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Introduction to the State Action Plan initiative

* Background and history
* Purpose e

« Minimum content of an Action Plan
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History

9. Encourages States to submit their action plans outlining their respective policies and
actions, and annual reporting on international aviation CO; emissions to ICAO;

« Initiative established in 2010 with ICAO Assembly Resolution A37-19:

— Para 11: "action plans should include information on the basket of measures considered by
States, reflecting their respective national capacities and circumstances, and information on any
specific assistance needs”

« Reaffirmed support in 2013 with A38-18 and in 2016 with A39-2:

— Para 11: “Invites those States that choose to prepare or update action plans to submit them to
ICAO” and include “quantified information on the expected environmental benefits from the
implementation of the measures chosen from the basket”

— Para 12: “Encourages States that have already submitted action plans to share information
contained in action plans and build partnerships with other member States in order to support
those States that have not prepared action plans, and to make the submitted action plans
available to the public, taking into account the commercial sensitivity of information contained in

States’ action ilans”
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* For States
B Opportunity to identify 1800 CONTRIBUTION OF MEASURES FOR REDUCING

INTERNATIONAL AVIATION NET COz EMISSIONS

1400 @ Operationa[ |mpr0vement5 ....................................
@ Aircraft Technology -

800 Sustainable Aviation Fuels
and CORSIA

measures that will
improve fuel efficiency
and reduce emissions

e ForICAO

— Assess future progress
toward the achievement ,
of ICAO global e - - o
aspirational goals

Basket of Measures

Carbon Neutral Growth from 2020

International Aviation Net CO2 Emissions (MT)
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Minimum Content

Baseline scenario (without action) fuel consumption CO,
emissions and traffic (2010 or earlier to 2050)

Expected results (fuel consumption, CO, emissions and
traffic with the actions in #3 being taken 2019 to 2050)

Assistance needs
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Map of State Action Plans Submitted to ICAQ

111 States

representing 92.3% of global RTK have voluntarily
submitted their State Action Plan to ICAQ




ICAO Environmental

8 ICA0  ENVIRONMENT Symposium 2015

DESTINATION GREEN: THE NEXT CHAPTER

¥ |Icro g
TRANSFORMING THE GLOBAL AVIATION SECTOR: ; —
EMISSIONS REDUCTIONS & licao
FROM INTERNATIONAL AVIATION A MNDUW
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gef GLOBAL ENVIRONMENT FACILITY

INVESTING IN OUR PLANET

Transforming the Global Aviation Sector:

Emissions Reduction from International Aviation
S
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"OBJECTIVE:

Support developing States and Small Island Developing
States strengthen their national capacities to reduce
emissions from international civil aviation

. Implementing Aviation Low Emissions Measures: Costs and Environmental
Benefits Assessment

Il. Transforming Global Aviation Collection: Unique Guidance Material
lll. ICAO Integrated Environmental Technical Platform

IV. Pilot Project in Jamaica
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'l IMPLEMENTING AVIATION LOW EMISSIONS MEASURES:
COSTS AND ENVIRONMENTAL BENEFITS ASSESSMENT

c t 1 A marginal abatement costs [MAC) curve has been developed to assess the costs and
o m p 0 n e n benefits associated with the implementation of the aviation low emissions measures
in developing States and SIDS.

of the project IGAD REPORT ON COSTS AND ENVIRONMENTAL BENEFITS

(MAC CURVE ANALYSIS)

1. To support developing States and SIDS to obtain the necessary
information on the financial costs and COz emissions
reduction benefits associated with the basket of mitigation
measures selected in their State Action Plan

2. To provide technical support and practical guidance to
developing States and SIDS to enable them to identify feasible
emissions reduction measures

3. To make informed decisions relating to the implementation of
CO0z mitigation measures
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DEVELOPMENT OF 4 GUIDANCE DOCUMENTS T0
FACILITATION LOW EMISSIONS AVIATION IN DEVELOPING
STATES AND SIDS

Enhancing States’ policy framework and strengthening their national capacities
through a series of guidance documents.

4 UNIQUE GUIDANCE MATERIALS FOR ICAD MEMBER STATES:

1. Renewable Energy for Aviation: Practical Applications

A to Achieve Carbon Reductions and Cost Savings
2. Financing Aviation Emissions Reductions
3. Regulatory and Organizational Framework to Address
Aviation Emissions

4. Sustainable Aviation Fuels Guide
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Il. GUIDANCE DOCUMENTS

z i ORGANIZATIONA FRAMEWORK ~
RENEWABLE ENERG FINANCING AVIATION TO ADDRESS AVIATION SUSTAINABLE AVIATION
» _\»FOR AVIATIO » EMISSIONS REDUCTIONS EMISSIONS FUELS GUIDE

l« I["V"
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ICAO INTEGRATED ENVIRONMENTAL
TECHNICAL PLATFORM

A platform to support the implementation of low emissions measures in the

aviation sector.

Sharing knowledge and resources, as well as other outreach initiatives through an
integrated environmental technical platform.

LOW-CARBON AVIATION KNOWLEDGE-SHARING PLATFORM

OVER 1,000

MEASURES
O BE SHARED

This interactive “Low-carbon Aviation Knowledge-
sharing Platform” provides informative resources and
ICAQ tools, as well as relevant guidance documents on
aviation and environment to ICAD Member States. It will
be accessible through the ICAO public website.
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PLATFORM PREVIEW

@ ICAO . Home | About | Expert Login |

Welcome to the ICAO
Low-carbon Aviation Knowledge-sharing Platform

___Sharing knowledge globally iﬁ ‘

START YOUR SEARCH

® Awport improvements © Energy & tech products

© Alernative fusls ® Policies & regulations

® Aircraft tachnology ®  Web portals & publications

® Improved ATM & infrastructare ® Dffset services

® More efficient operations ® Advisory. ressarch & support tools
® Economic measures/M8Ms ® Best practice examples

@ Regulatory measures/others
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PILOT PROJECT ON AVIATION LOW EMISSIONS
MEASURES

Implementation of a pilot project for emissions reduction in Jamaica

1. Installation of gate electrification equipment with
energy supplied by solar power to replace jet
fuel-powered Auxiliary Power Units [APUs) and
diesel-fueled Ground Power Units (GPU) at two

Kingston @ international airports in Jamaica

Montego Bay

2. Facilitate the replicability of this solar technology at
airports, thus equipping developing States and 5105
with tools to carry out similar projects
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V. PILOT PROJECT IN JAMAICA

SOLAR-AT-GATE
PROJECT

Pre=conditioned air Power £00Hz

Batteries :
: m F'.rirn-ar','
Electric submeter - ---- . = airport meter

Solar Utility grid
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V. PILOT PROJECT IN JAMAICA

TRADITIONAL ENERGY MODEL
m . r P Excess energy not used by airport that goes back to the grid

Bidirectional Meter Uility Pole b Energy used by airport from the grid or battery

GREEN AIRPORT MODEL

& ~
----- & Kl - ::\T

SalarArray Inverter Battery Airport Bidirectional Meter LHility Pole
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Jamaica Solar at-Gate Pilot Project

Solar Canopy PCA and 400 Hz GPU
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Electrification
Gate 1

Over 1,000
flights annually
Large percentage
of international
flights
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Solar Carpark
Close to
terminal
Connect to
electrical
High visibility
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Solar Capacity

 Nameplate 106 kWdc / 100 kWac

« 324 solar panels

« 28 parking spaces covered

* Educational kiosk in terminal departure



Pre-conditioned Air Unit
(PCA) and 400 Hz Ground
Power Unit (GPU)

PCA hose
GPU cable

Allows aircraft to plug-in to
Terminal
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» () S R() Al‘A /\

21 ¢ A project combining solar and electric gate power is a unique solution

an ~ L 4
. ) thf“)ugh e - m *The replacement ofcarbon intensivs_zelectricityframthgust_a ofjetfuel_—powe_red
-‘“C\ud\ﬂg - -~ APUs and diesel-fueled GPUs with a gate electrification retrofit project
powered by solar energy is an effective, measurable and easily replicable way
] to reduce emissions
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Marginal Abatement Cost (MAC) Curve
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Functions of a Marginal Abatement Cost Curve

The main functions of a Marginal Abatement Cost (MAC) Curve are:

* The selection of mitigation measures
— Top-down approach
— Bottom-up approach

* The prioritization of mitigation measures
— Emissions reductions criteria
— Economic feasibility criteria
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How to read a MAC curve?

The width of the bar represents the CO, reduction for
Cost per CO, abated ($/t of CO,) the mitigation measure

Total CO,
abated

—

The height of the bar represents the
cost per tonne of CO, abated
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The Marginal Abatement Cost Curve Tool

CARBON EMISSION REDUCTION CARBON EMISSION REDUCTION

INTRODUCTION 20 MEASURES ~ GLOBALMACCURVE  CUSTOMIZE MAC CURVES
INTRODUCTION 20 MEASURES ~ GLOBALMACCURVE  CUSTOMIZE MAC CURVES
PROVIDE GENERAL STATE DATA SELECT AND CUSTOMIZE CREATE STATE-SPECIFIC MAC CURVES

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

EXPORT SCENARIO TO EXCEL
Generating the custemised MAC curve might take time. During Tthis time oo ot reffesh the browser wingow

Cost of CO2 reduction: In USD / tonne | Reduction in CO2: In thousand tonnes

EXPORT SCENARIO TO EXCEL

Export as PNG | Export as FDF

MAC Curve 2020

2020 2030 ‘ 2040 ‘ 2050 ‘

Measure Name Cost  Reduction Cost  Reduction Cost Reduction Cost  Reduction , Comt{USDACO (i Log Scale)
Airport infrastructure (runways, ta.. 6596 35626 | 11397 40906 | 14062 37461 | 12337 36005 |

Development of biofuels 24193 8772 | 200.49 83435 | 17537 250544 | 17537 544743 |

Improve fuel efficiency through mo... -46.07 n719 | 6213 7383 | 6445 1972 | -97.27 087 |

Installation of fixed electrical grou.. -254.10 2608 | 25410 8330 | -254.10 10163 | -254.10 10606 |

Measures to improve collaborative.. -226.74 7221 | 27538 13179 | -306.25 18590 | 22116 2888 | 100 4
Measures to increase fuel efficienc.. -166.69 96429 | -16257 155062 |-16043 155644 | -160.00 155128 |

Measures to introduce CCO and C.. -165.98 89235 | 16588 178470 | -16588 178470 |-16588 178470 |

Minimizing weight -45.51 12452 | -3863 28112 | 3142 39764 | -2487 60484 |

Use cleaner alternative sources of . 131.76 113 | 13176 502 | 13176 041 | 13176 1005 |

ropean Uni istance Project: * Capacity Building for igation from intemational

oo
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USDIt COZ Purchase new
17 580 aircraft (17,573)
' Develop sustainable

2020 — MAC Curve
280“‘ Use cleaner alternative sources of power
1 generation for GPU and PCA (132)j
120 Replace engines (96)
100
80 Improve aircraft
guidance on apron (61)—‘
60
40 Improve fuel efficiency through
development or modifications (5)
20 Reduce speed (2) Construct taxiways and speed
—‘ exits (66)
0
80 90 100 Mt
-20
Increase fuel efficiency of departure and approach Introduce conting limb and descent
-40 procedures (-173) procedures

-180 L Improve taxiing (-170)

Lthmise weight (-46)
Improve collaborative decision making (-165)
-200

-220
Improve DMAN and AMAN (-178)

-240 Minimise flaps during landing (-185)
Improve ATM in non-radar airspace (-192)
-260 Optimise aircraft maintenance (-199)

Select aircraft best suited to the mission (-201)
Minimise reverser use (-212)
Install fixed electrical GPU and PCA (-254)
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Conclusion

The main benefits of the MAC Curve tool:

1. Help to select the most appropriate mitigation measures based on local
situation

2. User-friendly interface and Easy-to-use tool

3. Fully customizable tool

4. Available free of charge for all State Action Focal Points
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Summary

Marginal Abatement Cost (MAC) curve
Four unique publications

3 \!
i
REGULATORY AND -\

RENEWABLE ENERGY FINANCING AVIATION °R°‘}'3'§ﬁERE$ AV.AT‘S}“{""K SUSTAINABLE AVIATION

_ FORAVIATION: EMISSIONS REDUCTIONS

3. Anonline platform to enable knowledge-sharing

A pilot project for “solar-at-gate” at Kingston International Airport and a gate
electrification project at Montego Bay International Airport.
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North American

Central American Western and European and Eastern and

and Caribbean South American ICAO 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 Bangkok

N o

THANKYOU




