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Mark Siebentritt’s career spans 25 years in the With over 5 years’ expertise in supporting clients
sustainability services sector. He leads Edge Impact’s across various corporate and financial sectors to
development of tools and products and also works in understand the physical and financial risks that climate
the business on Climate Change Risk and Advisory. change presents to their operations, supply and value
] His focus is on bringing together rigorous technical chains, and to identify both practical and strategic

:o: :o: information and engagement processes to support ways to respond to them. She has extensive

i improved decision making. Mark has over 14 years’ experience conducting physical climate risk, resilience

Eg experience in environmental consultancy, firstly in his and adaptation assessments. She has played key roles

2 i own businesses (Mark Siebentritt & Associates, Seed in developing physical climate risk frameworks for

E m Consulting) and now with Edge Environment. He has clients to roll out across their business, requiring

% 7 delivered over 80 climate change projects in the past 5 knowledge of leading physical climate modelling

) % years. datasets, how to align with the TCFD framework, and

53 integration of physical climate change within existing

risk management processes.
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Introduction to climate risk, adaptation and

__Importance of climate projections
=l
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Global Risks 2023

The Global Risks

Report 2023
18th Edition

Global risks ranked by severity over the short and long term: SleSpedlit e iline

2 years 10 years

1 Cost of living crisis 1 Failure to mitigate climate change

2 Natural disasters and extreme weather events 2 Failure of climate-change adaptation

3 Geoeconomic confrontation 3 Natural disasters and extreme weather events

4 Failure to mitigate climate change 4 Biodiversity loss and ecosystem collapse

5 Erosion of social cohesion and societal polarisation S Large-scale involuntary migration

6 Large-scale environmental damage incidents 6 Natural resource crises

7 Failure of climate change adaptation 7 Erosion of social cohesion and societal polarization

8 Widespread cybercrime and cyber insecurity 8 Widespread cybercrime and cyber insecurity

9 Natural resource crises 9 Geo-economic confrontation S e

10 Large-scale involuntary migration 10 Large-scale environmental damage incidents

RISK CATEGORIES:

ECONOMIC ENVIRONMENTAL GEO-POLITICAL SOCIETAL TECHNOLOGICAL

WEF The Global Risks Report 2023 Insight Report



https://www.weforum.org/publications/global-risks-report-2023/
https://www.weforum.org/publications/global-risks-report-2023/

WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

State of Australia’s
future climate
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BOM State of the Climate 2022

Fewer tropical cyclones but a greater
proportion of high intensity storms

ith increased rainfall
National and global temperature Wit | I

rise to continue

Cool season rainfall decline
in southern and eastern

Sea level rise to continue Australia to continue

Marine heatwaves 1o be

. Heavy rainfall to
more frequent and intense y

become more intense

Warmer with more heatwaves,

Longer fire season and
fewer cool days

more dangerous fire weather

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
http://www.bom.gov.au/state-of-the-climate/2022/documents/2022-state-of-the-climate-web.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

NSW Climate
projected changes

2020 — 2039 (Short Term)

2060 — 2079 (Long Term)

| Projected Temperature Changes

Maximum temperatures are projected to increase by 0.4-1.0°C

Maximum temperatures are projected to increase in the by 1.8-2.6°C

Minimum temperatures are projected to increase in the near future by 0.0 — 0.5°C

Minimum temperatures are projected to increase by 1.4 —2.6°C

The number of hot days will increase

The number of hot days will decrease

& Projected Rainfall Changes

Rainfall is projected to decrease in spring and winter

Rainfall is projected to increase in summer and autumn

@ Projected Forest Fire Danger Index (FFDI) Changes

Average fire weather is projected to increase in summer and sprint

NSW Climate Change Snapshot

Number of days with severe fire danger is projected to increase in summer and spring

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://adaptnsw.prod.acquia-sites.com/sites/default/files/2021-06/NSW%20climate%20change%20snapshot.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Climate change
scenarios

High intensity & severity
of extreme events
(e.g. heatwaves, storms)

Late and un-coordinated transition

Limited global efforts to reduce
emissions

High emissions
P re s et Ay . Potential world in 2100

Low emissions

Significant global efforts to reduce

emissions
Early and collaborative implementation of climate
polices
Climate impacts generally constrained but
Leading data providers include: not avoided
“p-. ) _\ NSW | ACT Regicnal Climate Modelling project wnguBeRengd\ p.-;-.;:;meCM I P6

GOVERNMENTAL PANEL ON
climate chanee

© 2023 EDGE ENVIRONMENT PTY LTD
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

What are
climate risks?

=>

Transition
RISKS

@

Physical
RISKS

© 2023 EDGE ENVIRONMENT PTY LTD
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

What are
climate risks?

=> @

Transition Risks Physical Risks Opportunities
—  Policy and legal - Acute —  Resource efficiency
—  Technology —  Chronic —  Energy source
—  Market —  Products/Services
—  Reputation - Markets

- Resilience

Strategic Planning Risk Management
Financial Impact
Income Statement Cash Flow Statement Balance Sheet

- Revenues
—  Expenditures

Recommendations of the Task Force on Climate-related Financial Disclosures Final Report, 2017

Assets and liabilities
Capital and financing

© 2023 EDGE ENVIRONMENT PTY LTD


https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Climate risk assessment

drivers
GOVERNMENT REGULATORY EXTERNAL
EXPECTATIONS STAKEHOLDERS
— Investors
— Customers

(VA
NSW

GOVERNMENT

Australian Government

The Treasury

0QO
N

© 2023 EDGE ENVIRONMENT PTY LTD
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Why is it important to undertake
a climate risk assessment?

Current climate

Vulnerable range

Coping Range

Changing climate

Adaptation

....................................................................................................................................................

Planning horizon

© 2023 EDGE ENVIRONMENT PTY LTD
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

NSW Climate Risk Ready
process

Wik
NSW

GOVERNMENT

DEPARTMENT OF PLANNING, INDUSTRY & ENVIRONMENT

Climate Risk Ready
NSW Guide

Practical guidance for the NSW Government sector
to assess and manage climate change risks

environment.nsw.gov.au

Climate Risk Ready NSW Guide

1

Step 1.
Establish
the context

b 4

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-06/NSW%20Climate%20risk%20ready%20guide.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS? Nt - o SN SRR R TR

Case Study 1
Orange City Council

— Development of a Change Climate Policy to identify how the
Council will manage, mitigate and adapt to the impacts of
climate change.

— Policy includes detailed risk assessments of climate change
hazards consistent with Federal and State Government
guidelines, considering a variety of climate hazard.

— Embedding climate change-related risks within Council’s
Integrated Planning and Reporting Framework.

— Collaboration with community, key stakeholder and other local
councils and other tiers of government that strengthen the
Council’'s adaptive capacity in response to climate change.
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Orange City Council Climate Change Policy



https://www.weforum.org/publications/global-risks-report-2023/
https://www.orange.nsw.gov.au/wp-content/uploads/2021/04/Strategic-Policy-ST148-Climate-Change-April-2021-PDF.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Case Study 2
Inghams

— Impact of climate-related risks and opportunities on
organisations were assessed to an extreme climate stress test
scenario set in 2035, using a variety of physical climate
parameters.

— Key identifying physical risks included:

— international extreme climate events (particularly drought in
South America where feedstock is sourced)

— drought and rainfall decline in Australia and New Zealand

— direct and indirect impacts of fire, extreme heat inducing
heat stress on people and animals

— Climate-related risks are incorporated into the enterprise risk
management framework as core risks to the business.

Sustainability Report - web.pdf (inghams.com.au)

S
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CLIMATE

> Aerton &
PLANETARY
HEALTH

Addressing climate risk and supporting
aresilient global food system.

b

Addressin
responsibi


https://www.weforum.org/publications/global-risks-report-2023/
https://investors.inghams.com.au/Resources/files/Sustainability%20Report%20-%20web.pdf
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WHAT IS CLIMATE RISK, ADAPTATION AND CLIMATE PROJECTIONS?

Case Study 3
Sydney Opera House

— Undertook climate change risk assessment to pilot the Climate
Risk Ready process. First step was review of existing risk
assessment and climate projections for the metropolitan Sydney
region

— Multi-stage process, with multiple workshops engaged
key functions across the organisation.

— Process highlighted the sustainability maturity of the
Opera House, with many risks being managed, but identified
need for improved collaboration between staff to support
assessment of future risks.

Climate Risk Ready NSW Guide

©2023 EDGE ENVIRONMENT PIY LTD



https://www.weforum.org/publications/global-risks-report-2023/
https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-06/NSW%20Climate%20risk%20ready%20guide.pdf
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SCENARIO DISCUSSION #1

A regional council located in the
Central West and Orana region
which includes large agricultural
communities. The area has
previously experienced bushfires
and floods in the past.

Discuss the type of climate risks relevant to:

1. Council

2. Businesses

3. Community

Discussion points:

- What are the key risks across the different groups?
- What data would you need to understand the risks?

- What are the biggest challenges for completing this assessment?

20 MINUTES

- 15 minutes in break-out groups

- 5 minutes to share key takeaways

© 2023 EDGE ENVIRONMENT PTY LTD
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SCENARIO DISCUSSION #1

NSW Climate change in the Central West and Orana

PROJECTED CHANGES: NEAR FUTURE 2020-2039 FAR FUTURE 2060-2079
CENTRAI- WEST Maximum Temperatures increase Maximum Temperatures increase
10.4-1.0°C +1.8-2.7°C
Minimum Temperatures increase Minimum Temperatures increase

LS

% T +0.5-0.9°C +1.5-2.6°C

Hot days are increasing

;% ¢ (,".1_:.3 1+ ﬁaiarllftadl n:?'l increase T
CENTRAL

Cold nights are 4 ﬁam’mg’ Ceasase TorNA Lo
decreasing

® T Average & severe fire weather
is projected to increase in
summer, spring & winter

REGIONAL IMPACTS

TRANSPORT
VITICULTURE NETWORKS

EXTREME HEAT FLOOD
Irrigation, Supply chain

productivity disruption

* Dubbo

‘:l’f:':ilﬁn:*-‘h{" \5%"\1 .

DROUGHT EXTREME HEAT
Productivity, Heuseheld enargy,
health and health and

wellbeing wallbeing

AGRICULTURE REGIONAL TOWNS

Datais based on MARCLIM 1.0 (2074) prajections. Regicnal climate change impacts are used to highlight how the region may be affected by dimate change, and impacts are not limited to the examples provided,

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://www.climatechange.environment.nsw.gov.au/my-region/central-west-and-orana
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HOW TO APPROACH ADAPTATION PLANNING

What is the importance
of adaptation?

Very High Risk

High Risk

Moderate Risk

Baseline (present day)

Undetectable Risk

Present day Potential world in 2100

UNEP FI Adapting to a New Climate

..................................................

Low emission scenario

Residual Risk

High emission scenario

....................................................................

Risk reduction achieved under
maximum potential adaptation

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://www.unepfi.org/wordpress/wp-content/uploads/2022/11/Adapting-to-a-New-Climate.pdf
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HOW TO APPROACH ADAPTATION PLANNING

Adaptation Is an emerging space,
with a variety of guidance and frameworks

AWk

GOVERNMENT

DEPARTMENT OF PLANNING, INDUSTRY & ENVIRONMENT

Climate Risk Ready
NSW Guide

Practical guidance for the NSW Government sector
to assess and manage climate change risks

environment.nsw.gov.au

Climate Risk Ready NSW Guide

NCCAREF Climate Change Adaptation

Why should we adapt to climate change?

Because climate change is inevitable.

Our options to tackle dimate change:

> Geoengineering > Mitigation

’2‘”'3‘»» '%
T+

°Be:ause otherwise, the negative impacts will be too great.

heatwaves

storms

6 ) i
-

o
o
-
. .

ast, the effects will include inundation because of sea-level rise, storm surge and

high sea.
levels

Along Austs
About 85% of

alians live within 5o km of the coast, where much of our vital infrastructure is located

UN®

environment

Adapting to.
New Climate

An assessment of physical risk ;
management and climate adaptationin
banks and a proposal for accelerating .
climate resilient banking

November 2022

UNEP Fl Adapting to a New Climate

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://www.unepfi.org/wordpress/wp-content/uploads/2022/11/Adapting-to-a-New-Climate.pdf
https://www.weforum.org/publications/global-risks-report-2023/
https://nccarf.edu.au/wp-content/uploads/2019/05/15-117-NCCARFINFOGRAPHICS-2-UPLOADED-WEB27Feb.pdf
https://www.weforum.org/publications/global-risks-report-2023/
https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-06/NSW%20Climate%20risk%20ready%20guide.pdf

€

TOT YNINNVId NOILV.Ldvav
LOVdWI 3903 X MSN Ldvav

23

HOW TO APPROACH ADAPTATION PLANNING

NSW Climate Risk Ready
process

Wik
NSW

GOVERNMENT

DEPARTMENT OF PLANNING, INDUSTRY & ENVIRONMENT

Climate Risk Ready
NSW Guide

Practical guidance for the NSW Government sector
to assess and manage climate change risks

environment.nsw.gov.au

Climate Risk Ready NSW Guide

3

Step 3.
Treat the
risks

© 2023 EDGE ENVIRONMENT PTY LTD


https://www.weforum.org/publications/global-risks-report-2023/
https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-06/NSW%20Climate%20risk%20ready%20guide.pdf
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HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
commonly used categories

Defend

Strategic

Retreat

Accommodate

Co-exist/adapt

Managerial

Temporary

Technical

No/low regrets
or win/win options

© 2023 EDGE ENVIRONMENT PTY LTD



HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
considerations

Prioritisation of risks

Timing of adaptation options

Tools

Maladaptation

Impact

Catastrophic

Major

Moderate

Minor

Insignificant

Negligible

Rare

Unlikely Possible Probable

Likelihood

© 2023 EDGE ENVIRONMENT PTY LTD
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HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
considerations

Prioritisation of risks

Timing of adaptation options

Tools

Maladaptation

Mo changes

Coastal inundation mapping

Develop appropriate planning policy *

Education programs in emergency
flood management

Raise height of land in resdential
development further above sea level

Soft structural options e.g. dunes

Hard structural oplions
e.g. sea walls, storm barmiers

Upgrade drainage

Relocation of existing infrastructure and housing

Current best
>_ proclice and

development

plan policy

Protection
sirategies
>_ through
structural
and
physical
changes

* includes revising mandatory planning
provisions in development plans,
reviewing the building code and stictly
regulating hazard zones

MNow Future - sea level rises by at least
50 em by 2070, increased
frequency of storm events

© 2023 EDGE ENVIRONMENT PTY LTD
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HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
considerations

Prioritisation of risks

Timing of adaptation options

Tools

CBA (Cost Benefit Analysis)

STEP
STEP o
Q i Finalize

Equity and | the CBA
distributional :
implications

STEP

STEP

| Measuring
1 and valuing
STEP i Iden(ify\‘ng ' costs and
| costs and benefrs
beneﬁs
Decermlnmg 1
CBA ob;ectlves I
..--_.II.IIII

MCA (Multi-Criteria Analysis)

TABLE 2.2. CHARACTERIZING DIFFERENT TYPES OF MCA METHODS

Simple — Complex

Maladaptation

Simple qualitative
assessment of proposed
options against a set of
criteria. Often justa
positive or a negative sign
for each criteria.

Some quantitative work
o assess options against
set criteria with different
weights and some
sensitivity analysis.

Significant amount of
quantitative analysis for
each criteria as well as
development of specific
weights for each
criterion. Mathematical
functions used to rank
options as well as
conduct sensitivity
analysis.

Complex formula and
computational resources
used to derive best
options, combine weights
and possible decision
spaces, as well as to
determine error bands.

© 2023 EDGE ENVIRONMENT PTY LTD



€

TOT ONINNVId NOILVLldvav
1OVdWI 39503 X MSN Lldvav

28

HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
considerations

Prioritisation of risks

Timing of adaptation options

Tools

Maladaptation



https://www.weforum.org/publications/global-risks-report-2023/
https://www.weadapt.org/knowledge-base/vulnerability/maladaptation-an-introduction
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HOW TO APPROACH ADAPTATION PLANNING

Adaptation planning
roles

Businesses

Government

Communities

Households

Individuals

© 2023 EDGE ENVIRONMENT PTY LTD
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HOW TO APPROACH ADAPTATION PLANNING

Case Study
NSW National Parks
and Wildlife Service

— Supported by NARCIiM climate change projections, climate
risks were identified for key park functions such as biodiversity
protection, asset protection, and Aboriginal heritage
management.

— Adaptation pathways were then used to document
management responses for each function.

— The pathways show staff what they can do now to protect park

assets and values, what they need to plan for, and what will be
challenging to protect if climate.

Climate Risk Ready NSW Guide

Biodiversity Conservation

Management actions
Endangered species Increasing number of sites
| Assets lost

Monitoring @
Staff resource constraints -
reliance on citizen science .
-------------- OHES issues

L Species & conservation efforts Visitors exclusion from vulnerable species habitat
Communicaton §—00—n ———————— =

Water regimes/ ® .ICOLL opening Reroute  Regime gc»nne=
ICOLLS

In situ options High value/critically endangered

Species/habitat @

management Change Species;’maﬂage for
alternate ecosystem Naovel
""""""""" ecosystems
Reprioritise sites for species
Off-site conservation/zoos i
1
Genetic modification i . .
. . { Ex situ option:
Hazard reduction for species
) . Manage fire responses .
Fire regime @ | Unacceptable staff safety risk
Planting/ Replant current species | Planting‘no_t lEf'fIE,CUVE
rehabitation (altered ‘climate’ niche)
Plant traditional species Transition species composition
———————— (novel ecosystems)
Change ecological
description
Mew ecosystem
Pest & weed control Increase threat abatement -

new threats/issues/tools

l Landscaping protection,

| Stop protection

soft engineerin
9 &l ;No longer manageable

westonte IPRREPOEN ...

Figure 15: Biodiversity Conservation adaptation pathway developed to help manage climate
risks to the NSW reserve system cJacobs et al 2018)

© 2023 EDGE ENVIRONMENT PTY LTD
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https://www.climatechange.environment.nsw.gov.au/sites/default/files/2021-06/NSW%20Climate%20risk%20ready%20guide.pdf
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SCENARIO DISCUSSION #2

For the climate risk(s) identified for the
relevant

In the first scenario, discuss

the following:

Discussion points
- What are the potential adaptation options?
- What are the key considerations when prioritizing risk items and adaptation options?

- What are the biggest challenges when assessing adaptation options?

Stakeholder groups:

1. Council
2. Businesses
3. Community

20 MINUTES

- 15 minutes in break-out groups

- 5 minutes to share key takeaways

© 2023 EDGE ENVIRONMENT PTY LTD



=\D)

Questions
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Contact Us

Sydney, Australia

119 Avoca Street, Randwick
Sydney, NSW 2035, Australia

+61 29438 0100

info@edgeimpact.global

Melbourne, Australia

80 Market Street
South Melbourne, VIC 3205, Australia

+61 29438 0100

info@edgeimpact.global

Boston, US

269 Cordaville Road,
Southborough, MA 01772, USA

+1 7742069172

info@edgeimpact.global

Adelaide, Australia

Level 1/89 Pirie St
Adelaide SA 5000 Australia

+61 8 8232 4823

info@edgeimpact.global

Santiago, Chile

Felix De Amesti 218
Las Condas, Santiago, Chile

+56 9 7703 2645

info@edgeimpact.global

Auckland, New Zealand

Generator NZ, 12 Madden
Street, Auckland 1010, NZ

info@edgeimpact.global
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