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About Bombardier
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The world’s leading
manufacturer of
trains and planes

INNOVATION IS PART OF OUR DNA
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Reduce CO2 emissions
by 50% by 2050,
relative to 2005

Improve fuel efficiency
by 1.5% per year from

2010 until 2020

OBJECTIVE 1 OBJECTIVE 2

Achieve carbon-neutral
growth by 2020

Aviation committed to reduce CO2 by 2050
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OBJECTIVE 3
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Objectives to be met by following an improvements
roadmap
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IMPROVED TECHNOLOGY
(including alternative fuels)

MORE EFFICIENT AIRCRAFT
OPERATIONS

GLOBAL MARKET-BASED
MEASURES

INFRASTRUCTURE
IMPROVEMENTS
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An increasing number of chemicals are being regulated worldwide

European Union
2107

USA
327

Canada
473

China
394

Number of chemical substances regulated worldwide (2015)

Environmental regulations are becoming more stringent

5
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How is bombardier facing the challenges?
Integrating a life cycle approach
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80%* of the product life cycle’s environmental impact
is determined at the design stage
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C Series • final assembly line and wing manufacturing
sites are both LEED® certified

7



PR
IV

AT
E

AN
D

C
O

N
FI

D
EN

TI
AL

©
Bo

m
ba

rd
ie

rI
nc

.o
ri

ts
su

bs
id

ia
rie

s.
Al

lr
ig

ht
s

re
se

rv
ed

.

C Series • clean-sheet design removes constraints
imposed by the past
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ADVANCED FLIGHT DECK
Pilot training: 5-day reduction
Increased situational awareness

ELECTRIC BRAKES
Improved dispatch reliability vs. hydraulic brakes
Towing without mechanics inside the cockpit

ADVANCED
MATERIALS
12,000 lb. lighter
Right-sized structure

BEST-IN-CLASS CABIN COMFORT
19in. wide seats
One roller-bag per passenger

PUREPOWER®
PW1500G ENGINE
Only 2L per PAX/100 km

FLY-BY-WIRE
Three-axis
Only 2 modes
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C Series • raising the bar with an unmatched
environmental scorecard

*50% margin versus ICAO CAEP6 emissions standard. Quietest in-production commercial jet in its class9

Lowest fuel burn at
2L per PAX/100 km

Its low emissions and low noise
delivers a BEST-IN-CLASS environmental
scorecard

First in aerospace industry to receive an
Environmental Product Declaration
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Bombardier released the aerospace industry’s first
environmental product declaration in 2016

10

An EPD® is a public document
that communicates the potential
environmental impacts of a
product from cradle to grave

The C Series EPD®

released the 26th of September, 2016
http://environdec.com/en/Detail/epd921

1st in the aviation industry
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Environmental labeling landscape

11

INFORMATION

Qualitative Quantitative

Type II
(ISO 14021)

Qualitative / Quantitative

QUALITY CHECK

Verification of
eco-labeling
body
Pass-or-fail
criteria

No third-party
verification
No pass-or-fail
criteria

Third-party
verification
No pass-or-fail
criteria

Type I
(ISO 14024)

Type III
(ISO/TR 14025)
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Steps followed to perform the CS100 EPD®

i Product Category Rules (PCR) / ii Life Cycle Assessment (LCA)

The process follows ISO standards and is audited by a third-party

12

ISO 14025
Environmental labels and declarations -- Type III environmental
declarations -- Principles and procedures

*  ISO 14040 - Environmental management -- Life cycle assessment -- Principles and framework
** ISO 14044 - Environmental management -- Life cycle assessment -- Requirements and guidelines

Develop
relevant PCRi

Perform LCAii

according to PCR
and ISO 14040* &

ISO 14044**

Compile
information in

EPD®

Third-party
verification

(LCA & EPD®)

Registration
& Publication
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Product category rules is a pre-requisite to publish an
EPD®

13

PCR details all rules that must
be followed by an airframer to
issue an EPD®

ü Applicable category of products:
single aisle or turboprop

ü Scope of the LCA study and
information for inclusion in an EPD®

“Passenger Commercial Airplanes” PCR was publicly released
in June 2015 and is valid for four years

“
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Profile to calculate the block fuel as
well as in-flight emissions in the LCA

LCA calculations include all
upstream, core, operation and
end-of-life processes

Examples of PCR rules
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An airframer must follow all the PCR rules to issue an EPD®
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Environmental life cycle assessment feeds the EPD®

15

Environmental Product
Declaration (EPD®) Type III

Proprietary info Public info

Life Cycle
Assessment (LCA)

Complex data translated into an user-friendly public document
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Environmental life cycle assessment

16

Potential environmental
impacts

Model for the entire aircraft is built in GaBi software

Environmental Data

• Raw materials
• Energy
• Water
• Wastes

PurePower TM

PW 1500G Engine

Pylons

Brake Control System, TPIS

Electrical System

Simulation Tools (ESIM)

Fixed Flight Simulator (FFS)

Aluminum Lithium

Interiors

Tires

APU, Emergency Locator,

Inertial Reference System

Cockpit Control Panel

Fly -by - W ire, Hydraulics,

Fuel & Inerting

W ing Ice Protection

Air Management System,

Landing Gear

Flap/Slat, Ice Detection,

Lighting, Air Data, Crew Seat

W ing, Cockpit, Rear Fuselage

Cabin Management System

ECS LP & HP Ducting

Flight Data & Cockpit Voice

Recorder

W iring

Center Fuselage, Center W ing

Box, Doors

Throttle Quadrant Assembly,

Rudder Pedals

Avionics, Primary Flight

Control Computers

Fidex

W ipers

Vertical & Horizontal

Stabilizers

W ing leading and trailing edges

GaBi – LCA software
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Environmental life cycle assessment results

1 ݐ݂ܽݎܿݎ݅ܽ

ଵܣ
ݏ݈݁ܿݕܿ
ݐ݂ܽݎܿݎ݅ܽ × 	ଵܤ ܾܰ. ܺܣܲ	݂݋ × ଵܥ

݇݉
݈݁ܿݕܿ × 0.01 100	݇݉

݇݉
	= 	ܨܴ	ݐ݂ܽݎܿݎ݅ܽ	݈ܽ݅ܿݎ݁݉݉݋ܥ	

ݐ݂ܽݎܿݎ݅ܽ
.ܺܣܲ 100݇݉
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LCA and Eco-Design approach avoids environmental issues displacement

Reference flow (RF)

Functional unit (FU)

The reference flow represents the product quantity required to fulfill the FU.

“Transport one revenue passenger over 100 km”
This FU will calculate the economic and elementary flows throughout the life cycle of the CS100 aircraft.
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Transportation kerosene

Transportation of parts
during maintenance

Maintenance

Operation Aircraft

Kerosene Production

CONTRIBUTION ANALYSIS OF THE OPERATION PHASECS100 LIFE CYCLE POTENTIAL ENVIRONMENTAL IMPACTS
AND THEIR CONTRIBUTION
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Verification and registration process of the EPD®

http://environdec.com/en/Detail/epd92118

Third-party verification

The LCA and the EPD® itself are
subject to an independent

verification

Registration & Publication

EPD® is registered and published
by the program operator
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C Series • an industry first!
Assessing an aircraft’s impact on the environment

19 https://youtu.be/t-o_u-oXtXs



PR
IV

AT
E

AN
D

C
O

N
FI

D
EN

TI
AL

©
Bo

m
ba

rd
ie

rI
nc

.o
ri

ts
su

bs
id

ia
rie

s.
Al

lr
ig

ht
s

re
se

rv
ed

.

What are the benefits of the life cycle approach for
Bombardier?

20

Improves environmental performance of our aircraft

Reduces costs for the clients and the company

Provides transparency to stakeholders and customers

Allows us to stay ahead of future regulations and have better
access to all markets

Increases competiveness
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Q&A?
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