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State of Cana da dAserospace Industry 2017 Report

ﬁ@ In a country compa rison, Canad a ranked * in the top three in
” terms of civil airplanes, helic opters, engines and flight simulators

Civil flight simulation @

Civil aircraf t production

#3

#2 in businessairc raft produc tion @ ® #3 in helicopte rproduc tion

#3 in regional aircraft production @ ® #4 in general aviation** produc tion

(
#4 in large jet produc tion

#3 Civil engin e production °

#1 in turbopr op engin e produc tion ® | ® {1 in helicopte rengin e produc tion
[ J
#4 in turbo fan engin e produc tion
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Key findings

A The Canadian aerospac e industry con tributed close to $28 billion in
GDP and 208,000 jobsto the Canadian econ omy

A Canada maintained itsglobal leadersh ip po siion in civil airplane s,
helicop ters,enginesand flight smulators

A Canadian aerospac e manufac turing demonstrated innovation leadersh ip

Being the numb er one manufac turing R&D player

Outpacing the manufac turing average interms of use of all four
type s of inno vation prac tices. product , proces s, organ izationa l,
and marke ting inno vation

Collabora ting significan tly more with industry, academi a and
governme nt than the Canadia n manufac turing industry average

Increasing itsemp loyment of skilled workers significan tly more
than the manufac turing average to introduce innovation




Innovation is the central issue in economic prosperity.
Michael Porter, Harvard Business School
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Source: The Natural Edge Project
The Natural Advantage of Nations(Vol.I): Business Opportunities, Innovation and Governance in the 21t Century

http://www.naturaledoeproject.net/




Stock Check

£ Ecosystems

B Fossil fuels 3 @
B Minerals

gone '

@, 5

RAINFORESTS
years left /

CORAL REEFS

AGRICULTURAL LAND

COAL

oL

/ GAS
7 ¢

/

transportation, packaging ALUMINIUM
/

fertilizer, pesticides PHOSPHORUS

/ / mobile phones TANTALUM
[ / aircraft, armour TITANIUM
/ / brass, wires, piping COPPER
/ medals, jewellery SILVER

:‘ / touchscreens, solar panels INDIUM

VEY- indongsian
“ (am?c{rgs‘

[
{
{
‘

gl
iy

, G > 2049 no more oll

from fossil fuels as we
o )\ W\ know them today*

drugs, batteries ANTIMONY

\ > 2056 for titanium
: ‘. 2050
H v Third of land plant
$ H and animal species
C \ extinct due to
. A climate change
' v Sources: UN TEEB, US Geological Survey, BP, Worm et al (2006), London Metal Exchange. Figures are worldwide. Living natural resources dates are
@ 52060 worst-case based on published estimates. Minerals and fossil fuel data based on known reserves currently economical to extract, assuming fixed %
»*“fa Dangerous 2 °C
w warming threshold
likely reached

increase in usage per year. No provision made for changes in demand caused by new technologies, discoveries of new reserves or market forces.
Agricultural land means land suitable for rainfed cultivation net of other land usage. Thirty year historic agricultural expansion rates are applied.



Earth Is a closed system

atmosphere




| t0s not only about Car

Figure 1.8 Emissions from a typical two-engine jet aircraft during 1-hour flight with 150 passengers (Source: FOCA)
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850,000 kg air !.. —. output 130,000 kg hot air  5:500 kg carbon dioxide (CO,)
3,300 kg water vapor (H,0)

30 kg nitren oxides (NO,
2.5 kg sulphur dioxide (SO,)
2.0 kg carbon monoxide (CO)

0.4 kg hydrocarbons (HC)
0.1 kg particulate matter (PM) and soot




Paris Agreement

2015

" 20 tons CO,eg/person (Canada)

2015

v

10 tons CO,eq/person (Global Average)
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Aerospace Emissions Reduction

CO2 emissons indexed to 2005

2005

2010

1. improve fleet 2. cap net

fuel efficient by emissions from

1.5% per year from 2020 through
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Known technology, operations
and infrastructure measures

Biofuels and additional
new-generation technologies

2040

_+ NOACTION

Roadmap

CARBON-NEUTRAL
GROWTH

3. by 2050, net -50% BY 2050

\ 4

aviation carbon
emissions will be
half what they
were in 2005.

2050

Economic measures

— Net emissions trajectory

- ‘No actions' trajectory

v

56 bT CO.,eq of total

estimated emissions
between 2015-2050

24 bT CO,eq of

total estimated emissions
between 2015-2050



OVER ONE MILLION PEOPLE ARE EXPOSED TO AIRCRAFT ANNOYANCE
NOISE AT LEVELS THAT IMPACT PUBLIC HEALTH B cirybed b e el

from aircraft noise is increasing
People are particularly annoyed whenstheress.a major
change in noise'lévels, for example as a result of the:.
trodiiction of a new flightpath
CARDIOVASCULAR DISEASE : :I;‘hemmhn | stress response to an aircraft noise

UK-based studies over the past 10 years have found —o ' IMI&!MHIM!I’ delmuhr d]smin v
that higher aircraft noise levels are associated with e the long-term

increased risk of high blood pressure, heart disease,
heart attack, stroke and dementia
A recent study around Heathrow found that people - e
exposed to high levels of aircraft noise had a 24% : : ,EONG-IE;RMMENTAL-HEALTH
higher chance of stroke, 21% higher chance of hearts v /
disease, and 14% higher chance of cardiovasculaf » Arecen w study around Frankfurt Airport in
diseases compared to people exposed bolow levels \ Gcn‘nany found that a 10 dB increase in noise
of aircraft noise isassodated with an 8.9% increase in the risk
_ The increased risk assosiafed with aircraft noise is lof depression
Significant for publi€ health when large numbers of * Reviews have concluded that more research is
P‘q’h are .‘I’a”d to aircraft noise »" needed into whether aircraft noise has long-term
: mental health impacts

< . - y. 4 -
> - y MEMORY & LEARNING IN CHILDREN tt
SLEEP DISTURBANCE g = e I ' l
Z Al ) _'__B_ Over 20 studies have demonstrated that aircraft e

Sleep disturbance from alrcraft noise can have 2 : .B.. noise exposure, at school or at home, has impacts on

" major 'mpacts on health and wellbeing and lead children’s reading comprehension or memory skills

to loss of productivity - : A large scale study around major European airports
In the UK close to 600,000 people are exposed ' including Heathrow found that where daytime noise
to night-time aircraft noise levels far above WHO levels exceed 50 dB on average, a 5dB increase in
recommendations noise exposure is associated with a two month delay
Long-term sleep disturbance is likely to in learning in UK primary school children
increase the risk of higher blood pressure and Over 460 schools around Heathrow are exposed to
cardiovascular disease aircraft noise levels that may impair learning and

memory but Heathrow has so far insulated only 42

community buildings




UNITED §} .

From trash to take off eco-skies

Instead of household waste going
to a landfill, it will now be delivered
to a Fulcrum facility and converted
into sustainable aviation biofuel.

Fulcrum’s thermochemical
process reduces greenhouse
gas emissions by 80% compared
to traditional jet fuel.

Trash is collected ‘Fulaum'
and denvered toa BIOERERGY

Fulcrum facility. The drop-in fuel meets United's

technical requirements.
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Total trash placed in U.S. Energy equivalent of 10 The average American produces  That's 65 gallons of blofuels !
landfills in one year billion gallons of oil (3 times nearly 1 ton of garbage a year processed by Fulcrum g

United’s total annual fuel use)

Minimizing
the Output



More and moreRegulationsand Environmental
targets!
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Environmental Regulations by Region as of May 2012
Entering into force or pending
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Source: Bill Ricci, Sr. Director of Supplier Qual: t,' Flextronics International,
PTC & Flextronics Webcast “Ensuring Product Compliance while Managing
a Global Supply Chain Webcast
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