/De e ic 3 . This project, f by the Euro
arowing
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INTRODUCTION 20 MEASURES ~ GLOBALMAC CURVE  CUSTOMIZE MAC CURVES

CREATE STATE-SPE( URVES

PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE

Information on
fleet profile

Warning: In case 2 field is left blank, the application Jill proceed with ‘zero'as value for that T caleulation

° ports o Dpownload Aircraft Category Map
2020 2030 2040 2050
T o i T GEER OIS AEDD  OIpDet ATER MIEE Armr
Information on
Narrow Body

airports profile

Wide Body (2 engines)

Wide Body (4 engines)

RESET SAVE AS DRAFT & EXIT NEXT

© ICAO 2018
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INTRODUCTION 20 MEASURES ~ GLOBALMACCURVE  CUSTOMIZE MAC CURVES

PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE CREATE STATE-SPECIFIC MAG CURVES

Warning: In case a field is left blank. the application il proceed with ‘zero’ as value for that cell for further calculation

2020 2030 2040 2050
@Average Taxi-
‘Airport Size Number of Number of Number of ©Peak Operation Time
(Annual Arrivals) Airports Airports Airports (%) (mins/operation)
Small

(<25k arrivals)

Medium
(25k-100k arrivals)

Large
(>100k arrivals)

Project: * Capacity Building for COz Mitigation from International
and it ICAQ, ing objectit

Aviation” - EuropeAid/Development Cooperation Instrument DCI-ENV/2013/322-049. This project. f
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Customize MAC curves

CARBON EMISSION REDUCTION

C||Ck on the t|t|e ITRODUSTION | 20MEASURES  GLOBALMAGSURVE  SUSTOMIZE kS CURVES On the r|ght S|de

5 PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE CREATE STATE-SPECIFIC MAC CURVES f t h too | u S e rs
of the measure in 0 € ’
Warning: in case a field is left blank, the application Wi proceed with zero"as value for that celf for iiither calcuiation (|

order to can customize
customize the : ‘ measures for each

Purchase’ aircraft ALL ‘0.5 5 ‘
measure . decade from 2020

nclude & messure into your scenario,click on e cneckoox feft o the messure Tnen clik an the zext (Y 00
of the measure lzbel to puil up the list of varizbles for which you need to enter your own values.

WamilRyf you leave o field empty the system will automatically assume its value is zero

Development of biofuels

"

Improve fuel effidteqcy through modifications A

Replacement of engines
v to 2050.
Measures to improve pre-departure planning (DMAN) and arrival planning
(AMAN)

@

IS

@

o

Measures to improve collaborative decision making (A-CD)

~

Measures ta improve AT In non-RADAR airspace

e s o ey f e s s e Default values are

Measures to introduce CCO and CDO

Select or unselect s
s based on global
figures

@

w

measures 2 Mnmng e

13 Minimizing flaps

14 Minimizing reverser use

15 Reduced speed

16 Engine wash and zonal dryers

‘ RESET SAVE AS DRAFT & EXIT NEXT

Project: * Capacty Building for GO Mitigation from International
and in ICAQ,.

Aviation” - Europe Aid/Development Cooperation instrument DCI-ENV/2013/322-049. This project, fi

© ICAO 2018
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Customize MAC curves

Upload Measures @
CARBON EMISSION REDUCTION

Upload from file BROWSE Download Template
INTRODUCTION 20 MEASURES  GLOBALMAC CURVE  CUSTOMIZE MAC CURVES

Warning: New measues uploaded via Excel will over-write previously entered custom measures for this scenario
PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE CREATE STATE-SPECIFIC MAC CURVES
Warning: In case a feld i left blank. the application Il proceed with zero'as value for that cell for fffther. Add/Edit Measures Inline @ Cost of CO2 reduction In USD / tonne | Reduction in CO2: Tonnes
Custom Measure Name Cost  Reduction Cost  Reduction Cost  Reduction Cost  Reduction

To incluse a measure into your scenario, oick on tne checkbor left of the measure, Tnen click o e text
oF the messure [sbel 1o pull Up the list of variables for which you need to enter your own v

Warning: if you leave & field empty the system will automatically assume its vaiue is zero
Development of biofuels

improve fuel efficiency through modifications &

Measure 1 300} [ 30

o[ o

w[ w0

| | | | |
o] (ol [ (=[]
| | | | |

"

w

| |
(o (= e
| |

IS

Development of biofuels

@

Measures to improve pre-departure planning (DMAN) and arrival planning
(AMAN,

Replacement of engines [

Add Another Measure

o

Measures to Improve collaborative decision making (4-CDM)

7 Measures to improve ATM in non-RADAR airspace

8 Measures to increase fuel efficiency of departure and approach procedures CANCEL SAVE

9 Mesasures to introduce CCO and CDO

[[] 10 messures to improve sircraft guicance on apron

[] 1 messures to improve taxing

12 Minimizing weight

oo Users can add Custom Measures:
[

[

15 Reduced speed

e Upload measures
m hd Add/Edit measures directly from the interface

Aviation” - EuropeAidiDe e ic  DCI-ENV/2013/322-049. This project, f b uroj i

© ICAO 2018
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Customize MAC curves

sy

CARBON EMISSION REDUCTION

The tool returns results for

e a C h m ea S u re S S e | e Cte d fo r PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE CREATE STATE-SPECIFIC MAC CURVES
the years 2020, 2030, 2040 [ | USErs can

Generating the customised MAG curve might take time. During this time do not refresh the browser window
an d 20 5 0 in th e .I: OI | OWi n TR S | Cr o B NS D expo rt
g 2020 2030

INTRODUCTION 20 MEASURES ~ GLOBALMACGURVE  CUSTOMIZE MAC CURVES

2040 2050
Measure Name Cost  Reduction Cost Reduction Cost  Reduction Cost Reduction . .
fo r‘m at . Airport infrastructure (runways, ta..  65.96 35626 | 113.97 40006 | 140.62 37461 | 14837 360.05 Sce n a rl O ( I . e .
. Development of biofuels 24193 8772 20049 834.36 175.37 250544 17537 544743
Improve fuel efficiency through mo. -46.07 117.19 -62.13 7383 -64.45 19.72. 97.27 0.87 I -
Installation of fixed electrical grou.. -254.10 26.08 | -254.10 83.30 254.10 10163 |-25410 106.06 re S u ts ) I n t O
Measures to improve collaborative.. -226.74 7321 -321.16 22888

16257 155062 | -16043  1556.44
16588 178470 |-16588 178470
-38.63 28112
131.76 502

-16000  1551.28
16588 178470
2487 604.84
13176 19.95

cost ( U S /to n n e Of CO 2 Measures to increase fuel efficienc. j:: :: ::x:

Measures to introduce CCO and C...

an Excel
spreadsheet

3142 397.64
131.76 9.41

Minimizing weight -45.51 124.52

a b a t e d ) Use cleaner alternative sources of 131.76 113
Reduction (in thousand
of tonnes of CO,)

|
| 1
| |
| - 1
-275.38 13179 | -306.25 18590 |
0 1
|- |
| 1
| |

‘ SAVE AS DRAFT & EXIT NEXT

© ICAO 2018 11
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Py
<aE CARBON EMISSION REDUCTION
s g

The tool shows a
MAC curve for
each decade
(2020, 2030, 2040
and 2050).

This screenshot
shows the 2020
MAC curve.

EEEEEEEEEEEEEEEE

Users can export
MAC curves in the
two following
formats:

- PDF

- PNG

All MAC curves
exported include a
legend

© ICAO 2018
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For more information on this project, please visit ICAO’s
website:

https://www.icao.int/environmental-
protection/Pages/ICAO_UNDP.aspx

© ICAO 2018 13
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