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Context

— Climate change is the defining existential threat and political issue
of our time. Many countries have committed to be climate neutral by
2050.

— Although aviation accounts for a small share of all emissions (2%), it
is extremely polarizing.

— While other sectors are reducing emissions already, aviation'’s
emissions are growing.

— Globally, a very small number of flyers (1%) contribute to 50% of all
emissions.

— Many early measures taken by aviation are now seen as
greenwashing.

—  Further decarbonization will require massive investments, new
technologies, and large-scale collaboration.

— Aviation is already suffering from the consequences of climate
change, and this risk requires adaptation efforts.
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Strategies & Approaches skyguide

CANSO Environmental Working Group:

o The ENVWG supports improved environmental sustainability through the
/aentification and promotion of means to requce unnecessary emissions
from aircraft through improved operational efficiency and reducing aircrafrt
noise through better proceadures and planning. The aeliverables support
ANSP modernization and environmental efficiency improvements using
adocumented metrics and performance data.

CANSQ o=cas

i /——
AIR NAVIGATION
SERVICE PROVIDER

CARBON
FOOTPRINTING

i:f CO N ODS for Future Skies

Skyguide beyond horizons



skyguide

Our approaches to ENV
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NAV CANADA Proprietary / Propriété exclusive

CLIMATE

Climate Action and Environment Approach 13 som

Climate Action — Two Approaches @

Under our ESG Strategy, NAV CANADA is approaching Climate Action in two ways:

With our Stakeholders and Partners Within our Company
* Reduce environmental footprint of our customers * Reduce environmental footprint of our own direct
through improved ATM. operations, including our Scope 1,2, and 3 GHG
emissions.

e Canada’s Aviation Climate Action Plan
e CANSO GreenATM  NAV CANADA Emissions Inventory and
target setting

 The Climate Action and Environment Strategy proposes the within our company approach
« Canada’s Aviation Climate Action Plan is the focal point of the with our Stakeholders and Partners approach




NAV CANADA Proprietary / Propriété exclusive

Climate Action and Environment Strategy

Climate Action Approach: Within our Company

NAV CANADA has developed a Climate Action and Environment
Strategy that focuses on Climate Action ‘within the company.’

This Strategy provides an overview of: NAV CANADA's
, , Climate Action and
« The current state of climate action at NAV CANADA. Environment Strategy
. . A pathway for NAV CANADA's impact
e Governance and roles for climate action. on climate and environment

» Emissions reduction pathways.

e Supporting Sustainable
@ Development Goal 13:
Climate Action

e Future initiatives that could contribute to net zero emissions.

NAV

dinmation  CANADA

navcanada.ca —

» Direction on next steps to building NAV CANADA's emissions
reduction action plan.
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NAV CANADA Proprietary / Propriété exclusive

Key drivers for environmental improvements skyguide

= < Single European Sky * Swiss Exemplarity in
- Environmental Pillar — Energy and Climate
— N\ Net Zero objective
N= GreenATM 27 2040

Airspace users
demands

A
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Operations & GreenATM
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Destination 2050 skyguide

thway for flights within and departing from the EU+ region

100

gan-technology

n demand

From Roadmap report overall impacts on net C0z emissions [THW) of flights within and departing from the EL+
region, for 2030, 2040 and 2050. Sustainability measures are not ossessed year by yeor and as such, pathways and
contributions of individual measures may differ from the linear interpolation shown in the graph.
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Standard routes, altitudes and speed

Arrival fix

Arrival
procedures

Departure fix

Departure
procedures

Restricted airspace

Arrival Terminal Airspace

Departure Terminal Airspace

Real track
---- Optimal trajectory



The first ever ATM green label @ skyguide
ATM

& Vin Lo

A common goal and Sharing of best practices in An auditing tool to understand Improvement of ENV
commitment for ANSPs to the industry, allowing for the gaps and areas with the performance across the entire
improve on their standardisation and overview  most potential: continuous company (infrastructure and

environmental impacts. of processes. measurement of performance. operations).
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CANSO GreenATM skyguide

GREEN CANSO

. 2.3 Categories and Topics

Figure 3 below shows the topics in each of the four categories.

The Guide to ;

\T‘G ATM Policy & plan Flexible Use of Airspace (FUA)
reen Environmental Management System Meteorological information
Accred |tat|°n Erw!r:::unmc-nt'al culture |l'!"lpl"{]"-.-'t"_"!ij su r*-x‘mllawe c::::n.fcfre_ag-::- |
N Environmental targets Airport — Collaborative Decision Making
l‘ Surface management
\A Manual for t?e CAN;’O INERASTRUCTURE & UTILITIES Continuous Climb rJ[}t-‘lr_‘ltIDr'l | L 1.._.]':I
\ E:: .r;r;m;zta Accredigiiy Continuous Descent Operations (CDO)
A Energy management Performance Based Navigation (PBN]
R i Power brocurement and production errormance Base avigation | |
Pt S\ r-G wer procurement and productio Wake turbulence optimisation
S :R ) ;NE R"_’t'oﬂal"‘dt'm_"' Trajectory Optimisation
s (NS Flight Inspection Air Traffic Flow Management (ATFM)
» L

Research & Development

A ' |
OTHER

Sustainable procurement
Airport/Community relations
Airspace change management
Mobility management

Figure 3: Categories and topics

More information on the topics and how they contribute
to environmental benefit can be found in Section 4 of
this Cuide.
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NAV CANADA Proprietary / Propriété exclusive

CANADA'S AVIATION
CLIMATE
ACTION PLAN

GREEN canso §

ENVIRONMENTAL
ACCREDITATION PROGRAMME

2022-2030

Manual on Global Performance Recommended Key

of the Air Navigation System Performance Indicators
for Measuring ANSP
Operational Performance

Boll S e Canadi

Alignment, collaboration and partnerships

Data sharing via collaborative data analytics agreements

Industry collaboration:

« Canada’s Sustainable Aviation Task Force «  CANSO GBWG and Recommended KPIs for Measuring ANSP

« |CAO Global Air Navigation Plan Performance Expert Working Operational Performance
Group e CANSO Environmental Working Group and Green ATM
« ICAO Committee on Aviation Environmental Protection (CAEP) CANSO Contrails Task Force 15

« ECCC Contrail Avoidance Tool * CICONIA Stakeholders Outreach Body
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Non-CO2 aspects

Skyguide beyond horizons



What are the big questions?

Where are
contralls
formed?

Detection / forecasting of ISSRs

What are the
solutions to
avoid contrails?

Operational changes? Has
diversion been successful?
Could engine, fuel or SAF play
arole?

skyguide

What is the
balance:
avoidance vs.
extra CO2?

Which is worse for the climate?
How much will this costin
additional fuel burn?



Unknowns about contrails skyguide

- Contrail uncertainty remains high, but general consensus is
that they are on balance warmingand should be avoided,
even if more CO2 is emitted.

- However, new analysis from David Lee et al. suggests that

taking premature action may notbe advisable.

- Unknowns:
- exactly where and when contrails form and persist;
- the climate impact of a specific contrail;
- the best metric to compare contrails and CO2
emissions climate impact
- the cumulative impact of at scale avoidance
measures
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Core questions for ATM skyguide

— Individual flight adjustments (or airline-by-airline actions) are one thing, but what
happens when we try to implement at scale? Are increased fuel burn assumptions
accurate?

— Forecasting inaccuracies are likely to drive excess avoidance measures. Can we
focus for the short-term on pushing for better monitoring / humidity sensors
whilst also conducting avoidance trials to refine operational concept?

— What are the best policy/regulatory approaches?

Current approach
— Focus needs to be on refining the science, investigating solutions, running trials
and better understanding the trade-offs (CO2vs non-COy).
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Adaptation to climate
change
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NAV CANADA Proprietary / Propriété exclusive

What is Climate Adaptation? skyguide NAV

- Climate adaptation means taking action to

Ad a ptatIO N prepare for and adjust to the current and

projected impacts of climate change.

e -

Heatwaves Droughts Floods Storms

Skyguide beyond horizons 21



Impact of climate change

Assessing Climate Change Risks
for your Organisation

How can you assess whether climate change impacts
will be a risk for your organisation?

Here are some questions to get started with.
WHAT WILL BE THE FINANCTIAL
AND CARBON IMPACTS OF
INCREASED DIVERSIONS TO
AVOID STORM EVENTS 7

DO YOU KNOW HOW THE CLIMATE WILL
CHANGE IN YOUR AREAT
HOW WILL CLIMATE VARIABLES CHANGE?

DO YOU KNOW HOW MUCH

ITWILL COST TO IMPLEMENT

THE CLIMATE ADAFTION MEASURES
YOU NEED VERSUS THE CO5T

OF DOING NOTHING?

WILLYOUR SYSTEMS

BE ABLE TO MANAGE CAPACITY
DURING MORE FREQUENT AND
EXTREME DISRUPTIVE WEATHER?

CANYOUR DRAINAGE 5YSTEM
HANDLE ANY PROJECTED
INCREASE IN RAINFALLY

WHO IS RESPONSIBLE FOR CLIMATE CHANGE ADAPTATION
WITHIN YOUR ORGAMNISATION? WHAT ACTION DO YOU MEED TO TAKE?

DO YOU KNOW WHERE TO GET INFORMATION
ON HOW THE CLIMATE WILL CHANGE IN YOUR AREA?

DOES YOUR ORGANISATION HAVE
ANY EXISTING GOVERNAMNCE RELATED TO CLIMATE CHANGE?

WHAT SHOULD YOU INCLUDE IN THE SCOPE OF CAN GROUND ACCESS TO THE AIRPORT
A CLIMATE RISK ASSESSMENT? BEGUARAMNTEED IN CASE OF INCREASED

PRECIPITATION (E.G. RAIN OR SNOW)?
ARE YOU ABOUT TO MAKE A BIG INVESTMENT?
15 CLIMATE PROOFING BEING CONSIDERED?

DOES YOUR BUSINESS MASTERPLAN CONSIDER CLIMATE CHANGE? DO YOU KNOW HOW MUCH EXTRA

COOLING CAPACITY ¥OU WILL NEED AND

ARE THERE ANY REGULATORY REQUIREMENTS TO CONSIDER HOW THIS WILL IMPACT ENERGY DEMAND?
CLIMATE CHANGE ADAPTATION (E.G. CSRD REPORTING)?

CAN CHANGES TO THE JET STREAM
BE HARNESSED TO IMPROVE FLIGHT

TIMES AND PERFORMANCE ?

HOW WILL TEMPERATURE CHANGES
IMPACT AIRCRAFT FERFORMANCE AND
DEMAND FOR CABIN AR CONDITIOMING

[OM THE GROUND]?

ARE YOUR RUNWAYS
OR TAXIWAYS AT RISK
OF FLOODING?

I5 THE WIND LOAD FACTOR OF
YOUR CONTROL TOWER HIGH
ENOUGH TO HANDLE ANY
PROJECTED STRONGER
STORMY WEATHER?Y

CAN YOUR AIR NAVIGATION
EQUIPMENT WITHSTAND
SEVERE STORMS OR FLOODING?

CANYOUR ELECTRICITY SUPPLY

AND CRITICAL 5YSTEMS (E.G. IT) BE
MAINTAINED IN MORE FREQUENT AND
EXTREME DISRUPTIVE WEATHER?




Impact of Climate Change skyguide

Physical Impacts - Drivers Transition Impacts — Drivers

Wildfire Changing customer behaviour

Water Stress Aviation fuel price volatility

Tropical Storms Energy price volatility

Sea-level Rise Policies to constrain aviation activities
Permafrost Thawing Carbon pricing mechanisms

Lightning Public disclosure requirements

Increased Summer temperatures Litigation associated with greenwashing claims
High wind speed Public pressure to accelerate decarbonization efforts
Freezing rain More frequent insurance claims

Extreme weather events Sector specific collaboration to reduce emissions
Extreme Snowfall New Technological solutions

Extreme Rainfall/Flooding

Extreme heat

Changes in Jet Stream Position
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Conclusion — Q&A
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