Costs and benefits of climate change WOMW
impacts and adaptation in Canada: the
economic case for action

Richard Boyd, Director of Research, All One Sky Foundation

ADAPTATION CANADA 2020 | 19-21t February 2020 | Vancouver, B.C.




CAN&DA .
CHANGING
CLIMATE e

NATIONAL ISSUES

- 2>

Remote and rural communities

Cities and towns

Water resources
Ecosystem services
Costs and benefits of climate impacts and adaptation
Economic sector perspectives
v

International dimensions

Climate Disclosure, litigation and finance 2

Richard Boyd, Director of Research, All One Sky Foundation

ADAPTATION CANADA 2020 | 19-21%t February 2020 | Vancouver, B.C.




About All One Sky Foundation

L Oregr

g A e

CUMATE RESILIENT HOME

Hedonic Property Price Analysis:
Energy Home Labelling Program Mackenzie County BRAZEAU COUNTY
CLIMATE RESILIENCE TOWN OF SYLVAN LAKE o e oms Economic Tools for Climate Change
DeektFpert ACTION PLAN ik Adaptation
20May 2018 CLIMATE RESILIENCE EXPRESS
Lo ACTION PLAN
4 Weather and S Saenbec 2018
e Climate Readiness
Leduc pian fuieftr @ mccac _—
S ECONOMIC GUIDANCE FOR THE —
i R Wt APPRAISAL AND PRIORITIZATION OF
AL U s FounioATIoN ADAPTATION ACTIONS Bol o
o o B Canadi
TOWN OF BLACK DIAMOND & ety bt

TOWN OF TURNER VALLEY

CLIMATE RESILIENCE
ACTION PLAN

flL ety CRC e

BEAVER COUNTY
CITY OF SPRUCE GROVE

CLIMATE RESILIENCE EXPRESS
ACTION PLAN

\ MARCH 2018

ety @mccac

CLIMATE RESILIENCE EXPRESS
ACTION PLAN

TOWN OF BRUDERHEIM -

CLIMATE RESILIENCE
ACTION PLAN

INVASIVE SPECIES MANAGEMENT e e
IN A CHANGING i

MARCH 2018

[——
O R Boys
Abcja Gados Edmonton Reglon Climate Resilience
Tany M
Aframework for ongoing regional collaboration

€3 (Climate Change Central)

a0 ke 01109 Aveus 5 s
FiNAL

=
P

TOWN OF CANMORE

CLIMATE CHANGE ADAPTATION AND RESILIENCE PLAN:

BACKGROUND REPORT l LACOMBE COUNTY
i BIG LAKES COUNTY CLIMATE RESILIENCE EXPRESS
ACTION PLAN
CLIMATE RESILIENCE EXPRESS o R{lo’wgky
ACTION PLAN MARCH 2018

PREPARED BY SUBMTTED To |

Joff ik, D Pichacd Boyd, Dr Mel Lon Risding Wy - - 0 e 1 10 0 e | oy bt T
ENERGY POVERTY Reasconr, sud Carole Stark. Sustacaablity Coondiator (o O 0 It [ . S
AN AGENDA FOR ALBERTA ALL ONE SKY FOUNDATION TOWN OF CANMORE —] ENERGY POVERTY e pogty mMccAc

Cammere 4B. TIW 3K
R Boyd and M. Carbert

R.BOYD AND H. CORBETT

HLetts

HELPING ALL PEOPLE PROSPER IN A CHANGING CUMATE

LeussingWymiccumore o
Tl 403 §781537

fuety @mccac




Agenda

Context for economic analysis

Observed costs of extreme weather
Projected future costs of climate change
Evaluation of adaptation options

Economic limits to adaptation

Key messages




1. Context for econo



Role of economics in iterative climate risk management

Phase: Problem
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Valuation and Analysis and
Purpose: analysis of threats selection of
and opportunities adaptation actions
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Decision analysis

Framing: Risk Assessment (innovation)

Source: Adapted from Jones et al (2013)
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Economics of adaptation
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2. Observed costs of extreme weather



Trends in meteorological natural disasters in Canada
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Trends in meteorological natural disasters in Canada

1 Real (constant dollar) losses —— Linear (real losses)
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“Alberta has become the place where bad weather pays a visit more often”

DATE PLACE EVENT TYPE (curreLrScSSSIr-:nsiIIion) (201L80$s frl\siflion)
2016 May 3-19, Fort McMurray AB Fire 3,750 3,900
1998 Jan., southern Quebec Ice storm 1,380 2,020
2013  June 19-24, southern Alberta Flooding/Water 1,600 1,740
2013  July 8, Greater Toronto Area ON Flooding/Lightning/Water 920 1,000
2005 Aug. 19, Ontario Hail/Tornadoes/Wind 630 780
2018 May 4, Hamilton and GTA ON; Quebec Windstorm/Water 680 680
2011 May 15-16, Slave Lake AB Fire/Windstorm 530 590
2014 Aug. 7, central Alberta Hail/Windstorm/Lightning/Water 550 580
2012 Aug. 12, Calgary AB Hail/Lightning/Water 520 570
2010 July 12, Calgary AB Hail/Flooding/Windstorm/Lightning 490 560

Source: IBC 2019 Facts



Trends in damages from (catastrophic) extreme weather events
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of climate change

3. Projected economi



Projected future economic impacts of climate change - national

DISTRIBUTION OF POSSIBLE COSTS IN HIGH CLIMATE CHANGE-
RAPID GROWTH SCENARIO, 2050
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Projected future economic impacts of climate change —regions & sectors
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Projected future economic impacts of climate change - municipalities
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lllustration of adaption pathways to manage uncertainties
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CBA of sample of adaptation options in Canada
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nd limits to adaptation

5. Econ



Economic barriers and limits to meeting all adaptation needs

Mitigate all risks -

Technical and ecological limits -

Adaptation benefits > costs -

I
Market, behaviour and policy failures

Public intervention benefits > costs

Funding and capacity constraints R

Source: Boyd and Markandya (forthcoming)
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Climate mitigation, adaptation needs and limits

High mitigation Moderate mitigation Minimal mitigation
(e.g., RCP 2.6) (e.g., RCP 4.5) (e.g., RCP 8.5)
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5. Key messages



Key messages

1. Insured losses significant and rising (+S60 million per year)

2. Climate link? Adaptation deficit (potential for no-regret options)?

4. Significant projected future costs for regions, sensitive sectors (except crops) and cities
5. Many gaps in coverage

6. Much more to know about cost of adaptation

7. Strong economic case for adaptation, though returns variable and context specific

8. Uncertainty not reason for delay

9. Economic limits to adaptation, expect residual costs
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