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“Aviation is proof that given the will, we
have the capacity to achieve the
impossible”.

Edward Vernon Richenbacher

Bruce Parry

Senior Advisor
Government & Industry Affairs

Bombardier
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European Union Aviation Safety Agency



The Business Aviation Commitment on Climate Change

— In 2009, the business aviation industry
published the Business Aviation Commitment
on Climate Change (BACCC)

— Published by the International Business
Aviation Council (IBAC) and the General
Aviation Manufacturers Association (GAMA)

— The BACCC was comprised of;

— 3 aspirational goals

— That would be derived from 4 key mechanisms
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BACCC — Goals & Evolution

Objective |
2009 Reducing CO, emissions 50% by 2050,
relative to 2005

Objective |

2021 Met-zero CO. emissions by 2050
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Objective 2
Improving fuel efficiency 2% per year
from 2000 until 2020

Objective 2
Renew commitment to improve fuel

efficiency by 2% per year from 2020
until 2030

Objective 3
Achieving carbon-neutral growth from
2020

Objective 3
Continue carbon-neutral growth from
2020




BACCC — 4 Mechanisms
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BACCC - Basis for Calculations

FORMULA

total fleet number X flight hiour X fuel flow £ 6.75 (fuel density)

‘Year CO: emission (T) =
2204 623 (lbs to ton)

BUSIMESS AVIATION TOTAL COy EMISSIOMNS — COMPARISOM
[million tons, 2006 - 20S0F]

Wi « 2008 foracast
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EASA Sources: GAMA, ASCEND, Jetnet, TRB 10-year Forecast and Bombardier Calculations

¥ 3.16 (CO2 emission from 1
unit aviation fuel)

DATA SOURCES and ASSUMHPTIONS

Fleet - Based on expected deliveries and
retirements. Forecast considering GAMA
Aircraft shipment reports and a 17-year
lifespan

Flight Hours— Average Flight Hour forecast
from FAA

Fued Flow — Average fuel consumption,
considering manufacturer specifications,
weighted by aircraft size

Constants —Fuel density (6.75 |bs/US gallon)
and Jet fuel emission factor (3.18 kg COy/kg
of fuel)



BACCC — 4 Mechanisms contribution

BUSIMESS AVIATION TOTAL CO; EMISSIONS - 202| FORECAST ASSUMPTIONS.
[millicn torns, 2005 —2050F]
2 —— 2008 forecast *  Technology - constant at 2050 level (Jet -
e . uesme= 2015 forecast 54% CO; reduction improvement [ TBP -
F..«""JN U 56% COy reduction improvement)
: P — +  Operations & Infrastructure— constant at 2050

e
Cperations level '["'LS%J"

Il rastroshure

1w ;-"' 2 /ﬂ'\ / *  Reduction through SAF - continues to
%/{L v improve at the same rate, reaching 88% by
the end of 2060

108

«  MetZene: To achieve net zero carbon
emissions by 2050, 11 million tons need to
Global market- be offset from 2040 to 2050
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Success of our commitment to climate change hinges on significant adoption of SAF

EASA Sources: GAMA, ASCEND, Jetnet, TRB 10-year Forecast and Bombardier Calculations




Today our sector is performing at our 2021 forecasted CO, emission
levels

BLUSIHESS AVIATION TOTAL COy ERISSIONS — CORMPARISOM INSIGHTS
[mifion tons, 2005 - 2053) COMPARED TO 2009 FORECAST
i)
. . Batween 2008 and 2023, we amittad
3.0 76M tons less CO. than 2009 forecasted
e levels
COMPARED TO 205 FORECAST

= [Due to the pandemlc we see a drastic

drop in flight activity in 2020{-26% ,
[&adifng to the forecast review

- Betwean 2015 and 2023, we emitted
2B6M tons less COs than 2015 forecasted
levels

COOEAPARED TO 20 FORECAST

= C0; emission levels in 2022 are at par
with forecasted levels in 2021, Howeaver,

the flight activity retumed to pre-
e Ackal emislons. e dlMEFomcast m——CTE Forecast e=——G0E Forecast pandamic levels faster than axpected

00s 2008 2000 2008 2008 2000 20N HNZ X2 20W 2015 B X017 20 20M 00 031 2022 2023

= In 2023, wa emitted 0.BM tons more 05
than 2021 forecasted levels

In 2023, our fleet of 38,000 emitted 22.3M tons of CO,
.EASA 2015 and 2009 forecast — based on last update done in May 2016 _




Objective 2: Fuel Efficiency target - 2020 to 2030

Fuel Efficiency =

CO;

Payload (tons) x Distance travelled

BLSIMESS AIRCRAFT FUEL EFFICIEMCY — 204 FORECAST
[C00: tons per ton of payinad per k trovelled, 1965 - 2050F]
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CO: [ Payload (tens) * Distancs ranedled
=]
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ASSUMHPTIONS

(0, — Same calculation as Objective 1

Distonce - Estimate using average flight hour
forecast from FA& and cruise speed

Paylood - Average payload, considering
manufacturer specifications, weighted by
gircraft size

2020-2030 Target Rationale

2% year over year fuel efficiency shows
continuous improvement in the next
decade

Key drivers for fuel efficiency are
distance travelled, introduction of new
aircralt, retirement of ald aircraft,
technological advancements




Objective 2: Fuel Efficiency - 2020 to 2030

BUSIMESS AIRCRAFT FUEL EFFICIEMCY — 2021 FORECAST
[0 tons per ton of payload per km travelled, 965 - 2030F]
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In 2023, our fuel efficiency was 0.2% less than 2022
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ASSUIMPTIORS

0y — 3ame calculation as Objective 1

Distonce - Estimate using average flight hour
forecast from FA& and cruise speed

Paylood - Average payload, considering
manufacturer specifications, weighted by
aircraft size

2020-2030 Target Rotionale

L

2% year over year fuel efficiency shows
continuous improvement in the next
decade

Key drivers for fuel efficiency are
distance travelled, introduction of new
aircraft, retirement of ald aircraft,
technological advancements




»EASA

European Union Aviation Safety Agency

Q&A

easa.europa.eu/connect
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Your safety is our mission.

An Agency of the European Union : :


https://www.easa.europa.eu/
https://www.easa.europa.eu/connect
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European Union Aviation Safety Agency

Back up slides

easa.europa.eu/connect
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Your safety is our mission.

An Agency of the European Union : :


https://www.easa.europa.eu/
https://www.easa.europa.eu/connect

echnology Assumptions

Technology Assumptions: Consensus from BACCC industry working group
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EASA Sources: improvements based on estimates by Bombardier engineering




SAF Assumptions

FORECASTED GLOBAL SAF PRODUCTION (Mt/y)
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EASA Sources: ATAG Waypoint 2050




Technology Improvements
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Aircraft Retirement

Retirement age assumption : 17-year retirement rationale

BUSIMESS AIRCRAFT FLIGHT HOURS BY AGE GROUP
[Bombardier Aircraft Flight Uilization by Age, 2019]

04 59 10-14 1519 2024 < B0-34 3539

.EASA Source: Bombardier Internal Flight Hours Data

Rationale for Retirement Age

= 72% of the flight vtilization is obtained
from gircraft under the age of 15 years,
ond 88% from aircraft under the age of
19 vears

*  Median of age group 15-19 (17 =year] is
used in the model os the retirement age

to ovoid over-representing the older
gircraft in the fleet
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