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Climate science tells us:
The problem is urgent.

The problem is real, and
caused by human
activities

Clearly science isn’t
enough...

Warming is unprecedented
in more than 2000 years
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Which of the followi

a. Violent cri



More heat = higher rates of aggression
and violent crime.

The Washington Post

Two new studies warn that a hotter world
will be a more violent one

Ele New Hork Times

TheUpshot

A Rise in Murder? Let’s Talk About the
Weather

The correlation between heat and crime suggests the need for
more research on shootings in American cities.

Anxiety and depression levels increase with
the existential threat of climate change.
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Youth anxiety on the rise amid

changing climate
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ERENEWS

How a Record-Breaking Heat
Wave Fueled Climate Anxiety

The psychological effects of climate change are a growing concern among mental health
experts

Psijchology Today

Q Find a Therapist (City or Zip)

Susan Clayton, Ph.D., and Gale M. Sinatra, Ph.D.
The Psychology of Climate Change

APA Report Draws Attention to
Psychology of Climate Change

Task force calls for climate action.
Postes 022 | @ Revi 1 by Ekua Haga



Climate impacts every part of
the economy, including
where/how investments are

made. Hotter temperatures will change

PODCAST

How climate anxiety is shaping small
and large financial decisions

#CBC MENU

NEWS Top Stories Local Climate World Canada Politics

B RO OK I NG S CLIMATE Al CITIES Time to buy more Canadian wine? Climate change
? driving up prices from other wine regions

NEWS Top Stories Local Climate world canada Politics Indigen:

Windsor - CBC Explains

With climate change threatening Canadian
vineyards, is genetically engineered wine on the
PLANET POLICY & horizon?

Climate change creates
financial risks. Investors need

to know what those are. m

Michael Panfil and David G. Victor - Tuesday, March 29, 2022

where we can grow certain crops.

Some areas will become

more livable, others will
become unlivable.

Inside Climate News ";T}“”mm:.m"“.

50 Years From Now, Many Densely Populated
Parts of the World Could be Too Hot for
Humans

ABOUT  SPECIALREPORTS ~ TOPICS v  PROJECTS v  NEWSLETTER  SUBMITTO FOS

Climate Change Could Make Siberia an
Attractive Place to Live




News~v  Ukrainewar Features Economy Opinion Vided

Canada’s Alberta announces state of
emergency over wildfires

Almost all of Alberta and much of neighbouring Saskatchewan
province face extreme fire risks.

Climate change and its impacts
are already here:

These will intensify if we do not
act.
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World's largest skating rink on thin ice
as Canada’s warm winter prevents
opening

Mild temperatures in Ottawa make it too dangerous to open

Rideau Canal Skateway, the capital’s 7.8km long ‘blockbuster’
attraction

Judge says Ontario’s weak climate plans
increase risk of death for the young

Canadian youth activists’ case nevertheless dismissed as judge
rules province’s policies do not violate Charter rights

ENVIRONMENT

Carbon emissions are costing Canadians 5 times
what Ottawa once thought: minister

By Mia Rabson + The Canadian Press
Posted April 19,2023 4:31 pm - Updated April 19, 2023 4:35 pm




Vancouver Sun

Chief coroner reports hundreds died from heat 10
over past five days - wildfire takes control of Lytton

As of September 15, 2023
6,317 fires had burned
173,598 square kilometres
(67,027 sq mi; 42,897,000
acres), about 5% of the entire
forest area of Canada and more
than six times the long-term
average

Lytton, BC - June 2021



Doing nothing is expensive!

Re-thinking affordability

» US$13.6 billion/year in damage to homes and
buildings

» US$12.8 billion/year in damage to roads and
railways

» US$4.1 billion/year in damage to electric grid

» Some costs unquantifiable - health costs, social
services, human suffering

Abbotsford, BC — November 2021



In fact, inactionis more

costlythanaction
The Physical Costs of 74 Institute for
Climate Change to Canada Pk

(Cumulative total by 2100 in $billions)

276 $2,772.78
<l $3,635.65
4°C $4,794.57
5 C $5,520.06
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Risks to life and
Infrastruciure

Heat events

Floods

Violent storms

Crop and farm damage
Electricity system ov erloc
Blackouts and brownouts

Strandedremote access to
health and other services




CO; mitigation curves: 1.5°C

The Ionger WE ; ' Constant emissions
delay, the greater / s e

carbon budget
the challenge =

Starting mitigation in 2019
will require monumental
mitigation rates

\ Starting mitigation
For a >66% chance in 2000 would have
| of staying below 1.5°C. required a mitigation
Remaining budget: rate of about 4%/yr
420 GtCO..
Mitigation curves after
0 Raupach et al. 2014.

1980 2000 2020 20.40 2060 2100







How is the world doinge

Global temperaturesin 2021
averaged 1.1°C above
the late 1800s

1.5°C in 2023?

) P\ T 8% ¢
Five-year average ¢/ \o 94 %

1880 1900 ©

Source: NASA 2022
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The picture's pretty bleak,
gentlemen... the world's
climatesare changing,
the mammals are taking
over,and we allhave a
brain about the size of a
walnut.







1. By how much has Canada reduced its
emissions since 20057

a. Theyhave risen

b. Byalmost nothing
c. Modestly
d. Substantially



Question 1
By how much has Canada reduced its emissions since 2005¢

[C] Canada has reduced its

emissions by 8.4% from 2005 ’“‘-“’hxﬁ\/"z;}f\

levels

» 670 megatonnes (MT) in
2021 vs 732 MT in 2005 _

» Equivalentto 13.9% above T
1990 levels
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2.Which clim

1.Kyoto

2.Copen
3.None
4 All

]



Question 2
Which climate targets
has Canada met?

800

Actual emissions

600 N
Kyoto @
commitment

[C] Canada has not met any targetsto date

» Kyoto commitment (1997):-6% of 1990
levels by 2008-2012

Copenhagen commitment (2009): -17% Daris
of 2005 levels by 2020 500 commitments

Paris revised NDC (2021):-40% to 45%
of 2005 levels by 2030

0

400

MT CO2 EQ/ YEAR

1990 2000 2010 2020 2030 2040 2050




3. How does Ca ther G7 countries?

a. Leading



Question 3 ¢ s il
How does Canada’s performance
compare to other G7 countries?

We are well behind all
other G7 countries

» Most have reduced
emissions substantially

» Eventhe USAison a
downward trajectory and 8 7%
nearing 1990 levels 0






Answer to question 4

Sectoral GHG Emissions Trends

[B] Electricity is on a
downward trajectory
Oil & gas and transport

display marked upward
trends

—2030 target
Baseline
==0il and gas
s | ectricity
==Transport

—Heavy Industry

—Buildings
—Agriculture

—\Waste and others
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Shutting down coal




Figure 1.2= Number of national net zero pledges and share of global CO.
emissions covered

The world’s economies are
increasingly moving to adopt
net zero targets and strategies
to get there
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There has been a significant acceleration in net-zero emissions pledges
announced by governments, with an increasing number enshrined in law

IEA, 2021



Canada’s net zero target

The Government of Canada has recently committed to * Pt deesy
. . 'l,\
reach net-zero emissions by 2050 ?&

Enshrined in the Canadian Net-Zero Emissions
Accountability Act (royal ascent June 29, 2021)




What do we mean by net zero?

“Net-zero emissions means that anthropogenic emissions of greenhouse gases
into the atmosphere are balanced by anthropogenic removals of greenhouse
gases from the atmosphere over a specified period” (The Act)

But removals present serious
challenges.

So, it is about getting as close
to zeroemissions as

possible by reducing or
eliminating GHGs in all sectors



The challenge of removals

‘Nature-based’ and technological solutions

All face serious challenges
Permanence
Uncertainty
Scale of deployment

High cost




So where does this leave us?

» The functioning of all sectors is deeply entwined with GHG emissions
» No silver bullets for mitigation or removal

» Reaching net-zero entails fundamentally transforming all sectors (from
transport to agri-food) over two to three decades

» Get as close to zero as possible

» Offset the residual with removals



Net Zero:
Key Messages

» Aninclusive conversation
» Don'tget “caughtin the net”

» Thereis more certainty than
uncertainty

» Global consensusis clear (ish)
» Take a transition pathwaysapproach

» Mov e quickly on clear pathways
(Investigate obstructed pathways)

» Agricultureis critical (vsforests...)




The nature of the problem

Energy supply

Energy end use

Current energy system at
the centre of the problem I V IN
= ~80% of GHGs e L. i A

FOSSIL
ENERGY EXPORTS

0 of GHGs
final consumption

‘x\:q “ Satisifies ° 26/0

TRANSPORT

GASOLINE, DIESEL, FUEL OIL,
JET FUEL, NATURAL GAS,
PROPANE, COAL, COKE

FOSSIL FUEL 98% fossil fuels
| FOSSILENERGY IMPORTS EXTRACTION AND
PROCESSING
Other GHGs: farming
o I <G
BUILDING:
pra CtheS, IndUStrlal Q GHGs Residential and commercial

Satisifies

Q
processes, waste, land Kb B suppies 17* 6% P o o ok snccny o
of uranium & % ofelectrl:lky inal consumption

exported

A

supplies 2% BIOMASS

NUCLEAR supplies 15% of electricity
Satisifies

supplies 60% 20% of 25% electricity, 16%
of electrlclty final consumption

use

INDUSTRIAL

shi ELECTRICITY 10%
MAINLY CENTRALIZED GHGs
POWER GENERATION AND
DISTRIBUTION p
' - AGRI-FOOD
supplies 5% \ 0 G " > -
lﬁ oF electriclty Electricity exports
. and imports

Sector GHG emissions include process emissions.
Emlsslons from waste and land use change not shown
below 50 aCO.eq/kWh



Old energy New energy
systems systems

“Net zero pathways require spending a similar fraction of GDP
that we spend on energy today, but we have to immediately
shift investments toward new clean infrastructure instead of
existing systems,” Net-Zero America, Princeton University, 2021.



Pathways are about getting from here
to there . ..

They connect where we are today with a desirable future system configuration through sequences of
steps that will be refined over time based on learning

They involve multiple social and technological elements required to transform a system to reach net
zero

They include narratives, grounded in data, analysis, and shared aspirations that can be built out
through practical actions

Sequences of innovation to
technology, business models,
regulation, social practices to
overcome obstacles tfo system
fransformation

Obstacles




...and about what directions to avoid

They can help us avoid dead-end
pathways that lock-in system
components that will become

. . . . o <& Longer term

emissions liabilities by mid- TRANSITION e
PATHWAYS must

century be CAPABLE of

Example: Liquified natural gas for f::;:;'('sr;g i
heavy duty vehicles

S(o— Interim

Deadend /\ Target / e Target
pathway / ¢
-

- —
We are gst’,: _____

here




Pathways have broad relevance

For government, the private sector and civil society

Situate an organization’s place in the broader system, identify
strategic objectives to reach net zero, and identify change levers and
priority actions

Can be applied at multiple scales (business, community, region)

Thinking in terms of pathways is not foreign - most organizations are
already engaged in some form of strategic planning



Net zero
pathways for
wood pellets

>

>

Net zero pathways
challenging

Northern and regional
opportunities critical

ldentifying and
overcoming barriers

» European boilers
» Accesstoresidue

Making the economic
case

Support for upfront capital




Northern and remote opportunifies

Wood-Pellet Boiler Capacity in the NWT Organized by Annual Vintages

thegawatts (M)

2006 2007 2008 2009 2010 201 2012 2013 2014 2015

Price of Heating Qil vs. Price of Wood Pellets in three NWT Communities as
of June 2015

Yellowknife Fort McPherson Fort Smith



North

Public problem, private solution: Warehouse

biomass project reduces NW.T. carbon footprint

A wood pellet heating system that
warms four buildings in
Yellowknife has, after a year of
operation, helped its biggest
client — the territorial
government — cut oil-use by 92
per cent.




2012 - Energy Mix - NWT

Natural Gas
P 12%

Wood and Wood Pellet
4%

Hydroelectricity
4%

Imported
Fossil Fuel
80%

2050 - Net-Zero Energy Mix - NWT

Biogas (Transport &

Mining Equip.) \

19%

BioJet Fuel ___

(Aircraft)
11%

Hydro Power

8%
Solar Power
N
2%

Wind Power
2%

Wood and Wood
Pellets (Heat &
Power)

58%
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In 2021, disasterstriggered by
weather-and climate-related

h‘azards cost the world
) US$280 billion. (source: Eco-Business, 2022)




' “‘We are on the cysp of a new
_ economic era” \ e

-7




Solving climate change will
enable the “greaf transition”
by helping us transform how
we grow food, generate and
use energy, build cities, move
people and goods...



Key takeaways

Don’t get caught in the “net”
Successful approaches drive emissions as close to zero as possible

Target systems, not just prices or markets

Winning approaches appreciate that core societal systems (transport, electricity, agri-
food) will need to fundamentally change to reach net zero

Define where you want to go

Successful approaches involve identifying a desired end state and a clear
sequence of steps to get there

Emphasize societal improvements, not only emissions reduction

Successful approaches mobilize actors and resources by envisioning future systems that are not only net
zero but also more prosperous, convenient, healthy, and equitable



Key takeaways

Act strategically to build pathways

Not everythingis equally important. Work with change agents. Prioritize places where systems arein
movement and change really counts. Don’t try to do a little of everything

Beware of dead-end pathways

Actions should build momentum on a pathwaythat can achieve overall goals

Manage uncertainties, don’t be paralyzed by them

We know a lot about how to get to net zero: only by doing can we learn more

Adapt and deepen action

Successful approaches continually refine and adapt based on analysis, learning-by-doing, evolving system
conditions, and the advancement of technologies and practices
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