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EXPORT CLASSIFICATION

Check if presentation contains no technical data | X | or mark export classification

below:;

Classification
1. Canadian ECL(s):

2. ECCN(s):

3. P-ECCN(s):

4. USML (ITAR):

5. P-USML:

If unsure of classification, contact the originator of the information or your
local BAER. For more details, please view the classification instructions.

PROPRIETARY NOTICE

This document is the property of Pratt & Whitney Canada Corp. (“P&WC”). You may not possess, use, copy
or disclose this document or any information in it, for any purpose, including without limitation to design,
manufacture, or repair parts, or obtain TCCA, FAA, or other government approval to do so, without P&WC's
express written permission. Neither receipt nor possession of this document alone, from any source,
constitutes such permission. Possession, use, copying or disclosure by anyone without P&WC's express
written permission is not authorized and may result in criminal or civil liability.
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http://www4.pwc.ca/pc/cmn/Details/0,,CLI1_DIV17_ETI12120,00.html
http://webtop.pwc.ca/pwcwebtop65/drl/objectId/09014cde80548fb5/format/pdf/versionLabel/CURRENT
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DEPENDABLE

GLOBAL SERVICE NETWORK

K722

SWEDEN
CANADA

. ] GERMANY
FRANCE
UNITED STATES . JAPAN
() ‘ SPAIN
. CHINA O

SINGAPORE

BRAZIL
Headquarters ‘ AUSTRALIA

®
@ P&WC Service Centres and P&WC Regional Service Centres . ®
@® Designated overhaul facilities (DOFs) PN
Customer First Centres (CFirst)
@® P&WCtraining schools and Flight Safety International
@ Parts distribution centres

In more than Some

~12.000 = 200 52000

Our product stewardship challenge
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EEEEEE PRATT & WHITNEY CANADA s

GLOBAL CUSTOMER BASE DEPERAABRLE
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http://www.google.ca/url?url=http://en.wikipedia.org/wiki/Flag_of_Switzerland&rct=j&frm=1&q=&esrc=s&sa=U&ei=JNhXVLPkBM6cyASxiAE&ved=0CBUQ9QEwAA&usg=AFQjCNEIElqrCiMTuSGp2udGl54zILMaBQ

POWERING THE FUTURE

Business Helicopter General & Regional
Aviation Market Aviation

Regional
Turboprop

PW300 PurePower
PW800

Cessm Latitude E— | - Cessna Grand

Caravan EX
%)}7 - a )

P
Xi'an MA700

Our sustainable product journey continues...
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THE RISK IMPERATIVE
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http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints
http://www.vox.com/2016/4/26/11470804/carbon-tax-political-constraints

SUSTAINABILITY AND BUSINESS

88% of investors surveyed see sustainability as an
opportunity for competitive advantage.

78% as a differentiator in determining industry leaders

91% believe that sustainability should be better embedded
into discussions between companies and investors

88% believe that they should pay oreater attention to
sustainability in company valuations

Source: United Nations Principles for Responsible Investment

Data from over 10,000 mutual funds and 2,800 separately managed accounts
over the last seven years indicate: investing in sustainability has

eSS € usually met and often exceeded the performance of comparable
/. traditional investments, both on an absolute and risk-adjusted
S basis across asset classes and over time
R

v | Source: Morgan Stanley Institute for Sustainable Investing
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UTC INFLUENCE / ALIGNMENT
2020 Goals Released to Public

v UTC Continued Commitment

v PWC'’s Influence: Continue to Lead; UTC’s “Sustainability Lab”

% United Technologies

\ SUSTAINABILITY

MOVING THE WORLD FORWARD
REDUCE m IMPLEMENT

GREENHO! GLOBAL WATER

GESTPRACTICES

100~
.\

EMISSION WATER CONSUMPTION
o o
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RE FURTHER REDUC
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TRIPLED &0

34

ENGINEERING GOALS

R

N
“SUPPLY CHAIN GOALS

INCE\NUVlIlNG KEY SUPPLIERS TO IMPLEMENT

@ SPECIFIC

SUSTAINABJ&ITY MEASURES
N

0 Business Operations

O Products
O Suppliers
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ENVIRONMENT,
COMPLIANCE GOALS “The whole future
p of our company is
really going to be
100~ : based on two things:
100+ innovation and sustainability”
— Greg Hayes, UTC CEO (Feb 2016)
100~ ==
\\“\“ "'/// i
ENGINEERING GOALS ¥
[ p|s— nent D l—<.|r n for Sustainab |1|l> Y 2
during the deve|opment cycle of
nev /produas A
Implemer nt Life-Cycle Analy SAdurthP ;
development rycle of new products )
1 Ly L
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OUR 2028 VISION

ﬁ Fleet Emissions
>

Significantly reduce our 52,000+ engine fleet impacts

Sustainable Products
‘Wb Designed, manufactured and serviced to B e th e b eSt
minimize impacts
aerospace
. Zero Waste Sites
‘I ﬁ‘ All by-products 100% recycled C O m p a.n y
Vs oA FOR
fed arbon Neutral Sites
'Q.E} Only sustainable energy sources th e WOr I d
Am* Influence
'.:W Be a force for positive change
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2028 SUSTAINABILITY GOALS

Scope and Relationships

Sustainable Products Zero Waste
. Ec0d§3|gn - * Industrial recycling
 Supplier sustainability « Domestic recycling

* MOCs in product « MOCs in manufacturing
* Material intensity « Factory water consumption
* Design recyclability . Non GHG factory emissions

- Take-back policies MPositive Influence

* Reputation

« Employee engagement
» Suppliers / partners

* Industry leadership

« Community engagement
» Corporate policies

Emissions Carbon Neutral
» Fleet emissions * Renewable energy
 Fleet oil consumption * Energy efficiency

* Noise * Operations GHGs
« Alt. energy compatibility
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2028 SUSTAINABILITY GOALS

Scope and Relationships

Sustainable Products
» Ecodesign
« Supplier sustainability

* MOCs in product
» Material intensity
» Design recyclability
» Take-back policies

Emissions

* Fleet emissions

 Fleet oil consumption

* Noise

« Alt. energy compatibility
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LIFE CYCLE ANALYSIS
Methodology

Assesses environmental impacts from material extraction to end of life

= @O0 00 L Q=

Extraction Manufacturing Transport Assembly Maintenance  End of Life

Can vary in scope (company to product to subcomponent)

Are used to identify the key environmental impacts (hotspots)
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LIFE CYCLE ASSESSMENT

Company Level

@
Ui Jle RSSO

Extraction || Manufacturing Transport & Product Maintenance End of
& energy packaging USE life

Sustainable growth

Resource .
consumption
Climate -
change
Ecosystem
quality

Human health

Our footprint clearly extends beyond our four walls
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FLEET EMISSIONS

« P&WC sees significant future growth in fleet emissions

2014 Fleet 2028 Fleet
Large Turboshafts Turboshafts

Turbofans
Small
Turbofans Small Small
Turboprops Turboprops
Large
Turbofans
Regional +45% fuel
Turboprops Regional
Turboprops
Small
Turbofans

« P&WC fleet emissions reduction strategies include:
New Product Introduction, Upgrades, Retrofits, Operational Efficiency

— Operational efficiency: near-term lever to reduce fleet emissions
— Indirect support: industry adoption of sustainable alternative jet fuels
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OPERATIONAL EFFICIENCY

Cruise

Fuel efficiency manuals

E 'Accel @ 5
% : ‘ constant Alt
é é : \'\ Climb @ constant Mach ?j:;’;:ttg@ 953'_
© Climb @ constant CAS
g ;
i i3
(%5 Climb Out e ANudE (Brimary ) Final Descent
= Mach (secondary axis)
1
Ground Distance
Analytics of aftermarket engine health
management operational data
E c
« By 2017, help customers identify more =2
efficient operating practices through zi
mission analysis and fuel burn trends g
)
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S e L T




TECHNOLOGY DEVELOPMENT

%

I Additive

Manufacturing

Major Portion of Technology
M Portfolio links to Sustainability:
Advanced Manufacturing (improved buy-to-fly)
Improved fuel efficiency
Materials of Concern elimination (REACH)
Alternate fuels
Advanced Combustion Technologies o 7
Oil Consumption reduction Biofuel commercial Fiight
Noise reduction technologies
Thermoplastics vs Thermosets

Optimized aircraft operational algorithms
Disruptive Technologies

Additive DPHM
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LIFE CYCLE ASSESSMENT (LCA

Company Level

@
Ui Jle RSSO

Extraction || Manufacturing Transport & Product Maintenance End of
& energy packaging USE life

Sustainable growth

Resource .
consumption
Climate -
change
Ecosystem
quality

Human health

Our footprint clearly extends beyond our four walls
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LIFE CYCLE ASSESSMENT

Product Level

600
GHG impact heavily
dependant on types and >00
guantities of metals used 2 400
<
g 300
O
Carbon footprint of different ¢, 200
metals depends on how = 100

and where they are
extracted, prepared, heat 0
treated, and machined
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Impact per pound

Hm Material preperation
M Heat treatment
® Part manufacture

B Material extraction
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ECODESIGN - P&WC APPROACH

Through both process and execution

« Sustainable execution requires cascaded accountability “ M
down from leadership, to program leaders, to program e
execution, creating a mandate for day-to-day work \

« P&WOC is targeting its engineering standard work to build sustainability into our
core business activities

5 IES  ADR Launch PDR
PDRS \ / \

Market Proposal / . :
: Pre- iled Design
Opportunity Concept SR D
N )\ )\ )
Y Y Y
Initiation Planning Execution & Control
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ECODESIGN - P&WC APPROACH

Through both process and execution

« Environmentally focused design
requirements

« Building capability and knowledge
to explore trade space between
eco-design KPI and conventional
performance metrics

— Supporting calculation methods,

benchmarking, best-in-class
standards

— Significant potential improvements
identified within existing products

Export Classification: no technical data

Buy-to-Fly
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END-OF-LIFE

A future business necessity

Approx.
Alloy Years
Remaining

Titanium 72

Magnesium 1700
Aluminum 750
Nickel 42
Steel 83
Copper 36
Iron 69

* HP disks
e LP disks
e PT disks

> Price volatility
(medium term)

> Supply stability
(long term)

Export Classification: no technical data

 Cases

* Blades

e Shrouds

e Stators

* Vanes

e C.Cliners
e Exhaust

Approximately 2.3 million |bs of metal

reaches end-of-life each year in overhaul

and retirement of P&WC engines

Inconel = Nickel - Cobalt

* Mg Hsg

« Cases

e LP Shafts
* Stators

*  Small parts

Titanium
« Blisks r
+ Fan blades a H
« Impellers —gm e
 Tis shafts 1 rv — AP
» Diffusers &

« HPC Cases St

Ferrous Metal
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END-OF-LIFE

Key Events
Engine
Maintenance retirement
Engine Shop
Maintenance
On/Near Wing

! Development !
o D i

Pre EISi PostEIS

i Engine Retirement

X-Engines &

ProdConfig |
| On/Near Wing

Export Classification: no technical data

~10,000hr interval
~1-2 times over engine life

~750hr interval
~251times over engine life

Effective End-of-
Life management
depends on:

« Economics of
material recovery
and value
Customer and
supplier contracts
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BEST PRACTICES AND KEY PROCESSES

WINNING
BEST PRACTICES

|.  Management Commitment

Corporate Strategy
Compelling Vision
R&D
Impact metrics and tracking

Il. Aggressive Targets & Assignments

lll. Embedded Processes & Protocols Individual Contributors
Dedicated resources
SD Champions
Training programs

V. Proven & Continuous Return

V. Clear & Consistent

Communication Business Processes

Budgets

Green process improvement
Supply Chain Management
Standard Work

Design metrics and targets

VI. Company Wide Engagement

VIl. Dedicated R&D / Innovation

Making Sustainability Stick — A Worthy Challenge

Sustainable development structure

Employee Performance Reviews

Export Classification: no technical data For planning purposes only
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“When you are being asked to make the business case for sustainability..
..perhaps ask them to make the business case for being un-sustainable”

Ray Anderson
1934 - 2011
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