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BACKGROUND / CONTEXT

CONTRIBUTION OF MEASURES FOR REDUCING
INTERNATIONAL AVIATION NET CO: EMISSIONS

Operational Improvements =

Technology -

Sustainable Alternative Fuels
and Market-Based Measures

Carbon Neutral Growth From 2020

International Aviation Net C0z Emissions (MT)

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION

ICAQ ASSEMBLY 2010
2% ANNUAL FUEL EFFICIENCY IMPROVEMENT

Basket Of Measures

STATES’ ACTION PLANS
INITIATIVE

¥ |IcA0

Doc 9988

Guidance on the Development of States’
Action Plans on CO, Emissions
Reduction Activities

Second Edition, 2016

INTERNATIONAL CIVIL AVIATION ORGANIZATION

- o [



ICAQ BACKGROUND / CONTEXT

2013
ICAO / EU PARTNERSHIP

European Union
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Project OVERVIEW

G5 CAPACITY BUILDING &
wio)\ b FOR CO> MITIGATION

FROM INTERNATIONAL AVIATION
BUDGET No Country Left-Behind
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Santo Dominge, Yacuade and Narod:

+ Eastern and Southern Alrices [ESAF) Office.

2014 - 2018
OBJECTIVE 1

ACTION PLANS DEVELOPMENT:

Improved capacity of the National
Civil Aviation authorities to develop
an Action Plan on CO2 emissions

reduction from international
aviation in accordance with ICAO
recommendations

\_Efficient COz emissions

OBJECTIVE 3 &=

IMPLEMENTATION OF
MITIGATION MEASURES:

Priority mitigation measures
identified, evaluated and
partly implemented

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION




%5 [ICA0 ENVIRONMENT

AGENDA

Project OUTCOMES

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION W



ICAD  ENVIRONMENT ' ' ' Project OUTCOMES

CAPACITY BUILDING BJECTIVE 1
STATES' ACTION PLANS TO Agmu M,E DEVELOPMENT:
REDUCE CO, EMISSIONS e

an Action Plan on CO2 emissions
reduction from international

aviation in accordance with ICAO
recommendations

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION



OBJECTIVE 1: ACTION PLANS DEVELOPMENT

Civil Aviation Authorities
Ministry of Environment
Ministry of Transport

T“ Air Navigation Services
Airlines

NATIONAL ACTION PLAN TEAMS | Airports
Ground Handling

Fuel suppliers

COORDINATION MECHANISM TO
DEVELOP AND IMPLEMENT THE ACTION PLAN

ESTABLISHED IN THE 14 STATES

PROJECT FUNDED BY




OBJECTIVE 1: ACTION PLANS DEVELOPMENT

8 CAPACITY BUILDING SEMINARS

PROJECT ‘KICK-OFF’ SEMINARS

DOMINICAN REPUBLIC 2014 / CAMEROON 2015

Preparation of the Action Plans

SECOND CAPACITY BUILDING SEMINARS
TRINIDAD AND TOBAGO 2015 / KENYA 2015

Collection and monitoring of CO2 emissions - AES

THIRD CAPACITY BUILDING SEMINARS
GABON 2016 / DOMINICAN REPUBLIC 2016

Implementation of mitigation measures



D7 [ICA0 ENVIRONMENT OBJECTIVE 1: ACTION PLANS DEVELOPMENT
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ICAQO
| MODULE  MODULE  MODULE  MODULE  MODULE
1 2 3 4 b
INTERNATIONAL AVIATION STATES’ ACTION PLANS BASELINE SCENARIO MITIGATION SELECTION, TOOLS AND EXPECTED

ON CO0, EMISSIONS CALCULATION MEASURES PRIORITIZATION AND RESULTS

REDUCTION FROM < IMPLEMENTATION OF
INTERNATIONAL AVIATION % = MITIGATION MEASURE! @
= 2y

sy | A ;
@ ‘é@unltar

United Nations Institute for Training and Research

STATES' ACTION PLANS TO
REDUCE CO, EMISSIONS

Free registration Tor focal points

PROJECT FUNDED BY
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o Axm Oz, 218
@ 1 PLANS ---- .;' . POTENTIAL
. BITHESELETEDSINTES == | MEASURES

. IDENTIFIED

THE 218 MITIGATION MEASURES

ARE DISTRIBUTED IN:
CAT1 Aircraft related technology
Alternative fuels UF THE
CAT 3 Improved Air Traffic Management BASKE'I' UF

CAT 4 More efficient operations MEASURES

CAT S Economic/market based measures
CAT 6 Regulatory measures
CAT 7 Airports improvements

- CAPACIrfY BUILDING FOR CO MITIGATION FROM INTERNATIONAL AVIATION M
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THE AVIATION
ENVIRONMENTAL
SYSTEM

OBJECTIVE 2

AVIATION ENVIRONMENTAL
SYSTEMS (AES):

Efficient CO2 emissions monitoring
em for international
aviation developed in each
selected Member State

- CAPACITY BUILDING FOR GO MITIGATION FROM INTERNATIONAL AVIATION




icao ENVIRONMENT  OBJECTIVE 2: AVIATION ENVIRONMENTAL SYSTEM

TH E A‘II ATI 0 N MONITORING, REPORTING AND VERIFICATION (MRV) T_(.)-OL—
ENVIRONMENTAL 1| AEs-INSTALLED IN THE 14 STATES
SYSTEM

A stand-alone application with @
database back-end installed at the Civil
Aviation Authority (CAA)

Faclilitates the data collection and
monitoring of CO2 emissions from
International aviation at the State level

3. Automatizes the data reporting to ICAO

PROJECT FUNDED BY
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Annual and Monthly CO2 Reports

MONTHLY AVIATION CO, REPORT
Feb-18

Dominican Republic

State-level report 5 reporting airline(s)
"ICAO definition for international flights

ANNUAL AVIATION CO; REPORT

State-level report

Kenya

1 reporting airline(s)

ICAO definition for international flights

KEY METRICS FOR INTERNATIONAL AVIATION

FUEL BURN (L)

523 433,949

551,512

FUEL EFFICIENCY (Litkm)

7

v

g Sep oct

100%
of the year covered

TRENDS

MONTH-TO-MONTH Feb-18
RTK (tkm) 433,949 2
FUEL BURN (L) 551,512 1,
CO2 EMISSIONS (kg) 1,393
FUEL EFFICIENCY (L/tkm) 2.813

YEAR: (= Feb-18

Jan-18
121,882
527,272
3,860
2.309

7

RTK (tkm) 433,949 2,204,416
FUEL BURN (L) 551,512 2,238,844

CO2 EMISSIONS (T) 1,393
FUEL EFFICIENCY (L/tkm) 2.813

Revenue Tonnes Kilometers (RTK)

RTK (THOUSANDS TKM)

Sep17  Octl7  Novl7  Decl7  Jan-is

Efficiency of Mostly Used Aircrafts

Fuel Efficiency
(L/tkm)
Js32 1.253
B190 2.402
SF34 2.599
Js31 1.303
€560 5.651

Aircrafts Flights

Fuel Bum (thousands liters)

Most Fuel Efficient Routes

Fuel Efficiency
(L/tkm)
4 002
MUHG-MUVR 4 0389
MDLR-TBPB 2 0.677
MDSD-TAPA 6 0.731
'WMKE-TAPA 2 0.78

Routes* Flights

*Only routes with at least 2 flights were considered.

Routes with Highest Load Factors**

Routes* Flights  Load Factor

MDSD-TDPD 2 0.974
MDJB-TNCM 2 0.967
MDSD-TNCM 14 0.955
MDSD-TAPA 6 0.877
MDSD-TQPF 9 0.865

*Only routes with at least 2 flights were considered.

**Only flights with at least 1 passenger were considered.

Fuel Bum (thousands lters)

5,659
2292

2,000
1.800
1,600

g

8

8

g

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION

% CHANGE 6 MONTHS TREND
1 -80% .
b -64%
b -64%
T 2%

% CHANGE 1 YEAR TREND
1 -80% =

b -75%
b -75%
1 23%

Fuel Burn and Efficiency
2813

2562
2263 2385 2888 ;500

Fuel Effciency (Utkm)

Sepl7 Oct-17 Nov-l7 Decd7 Janis  Feb-18

Fuel Burn Trends

Sepl7  Oct7  Nov-l7  Decl7  Jani8  Febls

Monitored = = Baseline === Expected Resuts

Least Fuel Efficient Routes

Fuel Efficiency
(L/tkm)

3 14.424

2 9.089

2 8.349

2

2

Routes* Flights

1 SVMI-MDJB
2 TDPD-MDSD
3 TBPB-MDIB
4 KPBI-TAPA
5 MKIP-MDJB

7.224
6.091

*Only routes with at least 2 flights were considered.

Routes with Lowest Load Factors**

Routes* Flights  Load Factor

1 TDPD-MDSD
2 TBPB-MDIB
3 MKIP-MDIB
4 MDJB-WMKE
5 svMmI-MDJB

2 0.132
2 0.222
2 0.278
2 0.278
3 0.281

* Only routes with at least 2 flights were considered.

*+ Only flights with at least 1 passenger were considered.

FUEL BURN (L} COZ EMISSIONS (1)

YEAR-TO-YEAR 2016
BTK (thm) 931,600,992
FUEL BURN (L) 355,584,946
€02 EMESIONS (T) 898,919
FUEL EFFICIENCY (L/them) 2.403

2017
1,005,964, 260
344,557,408

871,041

0.79%

Revenue Tonnes Kilometers (RTK)

120,000

100.000

81,000

80,000

40,000

RTK (THOUSANDS THM

20000

35,000
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15000
12,000
5000
[}

Bum (Mhousands Men

Fusd

Fuel Burn Trends

Fuel Burn (thousands Fers)

AgA7  Mayi? nd7 A7 SepiT 0o

—Manitored

Most Fuel Efficient Aircraft
Aircraft fights* (Ltkan)
4126 0299

7163 0691

18848 oss

1256 133

301 4533

theast 2 Mights were cc

= = Baelne === Expecied Resuls

Least Fuel Efficient Aircraft

Numberof  Fuel efficiency Number of

Aircrat prirve
301
1256

763
a2

Fuel efficiency
(L/them)
453
133
085
0691
029

tleast 2M5ghts weve considered

PROJECT FUNDED BY




CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION

Project OUTCOMES

——

OBJECTIVE 3

IMPLEMENTATION OF
MITIGATION MEASURES:

Priority mitigation measures
identified, evaluated and
partly implemented

PROJECT FUNDED BY r
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OBJECTIVE 3: PILOT MITIGATION MEASURES

—

@ PILOT MITIGATION MEASURES

TO BE IMPLEMENTED WITH PROJECT FUNDING

The pilot mitigation measures, which will be completed by 2018, will showcase concrete
actions that may be replicated by other Member States to contribute to the achievemnent of
ICAO’s aspirational goals for COz emissions reduction from international aviation.

SOARPANELS 1 _ o1y

C0; REDUCTION

the airportgrid

GATE
ELEBTRI FI BATI UN ....... M ;ﬁansn INTERNATIONAL
SYSTEM AIRPORT

Provides ground power
and pre-conditioned air to the
aircraft at the gate

IMPLEMENTATION
OF CCO/CD0 -

Continuous Climb Operatioi's
(CCO)/ Continuous Desce:it
Operations (CDO)

2408

TONNES/YEAR

.
oooooooooooo

-~ BURKINA FASO

C02 REDUCTION

1266

TONNES/YEAR

4

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION

TO BE DEVELOPED WITH PROJECT FUNDING

The feasibility studies will provide the governments of the selected States decision-making tools
that may unveil new opportunities to get to the edge of innovations for a sustainable aviation sector.

P Ry c-TRINIDAD & TOBAGO

e P erations — N DOMINICAN REPUBLIC
FEASIBILITY STUDY v TRINIDAD & TOBAGO
T osaable BURKINA FASO

alternative fuels

E;s FEASIBILITY STUDIES




ICAO  ENVIRONMENT OBJECTIVE 3: PILOT MITIGATION MEASURES

CAMEROON

DOUALA INTERNATIONAL AIRPORT

. Benefits: 2,600 tonnes/year

14 flights per day
33% energy
demand - solar!

\n electrical Ground Power unit (GPU) and Pre-
Conditioned Air unit (PCA) procured and installed
by the airport

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION PV




OBJECTIVE 3: PILOT MITIGATION MEASURES

KENYA

MOI INTERNATIONAL AIRPORT

Capacity:
Solar modules:
Gate equip:
Price:
Inauguration:

Benefits: 1,300 tonnes/year
7 flights per day

PROJECT FUNDED BY
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OBJECTIVE 3: PILOT MITIGATION MEASURES

- . o OPERATIONAL MEASURES
T e e — J ,.,_,,Sf"l“fffv‘f“f“.",".",._“ BURKINA FASO AND GABON
' CONTINUOUS CLIMB AND DESCENT
OPERATIONS
(CCO/CDO PROCEDURES)

NEW DEPARTURE AND ARRIVAL PROCEDURES

C0; REDUCTION

1266

TONNES/YEAR

. CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION "““""W

In cooperation with



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiYo-y50uPeAhWl3YMKHb7aDCMQjRx6BAgBEAU&url=http://www.asecna.aero/&psig=AOvVaw16ZGeHlCsED1OGdOEBFFBh&ust=1542826421231045

ICAO ENVIRONMENT OBJECTIVE 3: PILOT MITIGATION MEASURES
FIVE FEASIBILITY STUDIES

SUSTAINABLE AVIATION FUELS SOLAR ENERGY AT AIRPORTS
® o ® lox @ co H @ cro @ co H

DOMINICAN REPUBLIC TRINIDAD AND TOBAGO KENVA BURKINA FASO TRINIDAD AND TOBAGO

L : & N (& ‘ & ¢ =

ASIB IN[s JY (
Ll TS T S \SIR DY ( ASIR DY ( ASIB DY (
: - AINABLE AVIA AINABLE AVIA :

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION P



£ [ICA0 ENVIRONMENT

AGENDA

Oversight / Evaluation of Success

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION W



>
O
N/

OVERSIGHT / EVALUATION OF SUCCESS

NATIONAL ACTION PLAN TEAMS ESTABLISHED

STATES TRAINED ON ACTION PLAN DEVELOPMENT

STATES' ACTION PLANS DEVELOPED AND SUBMITTED

AVIATION ENVIRONMENTAL SYSTEM FOR CO2 MONITORING
INSTALLED

STATES TRAINED TO USE THE AES AND REPORT ON AVIATION
EMISSIONS

FEASIBILITY STUDIES FOR THE MITIGATION MEASURES INCLUDED IN
THE ACTION PLANS

MEASURES TO IMPROVE ENVIRONMENTAL BENEFITS AND REDUCE
FUEL CONSUMPTION IMPLEMENTED

10 States

10 States

5 States

5 States

10 States

5 Studies

5 States

14 States

14 States

14 States

14 States

14 States

5 Studies

14 States

4 States

4 States

9 States

9 States

4 States

9 States

PROJECT FUNDED BY
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@ ICA0  ENVIRONMENT OVERSIGHT / EVALUATION OF SUCCESS

NETWORK OF ENVIRONMENT AND |
AVIATION EXPERTS IN THE AFRICAN REGION A

ABILITY TO MONITOR AND REPORT CO2
EMISSIONS FROM AVIATION

ESTABLISHMENT OF ENV UNITS AT THE CAAs
In 7 STATES

6 STATES VOLUNTARILY JOINED CORSIA FROM
THE PILOT PHASE

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION
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& ICAO  ENVIRONMENT OVERSIGHT / EVALUATION OF SUCCESS

Results-Oriented Monitoring (ROM) 2016 - 2017

Relevance, Efficiency, Effectiveness and Sustainability

Increased relevance of the project ReSUItS

Objective 1 and Objective 2 completed with -
exceeding targets

Very good

More awareness and commitment from
beneficiary States

| I?Iig{f\\

Exit strategy in place which will support
sustainability of results

~ Most of the recommendations from previous
review were addressed

. CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION "“"’W
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m Next steps / Sustainability of results
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This journey towards the
sustainability of air transport still
continue......

The ICAO-EU project has been
completed but ICAO will

continue supporting the

States through the regular
programme from Headquarters and

the Regional Offices.

. CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION "““""W




NEXT STEPS / SUSTAINABILITY OF RESULTS

INTERNATIONAL AVIATION:
STATES ACTION PLANS T0
REDUCE CO, EMISSIONS

T——

Further training to new members/focal points
Refresh knowledge and practice exercises
Update the Action Plans for the next triennium

Raise awareness

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION procTFunEDsy [



ICAO  ENVIRONMENT NEXT STEPS / SUSTAINABILITY OF RESULTS

THE AVIATION |
ENVIRONMENTAL Monthly reporting to ICAO

MONTHLY AVIATION CO, REPORT Dominican Republic
Feb-18 State-level report 5 reporting airline(s)
"ICAO definition for international flights
KEY METRICS FOR INTERNATIONAL AVIATION
523 433,949 551,512 1,393
ANNUAL AVIATION CO; REPORT Kenya
3 TRENDS
¥ |ICAO AVIATION ENVIRONMENTAL SYSTEM 2017 et e
RTK (tkm). 433,949 2,121,882 4 -sox
MainManis Impar Fxpat  Manage DAt Prowdars Managa Dt wahasa  Ha s ) e T L R
con emssIons () 19 2,060 4o =
FUEL EFFICIENCY (Litkm) 2813 2.309 120 - VMMM I AV F O L L 100%
T Me de Ny e M ae e 0 W O of the year covered
-TO-YEAR Fob-18 Feb-17 94 CHANGE 1
RTK (e 50 2200416 rmy -
FUEL BURN (L) 551,512 2,238,844 4 75% N
con emssions (1) 1,09 5,650 3§ -
FUEL EFFICIENCY (Litkm) 2813 229 1 .
Revenue Tonnes Kilometers (RTK) .
MANAGE DATA o
EXPORT DATA PROVIDERS 52000 Buom vEAR-To-YEAR TREND % CHANGE
S £ 3 a0 T
8 1500 HEE
H H R &) 4 =
] g $rom 02 bmssions () :
g oo g L TEIBY 6w 1o :
£ o 3
. T Revenue Tonnes Kilometers (RTK)
Efficiency of Mostly Used Aircrafts Fuel Burn Trends 1 .
Fuel Efficiency 3
Arcrafts Fights fy . L
1 s 180 1253 Eoe
2 B1%0 %0 2400 H
P & 2599 e - ——r - p = ar -
a 1831 52 1303 H
T e o e 3 sepi7 oatr  Nevi?  bwir
Most Fuel Efficient Routes Least Fuel Efficient Rout¢ &
. Fuel Eficiency . Fuel et .
Routes Fights e, Routes® | Flights o % -
1 4 002 *swmvoe 3 14 e
2 MUHG-MUVR 4 0.389 2 TDPD-MDSD 2 9.4 N
Capacey hikdng 1 £.02 Wi e hvenariay duatin 3 MDLRTEP 2 0677 3 TePB-MDIE 2 84 - E [T - wrr e - . - wer=
P sy VS ST PEFON oA sk et 4 mosDTAPA 6 071 4 keeiTaen 2 74
5 WMKE-TAPA 2 078 5 MKIP-MDIB 2 64 Fuel Burn Trends
* Only routes with at least 2 flights were considered. * Only routes with at least 2 flights were con| ‘:
Routes with Highest Load Factors** Routes with Lowest Load Faq
Routest Fights | Load Factor Routes | Fiights  Load F{
1 MDsDTOPD 2 o974 tToroMosD 2 014 2 aom
2 MoB-TNCM 2 067 2 tevemoim 2 023 oy
3 wosoTNM 14 0955 3 Moo 2 021 e o - - — o =
4 MDSD-TAPA 6 0877 4 MDJB-WMKE 2 0.2 N s N
5  MDSD-TQPF 9 0.865 5 SVMI-MDJB 3 0.2¢ stk omac B
~Only routes with o st 2 s were considerd. Ony routes with alast 2 gt were con
** Only flights with at least 1 passenger were considered. ** Only flights with at least 1 passenger werd Most Fuel Efficient Aircraft Least Fuel Efficient Aircraft
Sumberof  Fuet efciency Number of  fuel eMficency
AR his® [V A— Sights® 0/them)
F— 7 201 as:

CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION PROJECT FU
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i ICAO  ENVIRONMENT NEXT STEPS / SUSTAINABILITY OF RESULTS

F e

THE AVIATION
ENVIRONMENTAL
SYSTEM

¥ CAO AVIATION ENVIRONMENTAL SYSTEM

CORSIA compatible

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION M
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——— . Upcoming activities

\‘I\j;_/\)"-..
AES 2.0 TESTING IN A PILOT STATE

FACILITIES TO CAMEROON AND

KENYA JANUARY 2019 v

INAUGURATION OF SOLAR
PROJECT IN CAMEROON

JANUARY 2019

PROJECT AUDIT AND

v

EVALUATION
MARCH 2019

A4

PROJECT CLOSURE
JUNE 2019

- CAPACITY BUILDING FOR CO2 MITIGATION FROM INTERNATIONAL AVIATION
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