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Introduction to the chapter

Objective of chapter was to address several key questions:

o How is economic analysis supporting adaptation planning?

o What do we know about the economic costs of climate change for Canada?
o How are these costs distributed?

o What is the return on investments in adaptation?

o How does economics shape the limits of adaptation?

o What economic tools are used to address these questions?
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Key Message #1
Economic analysis helps to inform adaptation planning

[——

Stage of adaptive risk Awareness &
management cycle: Assessment

Valuation and Analysis and A
Role for economics: l analysis of threats selection of
and opportunities ) L adaptatiqn actions
Analytical framing: Risk Assessment :  Decision analysis
\ ., g >,

Source: Adapted from Jones et al (2013)
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Key Message #2

Wide range of financial and social costs must be considered to
understand the full economic impacts of climate change

Macroeconomic
\ (GDP) effects
\

Damage to
buildings &
infrastructure

Direct

Intangible Tangible

Business
interruption, lost
income & ripple
effects

Indirect
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Key Message #2

... interested in the welfare costs of climate change, not just GDP
costs

Macroeconomic
(GDP) effects

Damage to

habitat; o Damage to
mortality, = buildings &
ilinesses & ©  infrastructure

Jinjuries

Intangible Tangible

s }

Psychological Bukifess
m""_'a & g - interruption, lost
amdety, B income &ripple
exacerbation of =

effects

inequalities
Welfare effects
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Key Message #3

Costs related to extreme weather events are significant and rising,
suggesting an adaptation deficit or gap

7 $0.4B real losses annually $1.9B annually
1983-2007 2008-18
6 - L | »
Alberta and 1 Fort McMurray fire
? GTA floods
4 Quebec and

Ontario ice storm

Slave Lake fire

Annual insured losses ($ billion, in 2018 dollars)

-

S L —ahT alddddld nn““\‘[‘““ "

1983 1988 1993 1998 2003 2008 2013 2018

B Reallosses = Normalized losses — Linear trend (real losses) — Linear trend (normalized losses)



Key Message #3

... rising costs can’t all be explained by growing exposures and
Increasing asset values

CCCR: Alberta floods
(extreme rainfall headwaters)

. CCCR: Ft. McMurray fire
(wildfire risk, length of season)

Annual insured losses ($ billion, in 2018 dollars)

o dddd LT K Jddd d nn““ ‘ ““ “

1983 19388 1993 1998 2003 2008 2013 2018

B Reallosses ' Normalized losses — Linear trend (real losses) —— Linear trend (normalized losses)



Key Message #4
Future economic impacts of climate change for Canada will be high
and overwhelmingly negative

DISTRIBUTION OF POSSIBLE COSTS IN HIGH CLIMATE CHANGE-
RAPID GROWTH SCENARIO, 2050

18%
16% S—
" Most frequent
ik cost= 5258
2%
é 10% — Expected cost= 8438
=
]
§ 8% . e
- | 5% chanco of costs
6% v 1 lowerthan $16B
4%
! 5% chance of costs ] Source: NRTEE, 2011
2% II | exceeding $9IB |
0% ] I.l..-.--- ——
0 100 150 200 250

$(2008) BILLIONS, UNDISCOUNTED



Key Message #4

Projected national economic impacts - examples

f n
Forestry - national

g
/" $4-4598 PV GDP costs
(2010-2080; DR = 3%,; 2008 $)

Impacts on timber supply from
fire, pests and disease, and
changes in productivity using
CGE model

Economy - national

4.4% (2050) and 13.1% (2100)
reduction in GDP per capita

Impacts from cumulative losses of
labour productivity due to rising temps

Coasts - national

R S
\ ) & Crops - national
$109-$3798B PV financial costs .
T ——,, . +1.7% change in PV of GDP
Damages to dwellings from SLR and
K storm surge

(2006-2051; DR = 4%)

Improvements in crop yields in CGE
model (mean temp and precipitation)
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Key Message #4
Projected economic impacts for regions - examples

Agriculture

| $1.9-52.7Bincreasein farmland - =

land values across prairies ' " $35B & $0.8B PV social & |

(by 2080s; 2002 §) healthcare costs
Change in crop yields in Ricardian model (mean S (2015-2064; DR = 4%, 2012 §)
x\ temperature and precipitation) & Mortality from heat, vectors, Eastern coast
; ' and aeroallergens .
> g I A & $1.2B PV social costs

{2015-2064; DR = 4%; 2012 §)

Market & non-market
damages from SLR, storm
surge and erosion

> /‘A . § '.\
L/ St. Lawrence & lakes

~

p ~
' $11-$12B PV social costs |

\

( $1.2B PV GDP costs
(2009-2054; DR = 4%; 2008 $)

Direct damage to dwellings,
agricultural and forest lands

from SLR and storm surge 4 (2015-2064; DR = 4%; 2012 S)
\_  UusingCGEmodel +195%(AB) and +265% (SK) Low flow Impacts to hydro,
increase in fire suppression costs recreation, waterfront
(by 2080s relative to 1980-2009) property, shipping

,\ Change in area burned under RCP 8.5
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Key Message #4
Projected economic impacts for municipalities - examples

'

$10.5B social costs
(2080s relative to 1980s)

$0.09-50.28

Damage to heath, built and cumulative GDP costs
natural environment from 17
climate hazards (2018 $) (2040 relative to 2015)

Damages from storm surge
and high winds (2013 §)

$36-548B present
value social costs
(2010-2100; DR = 4%; 2008 $)

$0.06-50.18 /,5//\ | $65-3968B present )
cumulative GDP costs value social costs

Mortality from heat and poor {2040 relative to 2015) (2010-2100; DR = 4%; 2008 $)
Slequality Damages from stormwater Mortality from heat and poor
and freezing rain (2013 S) \ air quality
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Key Message #5

Economic decision support tools can help assess adaptation options

and highlight key trade-offs across multiple criteria

.
Effectiveness
.
fecycle total | (
Lifecycie tota
| cyp:tso l\ —‘ Relevance
l Costs v v Benefits -
Negativeside- |/ N 7\ - Positive side-
effects ( effects
Inputsto Outcomes of Equity
ELETELD vs adaptation -
Urgency
e mctiilit { ', \
Feasibility N ~ /
. \{ Ease of adoption J v Uncertainty Static robustness
| / y < =y \
Acceptability ‘k : p
: Flexibility
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Key Message #5

.... N0 one-size-fits all approach, the appropriate tool depends on the
adaptation decision problem at hand ... including level of uncertainty

Deep

Adaptive
management &
pathways

Robust
methodologies

Optimization Portfolio
methodologies management
(CBA, CEA, MCDA)

Problem (climate risk) uncertainty

Deep

Solution (adaptation outcome) uncertainty
sowendsesfomienmea0 - C ANADA IN A CHANGING CLIMATE




Key Message #7
Economic case for proactive investment in climate adaptation is strong

100 0 Comstal locdrgrercscn
[Mean BCR = 63)
= Timber supply
(Meen OCR = Z3.0)
so
I Water beveds (ow fiow)
{Mran BCS = 1.8)
s
W Human health

(Mean CR =15}

B T2nsportce road
(MeanBCR =27}

Benefit-cost ratio IBCR)
b

Adaptation octions



Key Message #7
Economic case for adaptation is context (project and site) specific

Benefit-cost ratio (BCR)

95

ECO

25

w

0

|

PASS <«—

— FAIL

W Soft policy” actions
(Mean BCR = 10.3)

“Soft engineering” actions
(Mean BCR=11.1)

B ‘"Hard engineering” actions

(Mean BCR = 3.0)

11 Combination of actions

{Mean BCR = 2.0)

Threshold for passing
the cost-benefit test
(BCR =10}

Adaptation actions




Key Message #7
Understanding of aggregate spending requirement is limited

0.26% of GDP per year nationally (expenditures in municipal adaptation
plans; FCM & IBC, 2019)

0.12% - 0.25% of GDP per year over next 5 years (expenditures on
drinking water, sanitation, drainage, green infrastructure and roads in
Quebec; Ouranos, 2019)

0.22% — 0.23% of GDP in 2014/15 (public and private sector spend on
adaptation in NYC, London and Paris; Georgeson et al., 2016)
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Key Message #7

There are economic barriers and limits to meeting all adaptation
needs, meaning residual costs can be expected

c
— D ADAPTATION NEEDS
33
T =
L Q
O L
= x MAXIMUM
]

POTENTIAL

ECONOMIC
POTENTIAL

$1502 28ewep |enpisay

. ‘v"""
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Key Message #7

... failure of market to equitably meet all adaptation needs creates a
role for government

o Reform policies that impede efficient adaptation decisions by individuals and businesses

o Use regulatory and economic instruments to address market and behavioural failures, and
provide incentives for efficient adaptation

o Provide “public goods” that support adaptation

o Help to reconcile distributional impacts

o Urgent need for strong, near-term reductions in GHG emissions to avoid exceeding
adaptation limits



Knowledge gaps

o Climate-sensitive sectors — health, safety and security, labour, tourism, fisheries,
energy, transportation, water resources [some have been addressed since
publication]

o Understanding of extreme events and catastrophes

o Understanding of non-market impacts — mental health, ecosystem services

o Integration of socioeconomic futures into analysis

o Economic attractiveness of adaptation actions in all contexts

o Practical applications of economic decision support tools other than CBA

CANADA IN A CHANGING CLIMATE



Emerging issues

Arguments that the economic consequences of climate change are much higher than current
estimates suggest

Posited larger role for governments:

Support efficient private adaptation beyond providing funding and public goods

Manage distributional consequences of adaptation and residual losses

Development of economic tools and applications to meet evolving needs of decision-makers:
How to avoid maladaptation when faced with “deep” uncertainties

How to assess “soft” adaptations and behavioural responses to government
interventions
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Question &
Answer
Period

Economic analysis
helps to inform
adaptation planning

Costs related to
extreme weather
events are increasing

Economic decision
support tools help
with assessing @

adaptation options

4

Climate change leads

to a wide range of economic

and social costs

Future climate
change costs for
Canada will be high

There are economic barriers and
limits to adaptation

il
O=

The benefits of
adaptation actions in
Canada outweigh

the costs




Thank you!

Richard Boyd Anil Markandya

Director of Research and Economics Distinguished lkerbasque Professor
All One Sky Foundation Basque Centre for Climate Change
richard@allonesky.ca anil.markandya@bc3research.org
www.allonesky.ca www.bc3research.org
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