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Session
Agenda
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Laying the Foundation (AM)
« Global and Local Context of Climate Change
« Speaker Panel 1: Building Climate Resilience

« Speaker Panel 2: The Opportunity Before Us

The Climate Roadmap (PM)

 Interactive Session: Solutionsfor Energy
Managementand GHG Reduction
« A Roadmap to the Climate Strategy

Session Closing
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Calgary [#8)

Goals for

the
C « Enable Council to make decisions that
St rateglc further Calgary's climate goals

Session - Prepare Council for the 2022 Climate w_.:#
Strategy and Action Plans

- Build awareness of climate change
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A Global Surface Temperatures
Deviation from Average

NASA Interactives: Climate Time
Machine
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https://climate.nasa.gov/climate_resources/25/interactive-climate-time-machine/

Calgary

Calgary’s Fair
Share

Equality based on an
understanding that human beings
should have equal rights and
quality of life

Responsibility for contributing to
climate change based on historic
and current emissions

Capacity to contribute to solving
the problem



People and
communities

Economy

Existing
buildings

Mobility

Built

infrastructure
w
Natural buggin S
infrastructure 9
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Building a
climate-
ready city




* Nearly 80% of Calgarians are
concerned about climate

f change
| vant (Feix /12 4r G n
:'tdd\:_:;:‘*:’h’ | ottt o ‘ ° 72% feel we need to do more

Clean aiv o breothe

« 77% say they support The City
moving to net-zero by 2050 f ‘




ADAPTATION

actions to reduce the impacts of climate change

MITIGATION

actions to reduce emissions that cause climate change

Zero emissions
climate resilient buildings

\ and infrastructure
(¢£§ Renewable energy T

41/ . Community and food
l

“avoid the unadaptable” “adapt to the unavoidable”

resilience

aanee '

Complete communities
Zero emissions : :
Disaster risk

transportation :
P & reduction

Natural infrastructure Q
Waste Resilient water /7
management







Calgary [#8)

Calgary's Climate Hazards

Extreme Heat Drought Wildfire Shifting Seasons

o

Heavy rainfall Heavy snowfall Severe storms River flooding

11



Calgary

oy

Why is climate
adaptation so
important?

« (Calgary's climate risk will
INncrease over time

« Climate adaptation will prepare
Calgary for the future

 Failure to prepare will result in
significant environmental,
economic and social
consequences

12



Calgary [#8)

How do
we build
climate
resilience?

Adaptation leads
to enhanced
climate resilience
and climate risk
reduction

Enhance

ecosystem

services

Reduce
community
vulnerability

Build resilient
infrastructure

Sustainable
water
management
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Dr. Blair Feltmate Richard ded' b

Head of the Intact Centre Director, Economics &
on Climate Adaptation Research

University of Waterloo All One Sky Foundation




IMPACT OF FLOODING ON CANADA'’S
RESIDENTIAL HOUSING MARKET

Dr. Blair Feltmate
Head, Intact Centre on
Climate Adaptation

bfeltmate@uwaterloo.ca
April 26, 2022

Generously supported by

WATERLSS INTACT CENTRE [intact]

ON CLIMATE ADAPTATION
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CLIMATE CHANGE IS IRREVERSIBLE:
SEVERITY OF WEATHER WILL INCREASE INTACT CENTRE

ON CLIMATE ADAPTATION

ipcc

nnnnnnnnnnnnnnnnnnnnnnnnn limate change

Climate Change 2022
Impacts, Adaptation and Vulnerability

Summary for Policymakers

It is indisputable that human activities are causing
climate change, making extreme climate events,

e

anada's =
Changing
Climate
Report

Including heat waves, heavy rainfall, and droughts,
more frequent and severe
IPCC 2022

Canada's climate has warmed and will warm further in
the future, driven by human influence... this warming is
effectively irreversible.

ECCC/CCCR 2019

Key climate change drivers
* increasing global population (9,000 people/hr. net)

 climate change driving climate change
17



COSTS OF EXTREME WEATHER:
CATASTROPHIC INSURABLE LOSSES ($CAD)

INTACT CENTRE

ON CLIMATE ADAPTATION

$ Billion

5.0

4.0

3.0

2.0

1.0

0.0

Annual home insurance premiums up 20-25% over

the past 5 years in Canada (water primary factor)

Increase in % of homes that are uninsurable or with

low cap limit ($10k-$20k)

$1 insured loss = $3-4 uninsured losses incurred by //

government, business and individuals Alberta &
Toronto

Ft. Mac
Fire

Floods

Eastern Ice
Storm

Ontario Wind

Quebec
Floods

& Rain

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

Loss + Loss Adjustment Expenses
$2021 - total natural-catastrophe losses normalized by inflation and per-capita wealth accumulation
Source: CatlQ, PCS, IBC Facts Book, Statistics Canada, IMF WEO Database
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IMPACT OF FLOODING ON

RESIDENTIAL HOUSING

FLO D__ING

“ON CANADA’S

_j-SIdP = =
M-Dy n Ma kt : -
».Hous M kt =

HOUSING MARKET

« Mo rtg ge A' rs & Deferrals x Ll

Supported by:
[intact]

LLLLLLL

INTACT CENTRE

ON CLIMATE ADAPTATION

Average Sold Price
* 8.2% reduction in sold price

Average Number of Listings
« 44.3% decrease in listings

Average Days on Market
* 19.8% longer on the market

Mortgage Arrears / Deferrals
* No material impact

19



SOLD PRICE: INTACT CENTRE

8.2% reduction in sold price ON CLIMATE ADAPTATION
1

a) Grand Forks, Brash Columbia My 2018 b) Burlington, Ontanio August 2014
21% 1.0%
E Change & Change
Luerage Sold Price n o, e Ruerage Sold Frice o, e
e 1 10 oesse g 5%,
Frice Price
1% e 2 e
P=0.05 P<0.05
i0 $100.000 400,000 i 5200000 3400000 T600,000
¢ Toronto, Ontano March 2019 d) (tawa, Ontano &pril 2019
1.6% 1.5%
% Change & Change
Lversge Sold Price i Net A &yerege Sold Frics i Net A
feage 3,300 ferage - 7(),1%
Price Price
£.0% i 11.6% e
P>0.05 P05
i0 £500.000 $1.000,000 i 5200000 3400000 T600,000
&) Citawa, Ontano bgail 2017 f) Gatineau, Ouebec WMay 2017
1.5% -240%
% Change ® Bange
Luerage Sold Price in e Auerage Zold Price in _, i
wesge Q0% fere - 17.1%
Price Frice
105% 0% L,
F<0.05 F<0.05

16 200,000 E400,000 3600000 0 3200,000 5400000 5500,000



HOME FLOOD
PROTECTION

INTACT CENTRE

ON CLIMATE ADAPTATION

Distribute infographic to
homeowners through
Property Tax Notices,
councilor newsletters (Spring
& Fall), newspapers

Most homeowners can limit risk
of basement flooding :

» without special expertise
« generally for less < few $100

« over along weekend

A: AN THREE STEPS TO COST-EFFECTIVE
HOMEFL%® HHOME FLOOD PROTECTION

Complete these 3 steps to reduce your risk of flooding and lower the cost of cleanup if flooding
occurs. For items listed under step 3 check with your municipality about any permit requirements and
the availability of flood protection subsidies. *Applicable only in homes with basements

Step 1: Maintain What You've Got at Least Twice per Year

Do-It-Yourself
for S0

L

install and mairtain
flood alarms:

Install window wells
that sit 10- 15 om
abowe ground and
upgrade to water

Mote: Mot all actions will be applicable to each home. Complating these steps does not guarantae the prevention of flsoding.

IHTACT (E"'I'RE For additional resources visit: ) WK‘FEEEOQFO

ON CLIMATE ADAPTATION HomeFloodProtect.ca
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Economic risks of climate
change impacts for Calgary

April 26, 2022

Dr. Richard Boyd

Director;-Research and Economics
All One Sky Foundation



http://www.allonesky.ca/

Projected
economic
risks of
climate
change for

Calgary

DEVELOPMENT & GRWOTH

2025

2055

2085

CLIMATE CHANGE
(relative to 1981-2010)

2025 2055 2085

S0.7B +50.8B S1.3B +51.2B S2.5B
Cost attributable to climate

+50.7B change in 2055: +$1.2B
S1.4B ¥ $2.6B

+$1.1B Cost attributable to climate

. change in 2085: +$5.3B

$2.5B ' $7.8B

23



How are
economic risks
distributed
across
Calgary’s

human, built
and natural
capitals?

2055

Roads and LRT
tracks

Public health - Buildings -

heat events 0 flooding
5% 2% 12%
Buildings -
storms
/ 9%
Public health - o

33%

energy costs
$2.68B -/ 7%

Electricity T&D

- linear
1%
Water - linear
Labour 6%
productivity

8% Natural areas City trees
12% 5%

24



How much v 0.26% c?fGDP.per year.nationa-llx-/ [estimated.
il adapti expenditures in Canadian municipal adaptation
Wi a apting plans] source:Fcm & I8¢, 2019
to climate

cha NgeE cost? v' 0.12% - 0.25% of GDP per year over next 5 years
lestimated expenditures on drinking water,
sanitation, drainage, green infrastructure and
roads in Quebec] source: Ouranos, 2019

v' 0.22% —0.23% of GDP in 2015 [actual public and
private sector spend on adaptation in NYC,
London and Paris] Source: Georgeson et al., 2016
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The good news

.. investing $1 in
anticipatory,
planned
adaptation

results in avoided
losses of...

$10.5

From ‘soft” engineered
measures for coastal flooding,

low water levels in Great Lakes,

heat-related deaths, forestry

Source: Boyd and Markandya (2021)

$5.1

From flood
mitigation
measures

Source: Roseetal (2007)
(evaluation of +5000 US
FEMA projects)

S9

From
strengthening
early warning

systems

Source: Global
Commission on
Adaptation

S3

From ‘hard” engineered
measures for coastal
flooding and low water
levels in Great Lakes

Source: Boyd and Markandya (2021)

$4.1

From
strengthening
building codes
for storms and

flooding

Source: US National
Institute of Building
Science

$4.9

From making
infrastructure
more resilient

Source: Global
Commissionon
Adaptation
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Some final
thoughts

v Projected economic risks of climate change for
Calgary are almost certainly larger than the
estimates presented

v Economic analysis can support adaptation decision-
making, but there’s no one-size-fits all approach

v There are limits and barriers to equitably meeting all
adaptation needs, creating roles for government

27
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The Opportunity Before Us




Calgary

ey

What is
climate
mitigation?

* Energy management
e Carbon reductions

* Supporting a low carbon
economy

30
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Calgary

Building Blocks of our Future Low

Carbon Economy

Sustainable Natural
Infrastructure

Net Zero
Transportation

Building and
Retrofits

Renewable
Energy



Reduces uncertain and Increases innovation
fluctuating energy costs and drives new job
from traditional energy creation in new

sources industries

Strengthens global
investor confidence and
attracts investment
opportunities to Alberta

Reduces regulatory
uncertainty and risks

Reduces waste and
adds efficiencies to
current standards

What are the
Benefits of a
Low Carbon
Economy?

32
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Calgary |5

Speakers

Sara Hastings-Simon
Assistant Professor
University of Calgary

Peter Tertzakian
Deputy Director

ARC Energy Research
Institute

Chris Brown Yuill Herbert
Business Development Director / Principal
Manager

Sustainability Solutions
Calgary Economic Group
Development

34



technolog anc

Strategic Session of Council on Climate

Dr. Sara Hastings-Simon
Department of Physics and Astronomy and School of Public Policy

April 2022

UNIVERSITY OF

CALGARY



Key milestones on a net zero pathway impact all sectors

2025

2021

No new unabated
coal plants approved
for development

No new cil and gas
fields approved for
development; no
new coal mines or
mine extensions

Gt CO;
[9%] P
n o

w
o

ISSIONS

Em

2030
No new sales of

60% of global car
sales are i

Most new clean
technologies in
heavy industry
demonstrated
at scale

1020 GW annual solar
and wind additions

Phase-out of
unabated coal in
advanced economies

Most appliances and
cooling systems sold
are best in class

50% of heavy truck
sales are electric

No new ICE car sales

All industrial
electric motor sales
are best in class

Overall net-zero
emissions electricity
in advanced
economies

2020

36

2025 2030

2035

150 Mt low-carben hydrogen
850 GW electrolysers

4 Gt CO, captured

2040

50% of existing
buildings retrofitted
to zero-carbon-ready
levels

of fuels used
in aviation are

low-emissions More than 85%

of buildings are

Around 90% of zero-carbon-ready

existing capacity in
heawvy industries
reaches end of
investment cycle

More than 90% of
heavy industrial
production is

o low-emissions
Net-zero emissions S

electricity globally
Almost 70% of

Phase-out of all electricity generation

unabated coal and oil | globally from solar PV

power plants and wind

| 50% of heating demand |
met by heat pumps

2045 2050

435 Mt low-carbon hydrogen
3 000 GW electrolysers

7.6 Gt CO, captured

" Buildings

B Transport

m Electricity and heat

© Industry
Other

The IEA net zero roadmap lays out a pathway thatis ambitious
but achievable for the world to reach 0 emissions in 2050.

UNIVERSITY OF

CALGARY

36



Energy

Buildings

Buildings

Transport

The technologies and policies required to cut emissions through

2030 already exist, and some costs are falling rapidly

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH. emission from coal mining
Reduce CHs emission from oil and gas

[ Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

| Enhanced use of wood products

1

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

_ Enhanced use of wood products

Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping — efficiency and optimization
Aviation — energy efficiency

Biofuels

Potential contribution to net emission reduction (2030) GtCO:-eqyr'

0

i

4 [

Net lifetime cost of options:

I Costs are lower than the reference

I 0-20 (USD 1COz-eq)

I 20-50 (USD tCO:-eq")

I 50-100 (USD tCO:-eq")

I 100-200 (USD tCO-eq)

I Cost not allocated due to high
variability or lack of data

—— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

Costs and adoption rates for example technologies

Cost ($2020/MWh)

Adoption (GW)

Concentrating
Photovoltaics (PV) Onshore wind Offshore wind solar power (CSP)
600 ] 600 i 600 i 600 i
450 450 i 450 : 450 i
300 300 ! 300 ‘ 300
150 i 150 . i 150 150 |
0 } ) 0 l 0 : 0 }
2000 2010 2020 2000 2010 2020 2000 2010 2020 2000 2010 2020
800 i 800 [ 40 i 40 i
600 | 600 | 30 | 30 |
400 ] 400 1 20 : 20 1
] 1 ] I
200 3 200 y 10 i 10 i
0 : 0 : 0 ! 0 /

2000 2010 2020 2000 2010 2020 2000 2010 2020
Share of electricity

produced in 2020: 3%

Share of electricity
produced in 2020: 6%

Share of electricity
produced in 2020: <1%

—————— AR5 (2010)
Fossil fuel cost (2020)

——— Market cost
——— Adoption (note different scales)

IPCC 6t assessment report, Working group 3

2000 2010 2020

Share of electricity
produced in 2020: <1%

Li-on battery packs ($2020/kWh)

Adoption (millions of EVs)

Batteries for passenger
electric vehicles (EVs)

1600

1200

oo
=]
(=]

400

0_l_

2000 2010 2020
1
I
I
I
I

2000 2010 2020

Share of passenger
vehicle fleet in 2020: 1%

UNIVERSITY OF

CALGARY

37



Governments at all levels are taking action

Countries that have NDCs, long-term targets and net- City level action from leading cities across the US
zero emission targets and their share of global CO,

emissions. ‘1% ot i,
First NDCs 0

Minneapolis, MN
- —100 § o o ’
200 New or updated NDCS % Portland, OR [ - ay.s ‘
Long-term targets (NDGs + LT-LEDS) % N 7
Long-term strategy > U ] Boston, MA
— \ — Philadelphia, PA
1 50 B NZE targets B 75 % San Jose, CA~ i N ! 3¢ hington, DC
8 in policy process e ) | . rcburgh P
% 8 ) { = Charlotte, NC
(@] W LosAngeles, CA I BB SRR ERS 2090 |0y i e, {
-..g 100 — — 50 5 """""""" Atlanta, GA
w
. R o ; !
-é lr'\-J‘ZIaEwtargetS % ‘ ? Ao Albuquerque, NM - | ’,‘-7 -~ Orlando, FL
5 o Honolulu, HI b
= O | polis, IN )
Announced 25 C_J St. Lou‘;is, MO St. Pelersb‘urg, FL
50 5 NZE targets| §
©
5 The 25 Citiesin the “American Cities Climate Challenge” are on
0— 0 5 track to collectivelyreduce emissions by 32% in 2025

(compared with 2005 levels)

Meinshausen, M., Lewis, J., McGlade, C. et al. Realization of Paris Agreement pledges may limit warming .. 4

% just below 2 °C. Nature 604, 304—-309 (2022); American Cities Climate Challenge CALGARY ”



More efforts are needed to reach targets but some sectors are on

track to net zero, with implications for future energy markets

Electric car sales share, Figure 3.2=  Coal, oil and natural gas production in the NZE
% global passenger vehicles D00
Historical Projected
70%
60% ®
50%
40%
30%
20% ® Natural gas
10% I oil
0% - - - I Coal
» O Q N e > 5 o A > O Q 1990 2000 2010 2020 2030 2040 2050
» QY QLAY QY QY QY QY QY QYYD
(1/0 f»g rl/Q (1/0 %Qfl/ r\/Q ,-LQ fl,Q f\/Q ,-LQ fl/Q q/Q rl/Q IEA. All rights reserved.

Between 2020 and 2050, demand for coal falls by 90%, oil by 75%, and natural gas by 55%
M EV sales percentage ® |[EA net zero scenario

 Changesto energy systems in the 2020s and beyond will impact the City of Calgary through both the
structure of the local economy and the infrastructure and services needed to serve the local
population.

UNIVERSITY OF

* Bloomberg New Energy Finance; International Energy Agency Net Zero Scenario S 39
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Annual Oil and Gas Royalties | Historic and Forecast | Alberta Only

25

20

Conventional

15 Oil Sands

10

$CDN Billions

2016 2018 2020 2022¢ 2024e

Source: ARC Financial, Alberta Government

y 4

ARC

41
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MINDSET: CLEANTECH & ENERGY TRANSITION

What iIs the current ecosystem?
How do we compare?

How large Is the opportunity?
Where can we be a leader?
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ALBERTA'S

NET-ZERO OPPORTUNITY

166,941

NET-
ZERO
PATHWA

14,651

BUSINESS-AS-
2006/ SUAL 2030

170,000 Jobs
8.1% CAGR

$61 B in GDP
10.5% CAGR

45
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SIXSUBSECTORS SET TO SOAR

AG-TECH & AGRICULTURE

Alberta exports agricultural and food products to more than
150 countries with particular industry expertise in ag-tech
innovation to increase yield and improve energy efficiency.
Agribusiness sector is forecast to invest $246 million in digital
transformation by 2024.

%% /

Phé all i
2,399 PEOPLE 3% NET ZERO 59

2030 EMPLOYMENT PATHWAY CAGR COMPANIES

CARBON CAPTURE, UTILIZATION & STORAGE (CCUS)

Alberta is home to four leading commercial CCUS projects
including Alberta Carbon Trunk Line, the world’s largest CO,
pipeline. It has extensive CCUS infrastructure and a track
record of innovation in all aspects of the industry.

Tt all 112
1,753 PEOPLE 19% NET ZERO 13
2030 EMPLOYMENT PATHWAY CAGR COMPANIES

DIGITALIZATION

Alberta is at the forefront of Al /ML research with companies
in energy, agribusiness, transportation and logistics, creative
industries, and life sciences and other sectors investing in
digital transformation to improve efficiency.

2%e% ‘/ %
Fié all i
2,336 PEOPLE 24% NET ZERO 195

2030 EMPLOYMENT PATHWAY CAGR COMPANIES

ELECTRIFICATION

Alberta has an opportunity to be a leader in the development
of transformational electrification technologies for heavy
industry. Alberta’s electricity market offers an advantageous
environment for companies to develop and pilot electrification
technologies to achieve net zero.

i il B
2,980 PEOPLE 4% NET ZERO 13
2030 EMPLOYMENT PATHWAY CAGR COMPANIES

ENERGY EFFICIENCY

Canada'’s largest cogen facilities and most competitive HVAC
market make Alberta a magnet for investment in industrial
process energy efficiency and |urge-5cule, low-carbon heat

recovery fechnologies.

N _,_.-) @E

" ull S
9,533 PEOPLE %% NET ZERO 26

2030 EMPLOYMENT PATHWAY CAGR COMPAMIES

HYDROGEN PRODUCTION AND UTILIZATION

Home to Canada's first industrial hydrogen hub, Albertais
at the leading edge of hydrogen economy development in
the country with an oppartunity to be a global leader in the
coming decades.

i+ il B

1,062 PEOPLE 9% MET ZERC 13
2030 EMPLOYMENT PATHWAY CAGR COMPANIES



VALUE PROPOSITION:

CALGARY

Calgary’s key laboratories and test centers are
accelerating the pace of commercialization of new
ventures, complementing Edmonton’s manufacturing
and industrial heartland narrative.

Economist's 2019 Global Livability Index ranked
Calgary 5th most livable city in the world. It offers
premium office and industrial space, a strong
complement of support services (IT, engineering,
legal) and a highly integrated transportation and
logistics system.

Calgaryis an entrepreneurial hot spot in Canada,
consistently ranking on Start-up Genome’s Emerging
Eco-system List. It was ranked 15th overall as a
global cleantech market in the 2021 report with a
strong support network of co-working spaces,
accelerator programs and an emerging financing
nucleus.

48
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KEY RECOMMENDATIONS

VC'S & INVESTMENT

BEYOND PROJECT
DEPLOYMENT

ELECTRIFICATION

ENCOURAGE
TECHNOLOGY

ROBUST TELECOMMS

STRONG CLIMATE
POLICY

FUTURE TALENT

SUSTAINABLE
PRODUCT
ADOPTION

ENTREPRUENUERSHIP

1st CUSTOMERS

RENEWABLE
ENERGY

50



KEY RECOMMENDATIONS

VC'S & INVESTMENT

1st CUSTOMERS

4

<

FUTURE TALENT

STRONG CLIMATE POLICY

51



THANK YOU.

BDM, ENERGY AND ENVIRONMENT

THIS IS

CALGARY

calgary ..

be part of the energy-

52


mailto:cbrown@CALGARYECONOMICDEVELOPMENT.COM
https://www.calgaryeconomicdevelopment.com/assets/Reports/Sectors/Energy-Environment/CED-2021_EnergyTransition_Report.pdf
https://youtu.be/sHA683r9M-g
https://youtu.be/sHA683r9M-g
https://www.youtube.com/watch?v=MA5IqaX65gY
https://youtu.be/sHA683r9M-g

Momentum and
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TransformTO

CLIMATE ACTION FOR A HEALTHY.
EQUITASLE, PROSPMEROUS TORONTO

Results of Modelling
Greenhouse Gas
Emissions to 2050

Town of Banff

Resewable Energy
Transition Roadmap

Comemmbar 3619

>60 cities

L Roadmap to Low-Carbon
[ Operations in the National
becos Capital Region

ENERGY INVESTMENT PLAN FOR

WESTERN NOVA SCOTIA

‘MASTER PLAN

LEADINFLUENCE TRAND et

CLIMATE-READY CITY

CITY OF THUNDER BAY
CLIMATE ADAPTATION STRATEGY

——— L=

| 8 e enn.ln\l'n&
GREATER SUDB! OW 1 . omamsuni nergy
COMMUNITY ENERGY A LOW-CARBON PATHWAY EMISSIONS Climate R et Pan”
AND EMISSIONS PLAN ST . s

The Way Forward

2 FOR THE CITY OF GUELPH mmee— Change
TORONTO'S : FECRMICAL ANALYSSS

NN U L B AATIE SR BT 8
O e e

RESILIENCE i ant 0

pOWERNOW & CLIMATE
T | ' ACTION

B S TRATEGY

oL
:LLd
O

0 oy

SHC Wy whael? 3@ enencae
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Caledon Ottawa Orillia Toronto Moncton Regina
pop. 79k pop. 1.M pop. 38k pop. 2.9M pop. 87k . bop. 238k

Guelph Burlington St. John's Halifax Edmonton Sudbury
pop. 160k pop. 193k pop. 130k pop. 460k pop. 1M pop. 178k

1.5 0.8
"\\\

0.6

04

0.2

= = kW B o

0

Markham

Colchester Courtenay Thunder Bay Banff
pop. 380k

pop. 38k pop. 33k pop. 102k pop. 10k

MtCO2e

2016 2050
56



1 REDUCE

Decrease energy consumption

2 SWITCH

. . Change the makeup of supply
. . . . . to renewable sources .

[ | 2 PRODUCE

Produce as much renewable energy
in-boundary as possible .

4 OFFSET & SEQUESTER

00 m Offset remaining emissions with
sequestration or renewable exports : g

B Renewable energy
B Hon-renewable energy




T 15T ot

Advance social equity Protect low-income Improve affordability Enhance and strengthen
residents particularly for vulnerable the local economy
population
o) O
o %é’?
Maintain and create Improve public health Contribute to Create resilient
good quality local jobs poverty reduction communities

and infrastructure
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The of a
community determines its current
and future GHG emissions.

The durability of the patterns of
built environment and the
associated infrastructure results in
a phenomenon called

ATLANTA BARCELONA

Pi T

2.5 million 2.B million

POPULATION

URBAN AREA

162 km2

EMISSIONS

7.5 tCO2e/person 0.7 tCO2e/person
(public & private transportation) (public & private transportation)

Source: Transit Density: Atlanta, the United States and Western Europe. Bertaud and Richardson,

2004.
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2020

2021

2022

2023

2024

2025

2026

2027

2029

2043

2050
MtCO2e

Transportation

Renewable energy

Residential buildings

Industrial improvements

Commercial buildings

5 ¢ Decarbonized grid

= Remaining GHG emissions
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Marginal abatement costs ($/tCO2e saved)

Action categories
transportation
commercial buildings
residential buildings
industry
wastefwater/wastewater
Eenergy

B sequestration

$500

30

-3500

.t

Increase active and transit infrastructure/service (2,088t | $14,567)

Increase tree canopy cover (238t | $6,506)

Retrofit non-residential buildings (26,581t | $545)
Retrofit residential buildings (29,245t | £534)

Industrial process improvements (15,030t | $299)

Met zero new residential buildings (10,172t | 5269) ‘ ‘
Residential heat pumps and
electrified appliances (41,390t | $202)

RMNG from wastewater
(699t | $166)

Waste reduction and diversion (9,531t | £24)

District energy expansion (4,949t | §16)

— MNon-residential heat pumps (9,550t | -378)

Electrify personal vehicles (52,833t | -3205)
Met-zero new non-residential buildings (12,503t | -$438)
Electrify transit (7,718t | -$566)

Electrify city fleet (969t | -5592)

-$1,000

Electrify commercial vehicles (19,746t | -$629)

Renewable energy (Wind/solar PV/green hydrogen (12,404t | -£768)

Increase efficiency of water pumps (67t | -$1,134)
Compact buildings (1,558t | -310,474)
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NZ40
Billions 2016 $

$6

Net annual cost
Revenue
Carbon

Energy
Maintenance

Annualized investment
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CLIMATE SOLUTIONS

This U.S. city just voted to decarbonize
every single building

Following a common council vote, Ithaca, N.Y., is set to be the first city in the country to electrify its buildings with the
help of BlocPower

° By Tik Root

November 3, 2021 at 9:18 p.m. EDT

¢y Listen to article 4 min
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HalifACT 2050

ACTING ON CLIMATE TOGETHER
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A Shift

Paris

Renewables

Expectations

Glasgow

Technology

Financ
e

Policies

Society

Geopolitics
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Calgary

Climate Strategy and Action Plans

= L.
uPDATE
-, ! - COMING IN
.
R
: | | . 2022
S e | J it e ’;‘n i’i "‘ .ijii - { ¥
rn | ‘;‘}; L 4§*T“t-*" R b ‘ o l o -~ Climate Action Plans
= g . - A A0 | ' must be updated

4 » s < e 9 - e 5
'“ ‘T | ! 24 > - ; every 5 years, one
4 F 9 2

year ahead of
Climate Mitigation Action Plan Climate Adaptation Action Plan

business cycle

Climate Resilience Strategy

2018
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Mitigation Action Plan

Calgary Climate Strategy

Accelerated Inclusive and Indigenous World Global centre of
pace and scale equitable View excellence

Sustainable Climate Collaborative
growth governance action

Met Zero Homes and
Buildings

Zero Carbon Energy
Transition

Zero Carbon
Neighbourhoods

o

{,-:.f T Consumption and Waste
=

e R

Carbon Removal
‘t -
£

L

(&)
ey l Enabling Actions

o ARRERMEEE 4 Adaptation Action Plan

05 e

am E."‘ Built Infrastructure

'..ﬁ..

@ Matural Infragtructure

e
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Calgary

© = O © Connecting

Climate Emergency Strategic Session Climate Strategy and Action the Dots
Declaration of Council Plans to Council

° ° ° ° ° °
: . Climate Strategy and Action Service Plans and Budget
Council Strategic Direction Plans to CDC Discussion

;ﬂoazrzch 30 @ May 27 @ Nov 0
2022 2022




Calgary |#8

Carbon

Target Ca Iga ry'S
60% ., Pathway to
Net Zero by
| . .. 2050

Climate : I 205.6 " .: ’

Emergency I 8 . Net Ze"?. JPPTL LR

Climate o"“ :

Strategy 2022 o*

v \ v

2022 2026 2030

November
4-year

ONE Calgary business cycle




Elected
Officials

Calgary
Community

City
Administration

What are our
roles in
taking
climate
action?
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Key
Learnings

1.

Acceleration
and
Readiness
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