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Professionals across the Prairie region may find this training
useful.

Supported by the Natural Resources Canada’s Building Regional Adaptation Capacity and
Expertise (BRACE) Program and the Government of Alberta

I * Natural Resources Ressources naturelles



t(regy

= F O U HNDATION —

Adaptation Resilience Training
Making Dollars and Sense of Climate Change: Economic Aspects of Adaptation

Richard Boyd, Ph.D, M.Sc., B.A.,Director of Research, All One Sky Foundation

July 8,2021 @




—
Outline

1. Context for economic analysis
2. Net costs of inaction

3. Economic analysis and tools for decision support

4. Review of key messages



Topic 1 - Context for economic analysis
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Learning objectives for Topic 1

* To understand how economic information and tools can support
climate adaptation planning and riskmanagement

* To identify the key building blocks for economic analysis of
climate impacts and adaptation options

* To describe the main types of economic and social costs and
benefits to capture in the analysis



Economics support for climate risk management



Role of economic information in climate risk management
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Building blocks of economic analysis
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Main elements of economic analysis of climate adaptation
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Main elements of economic analysis of climate adaptation
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Types of relevant costs and benefits
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Direct, indirect, tangible and intangible costs and benefits

Intangible Tangible

- /

Indirect

Source: Boyd (2018)
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Direct, indirect, tangible and intangible costs and benefits
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buildings &
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Source: Boyd (2018)



Direct, indirect, tangible and intangible costs and benefits
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Direct, indirect, tangible and intangible costs and benefits
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Direct, indirect, tangible and intangible costs and benefits
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Don’t forget about co-impacts when appraising options
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Key takeaways

* Economic information and tools can support climate adaptation
planning and risk management

» Best practice economic analysis of climate impacts and adaptation
options comprises several components

* Climate change can give rise to a variety of economic and social
costs and benefits that need to be captured in any analyses






Topic 2. Net costs of inaction
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Learning objectives for Topic 2

* Describe a key methodology for estimating future economic
climate-related costs

* Summarize projected future costs of climate change in Alberta



Estimating the costs of climate change
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Methodological steps - costs ofinaction
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Source: Boyd, Eyzaguirre, Siegle, et al. (2020)
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Methodological steps - costs ofinaction

4 Impact of socioeconomic change
on heat-related mortality, with no
climate change
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Source: Boyd, Eyzaguirre, Siegle, et al. (2020)



Methodological steps - costs ofinaction

Premature mortality — heat stress

Impact of socioeconomic change
on heat-related mortality, with no
climate change

Impact of socioeconomic and
climate change on heat-related
mortality (change in total risk)

Change in heat-related mortality
attributable to climate change

Source: Boyd, Eyzaguirre, Siegle, et al. (2020)
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Process-based and statistical models of climate change costs
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Source: Boyd, Eyzaguirre, Siegle, et al. (2020)



Exposure response functions - heat-related mortality
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Projected costs of climate change in Alberta
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Projected economic costs of climate change - heat exposures

Heat-related labour supply impacts
attributable to climate change by 2080s:

$670 million GDP losses per year
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Heat-related mortality attributable to
climate change by 2080s:

$310 million welfare losses per year
$35 million human capital losses per year

Heat-related mortality attributable to
climate change by 2080s:

$350 million welfare losses per year
S40 million human capital losses per year

Source: Boyd, Eyzaguirre, Siegle, et al. (2020)
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Projected economic impacts of climate change for Edmonton
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Projected economic impacts of climate change for Edmonton

Social cost GDP cost
+$12.5 billion +54.3 billion
+$9.2 billion +$3.1 billion
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+$4.0 billion +$1.3 billion
+$2.2 billion +$0.7 billion
+50.8 billion +$0.3 billion

Change in cost as mean annual
temperature rises from 1981-2010 average

Source: Boyd and Markandya (2021)



Projected economic impacts of climate change for Edmonton

2080s

Financial costs -
private sector
35%

Non-market costs
56%
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Source: Boyd (2020)



Projected economic impacts of climate change for forestry and ag.
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Key takeaways

Best practice analytical framework for estimating costs of inaction
overlays projected climate change and projected socioeconomic
change on the current situation

Most regional and local economic analysis of climate impacts will
use a combination of process-based / statistical models that
combine various biophysical and economic data sets

Intangible costs are significant, and can be greater than tangible
costs

Fragmented picture of the projected future net costs of climate
change in Alberta - many sectoral gaps






Topic 3. Economic analysis and tools for decision

_ support
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Learning objectives for Topic 3

* To contrast the three conventional economic decision support
tools used to appraise adaptation options

* To explain why uncertainty and the valuation of intangible
impacts are key challenges for the economic analysis of
adaptation

* To describe how dynamic adaptation pathways can be used to
avoid maladaptation
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Analyzing trade-offs to inform adaptationdecisions
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Main economics decision-supporttools

Complexity

Monetizes all costs and benefits of

climate change to society « Difficulty of monetizing non-market

impacts and non-technical options Economic
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. * Uncertainty limited to expected (dollars)
social welfare
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Key challenge: valuation of intangible costs and benefits

Valuation methods

Revealed preference Stated preference
(surrogate markets (hypothetical markets)

) 4 ) 4 ) 4 Y

Hedonic Averting Choice Contingent
Travel cost - . :
pricing behaviour models valuation

v

LPropertyJ { Labour J

{ Benefits (value) transfer }
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Key challenge: treatment of uncertainties

Ballooning uncertainty

v

Socioeconomic

(emission) Carbon cycle
scenarios response Global
(concentrations) climate Downscaling
sensitivity to region & Range of
local climate biophysical Range of
models economic Range of
(impacts) models adaptation

(costs) responses
(costs & benefits)

Source: Adapted from Boyd and Hunt (2004)
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Economics decision-support tools to manage uncertainties

Deep

Optimization
methodologies
(CBA, CEA, MCDA)

Problem (climate risk) uncertainty

Deep

Solution (adaptation outcome) uncertainty
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Economics decision-support tools to manage uncertainties

Deep

Adaptive
management &
pathways

Robust
methodologies

Optimization Portfolio
methodologies management
(CBA, CEA, MCDA)

Problem (climate risk) uncertainty

Deep

Solution (adaptation outcome) uncertainty

Source: Adapted from Jones et al (2013)
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lllustration of adaption pathways to manage uncertainties

Source: Boyd and Zukiwsky (2021)
Data: Cannon et al (2020)
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lllustration of adaption pathways to manage uncertainties

Source: Boyd and Zukiwsky (2021)

Data: Cannon et al (2020) Design draingage - 1-day rainfall (median)
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lllustration of adaption pathways to manage uncertainties

Source: Boyd and Zukiwsky (2021)

Data: Cannon et al (2020) Design draingage - 1-day rainfall (median)
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lllustration of adaption pathways to manage uncertainties

Source: Boyd and Zukiwsky (2021)

Data: Cannon et al 2020) Design draingage - 1-day rainfall (median)
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Economic appraisals of adaptation in Canada
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CBA of sample of adaptation options inCanada
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CBA of sample of adaptation options inCanada
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CBA of living roofs to mitigate urban heat island effects
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Key takeaways

* Many decision criteria and trade-offs when appraising adaptation
options, the majority of which can be captured in CBA

« Conventional economic decision support tools have limited
applications - can ‘price’ and include intangibles, but not so good
with uncertainty

* New economic decision support tools emerging to manage
uncertainties and avoid maladaptation - like dynamic adaptation
pathways

» Benefits of planned adaptations generally exceed the costs,
sometimes significantly, providing a good business case



Summary of key messages
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Recap of key learnings

* Economic analysis supports key phases of climate risk
management; awareness raising, risk assessment, and adaptation

planning

* Best practice economic analysis of climate impacts and adaptation
options comprises eight building blocks

* Climate change can give rise to a variety of economic and social
costs and benefits that could be captured in any analyses; tangible
and intangible, and direct and indirect effects
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Recap of key learnings

Best practice methodology for estimating costs of inaction
overlays projected climate change and projected socioeconomic
change on the current situation

Most regional and local economic analysis of climate impacts will
use a combination of process-based / statistical models that
combine various biophysical and economic data sets

Intangible costs are significant, and can be greater than tangible
costs

Fragmented picture of the projected future net costs of climate
change in Alberta - many sectoral gaps
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Recap of key learnings

* Many decision criteria and trade-offs when appraising adaptation
options, the majority of which can be captured in CBA

* Traditional economic decision support tools have limited
applications - can ‘price’ and include intangibles, but not so good
with uncertainty

* New economic decision support tools emerging to manage
uncertainties and avoid maladaptation - like dynamic adaptation
pathways

» Benefits of planned adaptations generally exceed the costs,
sometimes significantly, providing a good business case
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DISCLAIMER

All information in this presentation is intended for non-commercial use. Information
may not be copied, reproduced, republished, posted, transmitted, displayed,
distributed, modified, merged with other data, published in any form or create
derivative works from this information without the owner’s prior written approval. By
continuing to use this presentation, you confirm agreement with, and acceptance of,
the foregoing conditions ofuse.

To inquire about obtaining permissions, please send a request to AE
https://www.ae.ca/contact) or ClimateWest (info@climatewest.ca).
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THANK YOU!

If you have any questions, please contact info@climatewest.ca

To download this presentation and additional resources please visit: climatewest.ca
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