Climate Adaptation Research

Science and solutions for Australia and the global community

SIRO

Economics of adaptation to climate change
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Structure

1. Introduction to CSIRO
2. Climate hazards and risks to built assets

3. Adapting to climate risks

a. Systematising decision-making

4. Valuation studies
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Darwin

CSIRO

Cairns

Personal 5000 —.

2sites

Alice Springs

Tematicas 8 ® .
Instalaciones 58 @ rchson 0. R srishane
Gatton sites
(Vs Narati @) @) e .
Presupuesto $1B+ e
y Inyiiple  @Criffith Sydney 5 sites
Fanberra 7 sites
Geelong  Melbourne 5 sites
1% mas alto de instituciones 62% de nuestro staff Con nii&stras
de investigacién global en 14 de posee grados universidades
22 campos de investigacion universitarios asociadas
desarrollamos 650
0.1% mas alto en 4 campos de 2000 Doctores (PhDs) estudiantes de
investigacion 500 Maestrias investigacion de
postgrado
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Programas de ciencias (Tematicas)

AGRICULTURA BIOSEGURIDAD Y SALUD PRODUCTIVIDAD DIGITAL

. 3

ENERGIA TIERRA'Y AGUA MANUFACTURA-SECTOR
FABRIL

RECURSOS MINERALES OCEANOS Y LA ATMOSFERA
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Cooperacion internacional

No. joint publications
I 100+
M 50-99
249
Nil

Trabajamos con ° Gobiernos * Fundaciones internacionales

. ' « Grandes, medianasy * Instituciones cientificas lideres
socios en mas de  ,cquerias empresas « Mas de 700 actividades de investigacion

80 paises en |+D - Multinacionales * Hacemos publicaciones conjuntas con estas instituciones
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Structure

1. Introduction to CSIRO
2. Climate hazards and risks to built assets

3. Adapting to climate risks

a. Systematising decision-making

4. Valuation studies
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Adapting to a hotter world
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Climatic Hazards and Risks to Built Assets:
Challenges to Communities & Industries

Coastal inundation Inland flooding

* How will the projected climate change affect the

change of natural hazards?

LY

* How will the changed climatic hazards affect the

built assets?

Couae 18

‘).‘ %
L
)
!

* What are the adaption options for built asset risk

reduction?

* What are the sensible policy stances for

implementation of adaptation options?

* How can policies be effectively implemented?

Australia’s weather sensitivity is estimated to be 5% of GDP annually
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Extremes and infrastructure
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Extreme events cost money and lives




Systemic impacts of extreme events

* Heatwaves

e Heatwaves in our southern cities are becoming more
common and more intense events, with both chronic
and acute impacts.

e Eg. SE Australia heatwave, 28-30th Jan 2009
— 374 premature deaths in SE Australia + morbidity

— Power blackouts to >500k buildings — one outage
caused S70M load shed in 5h; Basslink overheated

— Transport disruptions (24% of Melbourne trains
cancelled; S5M in fines)

— Damage to transport infrastructure

— Damage to fruit and vegetable growers; est.
S10M'’s

— Loss of economic activity: >5S800M

e The frequency of such events is likely to at least
triple in southern Australia by 2070 / within the
design life of much of this infrastructure
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Structure

1. Introduction to CSIRO
2. Climate hazards and risks to built assets

3. Adapting to climate risks

a. Systematising decision-making

4. Valuation studies
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Adaptation timing and priorities

Today’s decisions
must account for lead, lag
and effect times of decisions

Stafford Smith et al, PhilTransRoySoc 2011 (after Jones & Mcinnes 2004)
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Systematising a decision-centred approach...

1. Not all decisions (& lifetimes) are equal

2. Not all threats are equal, nor equally uncertain

3. There are many approaches to managing risk

4. Adaptation will not be a once-off action >> adaptation pathways
5. Cycles of incremental and more transformative responses

6. Emerging typologies of what to do, where/when etc
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Core steps

1. SCOPING — goals, scope, decis .I
areas affected, managing the process

e Getting the right people involved,
choosing approaches E]

2. IDENTIFYING - risks, opportumtles
response measures

3. APPRAISING — assembling adaptatuurr«em:lons- R
appraising them, developing an implementation pIan

4. IMPLEMENTING - sign off, timing, actions @\

5. MONITORING — evaluating success,
sharing lessons, planning to iterate 8

e Critical for emergent effects

What is my adaptation 3
e
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“Dynamic Adaptive Policy Pathways”

1 Describe current
situation, objectives,

»  &uncertainties
-, ' \

10 Monitor 2 Analyze the problem,
vulnerabilities &

‘Simple’ I.V. Assessment,
against future trends

é{,\ opportunities using
555 transient scenarios
S
& °
Development of A
9 lTplemem the dynamic 3 Identify actions . More detailed I.V.
P danti i Assessment, for
4 adaptive policy * specific decision/
pathways - climate variables
8 Specify a dynamic 4a Assess efficacy, 4bReassess [
adaptive plan sell-by date of wulnerabiliies ;
actions with & opportunities ,
transient scenarios .
\ T A |
7 Determine contingency 5 Develop adaptation _ ,o"
actions and triggers pathways and map
\ 6 Select preferred /
pathway(s)

Fig. 4. The Dynamic Adaptive Policy Pathways approach.
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Flexible adaptation pathways

Maladaptive space

Adaptive
landscape,
affected by
changing
 climate but
also other
drivers and
other actors’
responses

Maladaptive space

v

Change in biophysical variables over time
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Structure

1. Introduction to CSIRO
2. Climate hazards and risks to built assets

3. Adapting to climate risks

a. Systematising decision-making

4. Valuations studies
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Coastal Adaptation Pathways Projects
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More information: tIOn)

http://www.climatechange.gov.au/climate-change/adapting- -
climate-change/climate-change-adaptation-program/coastal-
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Commencing a valuation study

Do | have the right information to proceed?
e Quality and form (e.g. can / should all values be monetised).

Values — Rules — Knowledge Test

Values

e |s there broad consensus on the vision?

e |s there agreement across stakeholder groups on options?
Rules

e Are roles and responsibilities clearly defined?

Knowledge

e |s there certainty of knowledge relating to existing hazards?

e |s there certainty of knowledge relating to future hazards / risks?
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values

kv
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Key differences

1. Traditional valuation t

e sophistication to deal

with the u over time.
2. Choos | of
u ent.

Resilience Sustainability
(Adaptability) (Future
Generations)

— Known Knowns
_ Variability can be readily described  Unknown Unknowns
— Known Unknowns - Blackswan
- Limitations, assumptions - Threats where you have an
adversary
- Complex system risks with dynamic
interdependencies

New Zealand Treasury
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Valuation of adaptation options

* How to monetise?

e Replacementeast, cost of avoided damage, benefit transfer, revealed
preferenc edonic pricing), stated preference (choice modelling)

* How to prioritise / sort options?
e Scenario analysis / planning, multi-criteria analysis, bayesian belief networks

* How to value?

e Benefit cost analysis, sc ' '
portfolio analysig real options analysis (dellberatlve) robust decision makin

(simplified or not)
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Scenario

based CBA

Choosing the right appraisal method:
* Knowledge, values and rules
* Deep vs dynamic uncertainty

Is it a large partly
reversible investment
with a certain degree
of flexibility?

Are there budget
constraints for the
assessment?

Scenario based
CBA or
simplified RDM

YES

Can the benefits Are options and
be monetised? decisions flexible

over time?

Are considered options

Do impacts need to likely to perform in a Portfolio Are there budget
be measured using a complementary Analysis constraints for the
documented and manner under different assessment?

repeatable process? scenarios?

_Are non-market Are there Scenario based
impacts expected Expert Panel distributional CBA or simplified

to be material in : 2 RDM
assessments of /Expert Review concerns?

options?

MCA or BBN
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Non-market valuation

Nerang River Entrance

(Gold Coast Seaway, 1986)
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Percentage of respondents

Surf-onomics

25%

20%

15%

10%

5%

Worth considering together
Combined value of Duranbah to Kirra = 30%

S25M
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$17M

Bond with nature

6%

W Gold Coast and Duranbah

B Combined Gold, Tweed and Far
North NSW Coasts

Instrument

Indicator Gold Coast

Web + face-to-face

Average age

54% = 36 or less

Gender

90% male for online
75% male for f2f

Education (% college or more) 35%
Income SAUD40-60K
Experience 43% advanced
Sessions per week 2.5
Sessions per year 104

Distance travelled (one way)

60% = 10kms or less

Average expenditure per trip SAUD25
Expenditure range per visit SAUD18-30
Annual expenditure $2-4K

Social and psychological meanings in surfing

Adrenalin
8%

Technical, skill
9%

Spiritual, religious
11%

I

Fun, enjoyment,
mateship, friends,
meet people, family

34%

Cathartic, lifestyle,
self-expression,
motivation
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Figurel: View of The Spit asin Current
State (Save Our Spit)
W.‘_ T "— "‘._ \_,‘-
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Figure2: View of The Spit with Cruise Figure 3: Gold Coast Marine Development Project
Ship Terminal and Cruise Ship Vision (Government of Queensland, 2004a, p. 8)
Superimposed (Save Our Spit)
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Real Options Analysis and Robust Decision Making

* Sometimes it makes more sense to wait for new information
rather than investing immediately. Two novel appraisal
approaches are now being applied to adaptation decision-making

e Real Option Analysis (ROA) - works well for specified resilience so handles

dynamic uncertainty e.g. sea level rise, temperature change

e Robust Decision Making (RDM) — takes a more sensitive approach to
managing downside risk (often characterised by deep uncertainties), seeks

outcomes that are robust over multiple possible futures
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ROA functionality

* ROA can work well provided the following investment conditions
are satisfied.

e The decision is currently reversible but likely to be hard to reverse or
irreversible once underway or complete.

e The investment is large & has a long lifespan
e The investment likely to be sensitive to changes in climate hazards

e The investment presents a risk of over or underinvestment (Dittrich et al.
2016; Watkiss et al. 2013).

e The decision-maker has some flexibility with respect to the timing of the
investment (as a single step or in stages) (Dittrich et al. 2016).

e By waiting, a decision-maker is likely to gain ‘valuable’ new information
regarding the success of the investment (Dittrich et al. 2016).

e Sufficient resources are available for the assessment.
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Hypothetical ROA sequence

Wait and see =

Vegetate dune / change rules =S \4\ —————— -»> A

Public sea wall / adapt assets =Y r\-; o

1 \
Belocate town / critical 4 \ N
infrastructure \
|
Other option Gl = =D
Time

A 4
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Key messages

e Systems view - consider climate variability alongside structural

changes to the economy and population growth
* Consideration of the ‘value at risk” when making decisions
e Deep vs dynamic uncertainty
» Specified vs general resilience
* Confidence vs precision

 Staging or sequencing of responses
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CoastAdapt

CoastAdapt is a Coastal Climate Risk Management Tool, which will
provide practical guidance on how to manage the risks from climate
change and sea-level rise, together with the associated information
on physical, social and economic risks.

e Guidance documents &

* Information manuals CoastAdapt
* Decision Support System

 Case studies / snapshots / videos

www.coastadapt.com.au

Australian Government

Department of the Environment and Energy
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http://www.coastadapt.com.au/

Dr Neil Lazarow, Senior Research Consultant, CSIRO Land and Water
e neil.lazarow@csiro.au

m +61 427027458

s neillazarow

WWW.CSiro.au




Community is making more sophisticated use of
tools and approaches....

* The use of legal instruments

*  Community health and sustainability outcomes

* Appropriate knowledge / multiple evidence bases
* |Importance of economic information

* Partnership approaches

* Advocacy and the politicisation of issues
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Managing risk and responsibility
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Coastal Inundation: current to future risks

Brisbane (1:180,000)

i

i}
Year: 2006 to 2096 (at 10-year intérva.l's) and 2100
ARI: 10, 20, 50, 100, 500, 1000, 2000
Scenario: A1B, A1Fl, B1
Percentile: 5, 50, and 95

Australia (1:11,000,000)
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Areas Prone to Extreme Wind Events in Queensland

Adaptation Timing and Benefit
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Calendar Year to Implement Adaptation

¢ Delaying change in standards rapidly reduces NPV
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me

Jnceston

bart

Vulnerable to extreme wind
hazard, especially if
cyclones move south




Spatial Flood Planning

Inundation

Immediate
return option

0.5

—0.5[ bexex 1.00 M |
228 1.82m \S\S\e// Over-adaptation

ooe 2.00 m option
_1 I
2010 2020 2030 2040 2050 2060

Year

Adaptation extent:
determine the spatial areas
where risk is high enough to
take adaptation actions
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Some considerations

Climate variability and change
Structural and demographic changes to regions

General resilience — e.g. economic diversity, risk awareness
Specified resilience — e.g. protecting specific assets

‘No-regrets’ options
‘Low regrets’ options
‘Robust’ options
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