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Housekeeping

e Speaker introduction — Jamee DeSimone
e A recording of the presentation will become available

e Please use the “raise hand” function in Zoom if you want to:
o Ask a question

o Respondto a quiz or discussion question

o Feel free to use the “chat” function to ask questions as
well
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Course Introduction i3

Who is this course designed for?

Small and medium enterprises serving the Northern MB region
Northern Business Sector stakeholders
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Course Introduction i“g

Topics that will be covered today:

1. Module introduction

2. Key terms

3. Introduction to the economic costs
of climate change

4. Cost Benefit Analysis (CBA)

5. Advantages and Disadvantages of
CBA

6. The Economic Case for Adaptation

DILLON
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Course Introduction i“g

o~

Learning Objectives

Upon completing this course,
participants should understand:

» The economic risks from climate
change

» The economic importance of climate
change adaptation

* What s involved in conducting a
Cost/Benefit Analysis (CBA) for climate
change adaptation action

» Advantages and disadvantages of CBA

» How to make a case for climate change
adaptation action

DILLON
CONSULTING
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Key Terms 12

In order to develop a common
language within this course, we're
going to discuss some key of the
important terms to understand and
recognize as we move through this

module.
Adaptation (to climate change) X

« The act of preparing for, and
developing measures, to defeat, but rather a
prevent or lessen the potential defense against what is

“Adaptation is not a

-Kristalina Georgieva - managing

» Adaptation can result in director of IMF (2019)
reduced shock and quicker
rebound from climate change
impacts
» Adaptation measures are
preventative, and can include
physical infrastructure
upgrades, new or modified
policies and procedures,
design requirements, and/or
monitoring measures —

DILLON
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Cost Benefit Analysis (CBA) '\,ﬁ

* Analytical economic assessment of the costs vs the
benefits of a particular effort or endeavor
* In this case - we're referring to the costs of adaptation
(costs) vs the avoided costs of climate change (benefits)

Social costs avioded
due to adaptation (net
present value) - -

18
16
14 Lifecycle costs of
adaptation measures 2

(present value)
10 i
Residual costs of £
8 climate change =
(present value) 4 =
. N = = =
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Net Present Value (NPV) '@riée

» Current-day or present value
of future cash flows, resulting
from initial investment in a
project

* NPV considers the time value
of money, translating future
cash into today’s dollars

* Provides a concrete number
that decision-makers can use
to easily compare an initial
investment against the
present value of the return

10 DIL
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Discount Rate '@

» The difference between the
value of a dollar today and the
L value of a dollar in the future

.IL'—1 T * Important component of a

EE CBA _
J e » Determines how quickly the
h future costs and benefits
— decline over time

T
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Climate Risks ‘ig'

* The potential for adverse
consequences for human or
ecological systems

* Risks can arise from effects
of climate change as well as
human responses to climate
change

* Likelihood and Severity;
Probability and
Consequence

DILLON
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Climate Impacts

Consequences of climate
change — both expected and
realised — for human and
natural systems
* je. the resultant impact of
climate-related risks

e ex. Risks from climate change
can include high temperatures
and drought leading to
wildfires

¢ Increased frequency of
wildfire and resulting damage

= impact from climate change _%

13 22 S
226

Direct vs Secondary Impacts > .

14

Direct impacts Secondary impacts
Associated with direct, Require a direct “cause and
“cause and effect” losses effect” loss to then affect
(ex. roof damage from something else (ex. service
intense rainfall) disruption and business loss

resulting from roof damage

and repair)

D —
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Economic Costs of Climate £
Change -

- How climate change translates into
economic costs for businesses

- Types of Climate Change Costs

- Sectoral Costs and Considerations

15 Bron

How Climate Change Translates g%
Into Economic Costs g

The IMF considers
climate change a
systemic risk to the
macroeconomy

Climate change is a
threat multiplier

Physical effects of
climate change on the
global economy: 1.5%
to 23% of global GDP
per capita

B over 15% [ over3.5% W 1-35%
@ the six biggest Economies

Share of World GDP PPP 2011, World Bank, ICP

0.5-1%  01-05% lessthan0.1%
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How Climate Change Translates
Into Economic Costs...

In Canada! eStImateS WIDENING UNCERTAINTY IN COSTING THE IMPACTS OF CLIMATE CHANGE
of the costs of climate .
change: between $21
billion and $43 billion
per year by the 2050s

i VRl :::ﬁ' s !%:»Em?" OF CLIMATE
Challenging to
estimate future costs,
considering
uncertainties
—=
17 pILLDN
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How Climate Change Translates
Into Economic Costs...

TWO types Of Physical and transition risks

r| S k . The risks from climate change to the economy have two basic channels, but many potential impacts.

Physical Risks Transition Risks
1 . P h ys | C al (Extreme weather events and gradual changes in dimate) (Policy, technology, consumer preferences)
Asset

2. Transition

Business Migration Reconstruction/  Lowervalueof  Increase in energy
Economy disruption destruction replacement stranded assets prices with
dislocations
Lower property Lower Lower corporate Lower growth and productivity Negative
and corporate household profits,more affeting finandial conditions feedback from
assetvalue wealth litigation tighter finandal
conditions
Finandal Market losses Credit losses Underwriting losses. Operational risk
system (equities, bonds, (residential and (including liability

commodities) corporate loans) risk)

Source: IMF Finance & Development, 2019
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How Climate Change Translates
Into Economic Costs...

6
$0.4 billion annually (1983-2007) $1.9 billion annually (2008-2018)
=
e Fort McMurray wildfire
=] £
o
-]
o
‘::‘ Alberta and Greater
o 4 Toronto Area floods
Quebec and Ontario ice storm
3 AN

Annual insured losses ($ billion

1983 1988 1993
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Slave Lake fire

1998 2003 2008 2013 2018

Source: Canada's Changing Climate, National Issues Rspon (Ch 6)

A
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How Climate Change Translates
Into Economic Costs...

Two types of
risk:

1. Physical
2. Transition

Physical Risks
(Extreme weather events and gradual changes in dlimate)

Business
Economy disruption

Lower property
and corporate
assetvalue

Finandial Market losses

system (equities, bonds,

commodities)

Physical and transition risks
The risks from climate change to the economy have two basic channels, but many potential impacts.

Transition Risks
(Policy, technology, consumer preferences)

Asset Migration Reconstruction/  Lowervalueof  Increase in energy
destruction replacement stranded assets prices with
dislocations
Lower Lower Lower growth and productivity
household profits, more: affecting financial conditions
wealth litigation

[ Operational risk
(residential and (including liability
corporate loans) risk)

Underwriting losses

()

Negative
feedback from
tighter financial
conditions

20

Source: IMF Finance & Development, 2019

o
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How Climate Change Translates 'ﬁ
Into Economic Costs... e

@: CLIMATE CHOICES

Impact of transition
on profitability in 2050

Preparation for global low-carbon
transition will determine whether

/| companies sink or swim

Most

Cement, concrete
aggregates, et

. Aluminum

L Chemical, plastic

and rubber materials

pregared
companies
100%
s0% 4
o
50%
Least
100% - .

21

‘ Bankruptcy /
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How Climate Change Translates 'ﬁ
Into Economic Costs... L

Mﬂre thaﬂ 50 Cﬂmmunities ‘/ Plastics and

are dependent on transition-

vulnerable sectors

B% (N AB o SK BC
14% | A

2% | R

10% | Hy [ |

8% | : :,, i - s
& | OA .l ¢‘ =

2%

rubber products
manufacturing

Oil and gas
extraction .

Mining and
quarrying
MB NWT NS PEI NL NU NB YK
Transportation
equipment A
manufacturing |
Chemical

manufacturing

Primary metal
manufacturing

Support activities

for mining and oil
and gas extraction

Ay
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How Climate Change Translates
Into Economic Costs...

[

Types of Impact:

1. Direct Impacts
2. Secondary Impacts

¢ soere

,_%
DILLON
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|

Types of Climate Change Costs i.
0,

[

~e”

- Direct Impacts Secondary Impacts

% - Asset damage and repair - Staff reductions/shortage
(o= costs - Costs of downtime
‘S - Assetlossandreplacement - Disruption to service and
@ costs revenue loss
T

Rising energy costsand new - Supply chain disruptions leading
% technology requirements to delays (and associated costs)
x (capital) - Consumer choice changes
= System-wide supply chain leading to reduced sales
;S disruption costs - Policy changes affecting business
2 Policy changes affecting management
§ business management

—=
24 Droon
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Types of Climate Change Costs... i.“

eo
. &

=fo
=A.
-
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25

Market Costs: Value of assets, goods or

services traded in a free price system, subject
to supply and demand

Non-Market Costs: Value of assets, goods or
services that are not traded in competitive
markets, such as health assets or
environmental services.

DILLON
CONSULTING

Sectoral Cost Considerations i.“

IMPACTS OF CLIMATE CHANGE ON HUMAN HEALTH

Climate change cost

considering the types of risks:

R B S consderations by sector

Impacts quantified in our analysis

* Reliant on engineered
infrastructure, ecosystem
services, water

* Reliant on personnel

» Energy-intensive
businesses (ex
manufacturing, travel,
transportation)

Source: National Round Table on the Environment and the Economy, 2011

26

—
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Sectoral Cost Considerations...

Potential Climate Impacts

, Building Design
and Construction

Retail

Food and
Beverage

27

People: Excess heat -reduced worker productivity

Premises: Drainage - extreme weather events

Supply Chains: Extreme weather disrupts transport to site,

Operations: Extreme weather disrupts construction, delays critical shipments

People: Extreme weather affects customer behavior

Premises: Store, warehouse, equipment affected by extreme events (flood,
wildfire, heatwave, etc.)

Supply Chains: Extreme weather disrupts supply chains, flow of raw
materials, distribution of products/services

Operations: Extreme weather disrupts customer movements, deliveries,
shipping times

People: increases in heat or storms deters customers from premises, affects
customer behavior, health

Premises: Loss of power can result in loss of perishable food stocks

Supply Chains: shipments of perishables delayed, subject to higher spoilage
Operations: Physical risks to water supply, raw materials

DILLON
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Sectoral Cost Considerations

Business Sector

1 Rental, Hiring,
Community
Development

Resource Extraction

28

Potential Climate Impacts

» People: higher heat and smoke exposure may cause health impacts to
staff, customers

» Premises: Higher temperatures may require modification of existing
HVAC systems

» Supply Chains: disruptions to shipments of replacement components,
spare parts

» Operations: Physical impacts from extreme events (high heat, wildfire,
extreme rainfall) may cause delays in construction for ongoing
community development, leading to financial losses

« People: higher heat and smoke exposure may cause health impacts to
staff, contractors

« Premises: Higher precipitation extremes may require changes in site
drainage to combat localised flooding of site operations

« Supply Chains: disruptions in shipments of critical materials, equipment
and personnel

« Operations: Waste containment lagoons to discharge more frequently;
increased operational costs resulting from increased energy costs

—
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Quiz — Impacts and Risks

Question 1 — Multiple Choice

Of the following climate change impacts related to costs for your
business, which could arise from transitional risks?

a) Increased insurance costs post storm damage

b) Increased utility costs (electricity and natural gas)

c) Building flooding and content loss

d) Increased cost for staff health insurance

DILLON
CONSULTI:

30

Quiz — Impacts and Risks

Answer

Of the following climate change impacts related to costs for your
business, which could arise from transitional risks?

a) Increased insurance costs post storm damage

b) Increased utility costs (electricity and natural gas)

c) Building flooding and content loss

d) Increased cost for staff health insurance

Rising carbon tax pricing and other such policies are related to the
transition towards a low-carbon economy.

It's important to consider costs related to both physical and
transition risks. —=
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Cost Benefit Analysis (CBA) 4%

- Overview of cost/benefit analysis
for climate change

- Net present value considerations

- Calculating cost/benefit analysis
(step by step process)

31 DICroN

Overview of Cost Benefit Analysis N
for Climate Change Adaptation 'i., '

Impacts (e.g. average annual total Future impacts 'with' climate change
market and non-market damages of flod) and including mitigation and no adaptation

Gross benefit of adaptation
for comparison with costs
of adaptation

T

Residual impacts
of climate change

Projected baseline

l 'without' climate change
/// and no adaptation
T T T Time
2002 2030 2050 2080

DILLON
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Source: EEA Technical report No 13/2007
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Cost Benefit Analysis for Climate
Change Adaptation

Step 1 Step 2 Step 3
Agree on Adaptation Establish a Quantify the Quantify the
Objectives and Baseline and Costs Over Benefits Over
Measure(s) Project-line Time Time

Compare Costs
and Benefits

Cost Benefit Analysis for Climate
Change Adaptation...

Step 1

Agree on Adaptation
Objectives and
Measure(s)

Consider the
impacts you are
trying to mitigate,
and the measures
that will succeed.
Consider questions
like:

3 How long will
the measure(s)
last?

3 What are the
benefits and co-
benefits?

3 What are the
current and

future costs? -%

34 DILLON
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Cost Benefit Analysis for Climate N
Change Adaptation... il

Step 2

Establish a
Baseline and

Project-line

What is the
situation with no
adaptation? This is
the baseline.

What is the
situation with the
adaptation option
implemented
successfully? This
is the project-line.

Compare the two
to determine which
costs/benefits to

be considered. ‘%

35 pILLDN
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Cost Benefit Analysis for Climate
Change Adaptation...

Step 3

Quantify the
Costs Over

Time

Consider the costs
of the adaptation
measure.

3 What are the
direct costs?

3 What are the
indirect costs
to be included
in the analysis?

36 DILLON

NSULTING
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Cost Benefit Analysis for Climate
Change Adaptation...

Step 4

Quantify the
Benefits Over

Time

Consider the
project-line
scenario:

3 What
costs/damages
are being
avoided if the
measure is
successful?

3 What are the
co-benefits
associated with
the measure(s)?

DILLON

ONSULTING
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Cost Benefit Analysis for Climate
Change Adaptation...

Compare Costs
and Benefits

Step 5

Quantify the

benefits vs costs.

The measure(s) is

beneficial if:

3 NPVis >0, the
measure is
beneficial

O The Benefit/
Cost ratiois >1

—=

ONSULTING
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Quiz - CBA

Question

Cost Benefit Analysis is a multi-step process involving the following:

a) ldentify the “baseline” and the “project line”

b) Officially acknowledge within the company that climate change
is a financial concern

c) Conduct Net Present Value calculations

d) Establish estimated avoided costs of a climate change impact

e) All of the above

f) A, CandDonly

DILLON
CONSULTI

40

Quiz - CBA

Answer

Cost Benefit Analysis is a multi-step process involving the following:

a) ldentify the “baseline” and the “project line”

b) Officially acknowledge within the company that climate change
is a financial concern

c) Conduct Net Present Value calculations

d) Establish estimated avoided costs of a climate change impact

e) All of the above

f) A, CandD only

Officially acknowledging climate change as a financial concern is
important for corporate buy-in and staff support, it is not a required

step in the CBA process. ‘%

DILLON
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Cost Benefit Analysis N
Components '@,,5'

CBA Components

e Cost Estimates
o Adaptation
measure

expenditures uu
o Avoided costs
e Present Value
(PV)
o Discount rate

DI
41 oo

Present Value Considerations i*-ﬂh

PV allows you to look
into the future and
compare future
dollars to today’s
dollars (ie apples to
apples comparison)

DILLON
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Present Value Considerations —
Discount Rate

Discount Rate assigns weight to

future value

Discount Rate = The difference 7 0 $

between the value of today’s dollar " price 60%!!!

and tomorrow’s dollar

—=
Present Value Considerations — o
Discount Rate Example 'j,;&'

a4

Commonly used
Discount Rates:

2.27% (mean
long-term)

3% (Treasury
Board of Canada
Secretariat)

8-12% (private
investors)

PV =$x/(1+d)"t
$x = investment of x dollars
d = discount rate

t = number of years to be considered

Example: What is the Present Value
of $1 in three years from now, at a
discount rate of 8%?

PV=1/(1+0.08)"3
=1/ (1.26)
=$0.79

DILLON
CONSULTING
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Net Present Value Considerations i.-“

NPV calculations require a
summation of annual
benefits

In reality, the benefits of an
adaptation investment
would occur over several
years

We need to consider the
future cost of the
investment and the sum of
benefits over future years

45

. i

NPV = sum of over “t” years

By
(1+d)t

t = number of years
d = discount rate (%)

B, = adaptation benefit in year “t” ($), or
cash flow at time “t”

—=

DILLON
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Net Present Value Calculation i.“

. i

Consider net benefits
per year of:

NPV = sum of

B
(1+—’d)t over “t” years

Initial investment:
$5,000 (By)

1. 21,000 d = 3% (0.03)
2. $2,000
! t=5years
3. $1,500 Y
4, $ 850 ~5000 1000 2000 1500 850 500
5.%$ 500 OToo5 T ATy T Ao T ATy T v eesE T T eont

~5000 1000 2000 1500 850 500

* 1.03 + 1.06 * 1.09 + 113 + 116

—=5000 + 970.86 + 1886.79 + 1379.15 + 752.21 4+ 431

420.02

46
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Advantages and £
Disadvantages of CBA
- General CBA Considerations
- Advantages of CBA for businesses
- Disadvantages and potential gaps
of CBA
General Cost Benefit Analysis sop,
Considerations 'i

» Potential impacts of climate
hazards can be uncertain;
benefits of adaptation measures
can also be uncertain

* Not all benefits of adaptation are
tangible and measurable

» The effects of implementing
adaptation measures are not
always evident in the expected
timeframe

48
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Advantages of Cost Benefit
Assessments

» Concrete quantitative justification
for adaptation options

» Simplified decision-making
approach

» Scalable (project-, program-scale)

» Allows for a comparison between
different aspects using a common
metric ($)

» Considers cost of investment and
benefitsin today’s dollars

49

DILLON
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Disadvantages of Cost Benefit
Assessments

» Focused on efficiency and
concrete inputs, where other
criteria may be important

* High uncertainty (especially
related to the discount rate for
NPV calculations)

e May require subjective inputs
into choice of discount rate
 Difficult to monetize some costs
and (co-)benefits

50
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The Economic Case for g0
Adaptation

- Economic case for adaptation
action
- CBA examples

=
51 s
Economic Case for Adaptation i.“
. ) B
ACtIOn "-.;1::}:7_,.*
. » CBA has been used across Canada
to evaluate climate change
- adaptation measures
z * Average 5.1 : 1 benefit-cost ratio
_ » * Insurance Bureau of Canada and the
£ World Bank estimatesa4: 1to7:1
g " benefit-cost ratio
Threshold for passing
5 the cost-benefit test
(BCR=1.0)
o [ L [T T T T T rere—
Adaptation actions
W “Soft policy” actions “Soft engineering” actions [ "Hard engineering” actions Combination of actions '%
52 (Mean BCR = 10.3) (Mean BCR=11.1) (Mean BCR =3.0) (Mean BCR = 2.0) D{LL‘K?\I'Q

Source: Canada's Changing Climate, National Issues Rgpon (Ch 6)
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Economic Case for Adaptation o
Action - Examples '@é‘

Canada-wide:
“Strategic retreat” reduces the
costs of climate change to 3-4%
(of possible cost/impact)
- Forest management strategies
have a benefit to cost ratio of

38:1
Economic Case for Adaptation N
Action - Examples '@é‘

Washington: “Smart
Surface” stormwater
management measures
to reduce peak runoff
from rainfall
- Net benefits of $5
billion over 40yrs
- Not including
avoided costs of
damages

- - S 'y DILLON
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Economic Case for Adaptation o
Action - Examples 'i_;é‘

Melbourne: benefit to cost ratios for various adaptation measures
ranging from 3.2 to 4.4 benefit to cost ratios, including:
- Tree replacement program for extreme heat mitigation
Management of emergency pumps for flood mltlgatlon

Management of drainage
for flood risk
Integrated water
management system
55
226
o
Recap 2

()

Takeaways from today’s training:

- Climate change is costly; and will be
come more costly over time
- Physical and transition risks lead to
direct and knock-on impacts that affect
all sectors and levels of the economy
- CBA allows decision makers to identify
beneficial adaptation options
- Involves a 5-step process, and NPV
calculations
- Adaptation can save $$$

DILLON
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Questions and Discussion =
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Where to from here?

Pre-Requisite Modules

There are no pre-requisites for this

module, however participants will benefit

from viewing the following modules:

* Manitoba’s Changing Climate

* Climate Change Impacts for Manitoba
Northern Business

* Climate Change Risk Assessment for |

Northern Business
® Business Continuity Planning and
Climate Change Module

If you miss any prior live broadcasts for
any MCRT module, you can stream on-
demand videos at:
mcrtproject.ca/courses/986-2/

MANITOBA CLIMATE
RESILIENCE TRAINING .

BUILDING ADAPTATION KNOWLEDGE
AND EXPERTISE

COURSE CATALOGUE 2021/2022

DILLON

CONSULTING
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Where to from here?

Related Modules

To build upon what you've learned
here, it is recommended that
participants consider the following

BRACE courses:

¢ Introduction to Climate Change

Funding

* Register now for the broadcast on
February 16t at 2pm CST

59

MANITOBA CLIMATE
RESILIENCE TRAINING

BUILDING ADAPTATION KNOWLEDGE
AND EXPERTISE

COURSE CATALOGUE 2021/2022

SUPPORTED BY NATURAL
RESOURCES CANADA'S BUILDING
REGIONAL ADAPTATION
CAPACITY AND EXPERTISE

(BRACE) PROGRAM

DILLON
CONSULTING

MCRT Courses

COURSE DETAILS & REGISTRATION

THE HUB

https://mcrtproject.ca/courses/

60
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Feedback

Post-Class Participant Survey:
* Your feedback is important to us

* Links to a Survey Monkey post-class survey will be
emailed to you within 24 hrs of this class

61

Thank you!

oi;gi

MANITOBA CLIMATE
RESILIENCE TRAINING
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