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Commodity and region
combinations

Commodity Analytical - : : Adaptative
region chalienge Risk drivers Climate data responses
Winter rain and daily
Wheat — WA Basic Crop physiology | maximum temperatures
Single climate model
- Pasture Summer and winter rains
Beef —NC QLD | Basic physiology Multi-model analysis
Detailed
Monthly rainfall and short research

Pasture and

Dairy — duration extreme heat events

- Intermediate animal
Gippsland VIC - — thresholds. Best case -
PP physiology \worst case
Winte_zr rain and short
Wheat — Mallee | Advanced Crop physiology duration extreme heat events

— thresholds using
downscaled 5km grid data
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Commodities: Grains — Wheat




Wheat production

Nationally

Western Australia

¢ Wheat terminals

Northern
Territory

Australian wheat growing regions

[] Australian premium white wheat area

Il Predominantly Australian premium

white and hard wheat area

[ Predominantly hard wheat area

ABARES Australian crop report February 2019

Note: * Indicates ABARES estimates
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https://www.researchgate.net/figure/Australia-Wheat-Growing-Regions-2009-Source-Australian-Bureau-of-Agricultural-and_fig1_268349162
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https://nationalmap.gov.au/

Risk drivers
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Temperature Rainfall

 Threshold measures

Soil moisture

>32C « Growing season rainfall
» Average monthly — » April — October
maximum and minimum *  November —
* Growing degree days March

Lagged summer rainfall
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Impact on yield
No mitigation

Australian Government

Australian Bureau of Agricultural and
Resource Economics and Sciences

put (%)

=

change in out

Productivity pathways:
climate adjusted production
frontiers for the Australian
broadacre cropping industry

Neal Hughes, Kenton Lawson, Alistair Davidson,
Tom Jackson, Yu Sheng

May 201
ABARES research report 11.5

P2 7  www.abares.gov.au |

Science an d economics for decision-makers

Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES)

8 Effect of winter and lagged summer
rainfall on output in the southern
region (model 1)
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Note: Range is the 2.5 percentile to the 97.5 percentile
of farm winter and lagged summer rainfall; the average winter
rainfall was 291 mm and the average summer rainfall was
132 mm
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http://www.agriculture.gov.au/abares/research-topics/climate

Impact on yield
In context

‘] 6 Average climate adjusted TFP for

all cropping farms, 1977-78 to
2007-08
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http://www.agriculture.gov.au/abares/research-topics/climate

Climate data
Rainfall — low resolution

Map View
O NRM Regions
B states

Configuration data

GFDL-
Model ESM2M
Time period 2070
2 - . RCP 4.5
) Emissions scenario .
5 (medium)
O
3 May -
= Season October

Changes relative to 1996 - 2005

https://www.climatechangeinaustralia.gov.au/en/
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https://www.climatechangeinaustralia.gov.au/en/

Climate data
Rainfall — high resolution

Configuration data
Model GFDL-ESM2M
Time period 2030

Em|55|9ns RCP 8.5 (high)
scenario
Season May - October

https://www.climatechangeinaustralia.gov.au/en/

Model
Time period
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Configuration data
GFDL-ESM2M
2070

RCP 8.5 (high)

May - October
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https://www.climatechangeinaustralia.gov.au/en/

Climate data
Extreme heat days — Summer
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https://www.climatechangeinaustralia.gov.au/en/

Climate data
Extreme heat days — Spring
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https://www.climatechangeinaustralia.gov.au/en/
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Adaptive response options

© Energetics Pty Ltd * 15

APPROACH 1

APPROACH 2

o N

@é} 4

S

Alter current
practices

Do something
different

Incremental adaptation
Small adjustments to farming

Transformational adaptation
Major and non-marginal
operations keeping the changes to farming
essence of the current management systems to
management system in place address climate change risks

energetics;



Adaptation method

Research into
adaptive
measures

Research into
associated
costs

. Expert review .

Changes in
sector

rofitability in
20XX
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Results
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Impact on yield
With mitigation oo

Revenue stream

Land value

Capital investment
required
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Investors armed with climate
change science

& PredictingRiskina Changing Climate:
Dynamic Models Deliver Unrivaled Accuracy |

© Energetics Pty Ltd « 19 19 energetics.



—merging economic reality

Costing the earth . The ot
. . CONoInis
Countries most exposed to climate

change face higher costs of capital

Poor countries find themselves trapped in a vicious cycle

© Energetics Pty Ltd * 20 Z(Energetics.



Climate science armed with finance g
skills?

feature

Future climate risk fro Rating climate risks to credit worthiness

Jakob Zscheischler ™™, Seth Westra?, Bart J Cradit ratings apencias ara now accounting for climate change risks In thair ratings of credit worthiness. This
DLl | AAFee fimd At Beee & A AL CouldIncentivizm cimate risk seduction efforts if It allows crganizations accass to cheaper cradit. Karl Mathiesan

PERSPECTIVE nature
-

Climate change challenges for central banks and
financial regulators

Emanuele Campigiio " ***, Yannls Datermos®, Plerre Monnin®, Josh Ryan-Collins®, Guido Schotten®
and Misa Tanaka'

The academic and policy debate regarding e ok of conirl Banis and financial Feguiaiors. iIn addressing Cimarte-ralsted
fnancial rishs has rpidly Tﬂh-ﬂ_l.'l'_ presonts the koy contrvorsies and disorssas

reszarc and policy avonues wor tha futoee. -Itij'_—t-l—th af
:—:-:_:-thl-ll-ﬂ__- sapmis o e tha Tirst crclal challenge. enkaraid isk

mexzires opuld bhen o Iorporated In setiing financhl regulations and |Implemonting the polkcl e of comirl banks.
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BAMK OF ENGLAND
PRUDENTIAL REGULATION
AUTHORITY

Context

Table 1: Impacts to liabilities from physical risk for General Insurers (refer to text above for a description of each Scenario)

Transition Risks Physical Risks
Sector Assumptions Scenario Scenario Scenario  Scenario A Scenario B Scenario C

5% 20% 60%
Uniform increase in wind speed of major hurricanes 3% 7% 15%

A B C
% increase in surface run-off resulting from increased 5% 10% 40%
tropical cyclone-induced precipitation (cumecs)

% increase in frequency of major hurricanes

Increase in cm in average storm tide sea-levels for US 10cm 40cm 80cm
mainland coastline between Texas and North Carolina
Figures exclude wave set-up and run-up.

US Hurricane
Hurricanes’

Transition Risks Physical Risks
Sector Assumptions Scenario Scenario Scenario  Scenario A Scenario B Scenario C

A B C
% increase in surface run-off resulting from increased 5% 10% 40%
precipitation (cumecs)
Uniform increase in cm in average storm tide sea-levels for 2cm 10cm 50cm
UK mainland coastline.
Increase in frequency of subsidence-related property claims 3% . 7% 15%
using as a benchmark the worst year on record
Increase in frequency of freeze-related property claims using 5% 20% 40%
as a benchmark the worst year on record

© Energetics Pty Ltd « 22 22 energetics'



Key Insights
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The climate science
shows a clear trend to

an impacted
agricultural industry

There is an inherent

risk across the sector

How this risk
manifests will depend
on individual and

group responses and
adaptation

energetics



Disclaimer

The information contained in this presentation is for
information purposes only and is not intended to be
financial product or investment advice or a
recommendation.

Energetics Pty Ltd is authorised to provide financial
product advice on derivatives, carbon units, Australian
carbon credit units and eligible international emissions
units to wholesale clients under the Corporations Act
2001 AFSL No: 329935.

In providing information and advice to you, we rely on the
accuracy of information provided by you and your
company. This presentation has been prepared without
taking into account the objectives, financial situation or
needs of any individual. Before making an investment
decision, prospective investors should consider the
appropriateness of the information having regard to their
own objectives, financial situation and needs and seek
legal and taxation advice appropriate to their jurisdiction.
Statements made in this presentation are made as at the
date of the presentation unless otherwise stated.

Past performance: Past performance information given
in this presentation is given for illustrative purposes only

and should not be relied upon as (and is not) an
indication of future performance.

Future performance: Forward-looking statements,
opinions and estimates provided in this presentation are
based on assumptions and contingencies which are
subject to change without notice, as are statements about
market and industry trends, which are based on
interpretations of current market conditions.

Forward-looking statements: Forward-looking
statements including projections, guidance on future
earnings and estimates are provided as a general guide
only and should not be relied upon as an indication or
guarantee of future performance. Actual results,
performance or achievements may vary materially for
many projections because events and actual
circumstances frequently change. This can impact
forecasts, which may result in material differences.
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