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Discussion Points

« Australian Barley Production Areas

 Australian Barley Production Trends & Evolution of Varieties
 Australian Malt Production, Markets & Trends

« Climate Challenges

 Industry Adaptation to Climate Change
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Australian Barley Production Areas and Key Zones
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100 + Year Trend of Australian Barley Supply

100+ YEARS BARLEY PRODUCTION
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—4—Prodn Mt 0.05 0.08 0.14 0.21 0.29 0.84 1.19 2.82 3.76 5.36 7.38 9.03
——Area M ha 0.04 0.08 0.14 0.22 0.30 0.73 1.04 2.31 2.66 2.99 431 3.97
Yield Mt/ha  1.06 1.01 1.04 0.98 0.96 1.15 1.14 1.22 1.41 1.79 1.71 2.27

Averaged ABARES / ABS data
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Australian Malting Varieties - A Timeline
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Recent Trends in Australian Barley Plantings

Estimate (%) Australian barley variety plantings 2014-2020
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Australian Malting Barley Supply and Demand

Malting Grade
EY

Total Production Malting Selection

_ 30 - 40%
C.8—9Mmt C.25-3.0M mt

In use Malting Capacity = 915 MT*
*Includes all new capacity

1.1 Million MT 1.5 — 2 Million MT

Australian Maltsters Export Malting
Barley

/730,000 MT Higher DP

Fermentability

Export Malt

190,000 MT Moderate DP
Domestic Malt Fermentability
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Australian Malt Production (current- approx)
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Total Malt Production

NORTHERN BBM 250 k
TERRITORY Coopers 55 k
Cargill 410 k
Malteurop 200 k
QUEENSLAND Total = 915,000 MT
(approximate.)
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Australian Malt Exports — 2018
(non roasted)

Australian Malt Exports - Metric Tonnes

Total = 651,290 Metric Tonnes _
19,806 6,374 = Cambodia 4.7%

8631
30,898 = India 1.0%
185,708 = Indonesia 1.3%
Japan 13.9%
CEVEEN = Korea 16.4%
= Myanmar 1.9%
m Phillippines 10.5%

m Singapore 3.5%

m Thailand 15.3%

= Vietham 28.5%

= Other 3.0% (17)

Source ABS
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Growth in Beer Production — Key Asian Markets
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Australian Beer Market
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Australian Beer Market 2010- 2017
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Australian Craft Brewing Growth

Independent Craft Brewers represented °
only 5.9% of market by volume in 2017-18

Independent Brewer’s Assoc.
“Large” Craft makes up c..65% of all Craft
Sales source Beverage Daily.com.
« Craft revenue expected at $518 M
in 2018-19 with annual growth of 5.6%
through 2019 — 2024 source .IBISworld
* Driven by demand for premium products.
» Higher malt inclusion rates
* Good for Maltsters — Market 30,000 MT

But as maltsters, need to adapt to demands...
Looking for diversification of malt
Alternative grains / new flavours

Lower fermentability / FAN

Single point of origination / local

Heirloom varieties etc....
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Growth Rate - Number of Breweries -

Australia
600 550
500 436
400 387
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300 735
200
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100
0
2013 2014 2015 2016 2017 2018
Breakdown by State
Australian Capital Territory 9
New South Wales 143
Northern Territory 4
Queensland 80
South Australia 49
Tasmania 33
Victoria 168
Western Australia 64
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Climate Change in Australia
Increase in Mean Temperature since 1910

Australia’s mean
temperature has
warmed by 0.9°C
since 1910.

Temperature
change ("C)

Source: Bureau of Meteorglogy
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Climate Change in Australia

Deviation in Mean Temperature 1910 - 2018
(Annual against 30 year period 1961 - 1990)

Annual mean temperature anomaly
Australia (1910 to 2018)
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Climate Change in Australia

Predicted Increase in number of hot days

{ Increase in Average Temperature
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Climate Change in Australia

Rainfall Trends in Southern Cropping Season (April — Nov) 1996-2016

Measured against Rainfall Record

Rainfall decile ranges
Highest on record
10 Very much above average
] Above average
&7 Average
2-3 Below average

1 [ Very much below average X

Lowest on record

Rainfall in the southwest of
Western Australia has been
very much below average
to lowest on record,
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Rainfall Zone
Contracting to
South West

has experienced

a decline in late
autumn and early
winter rainfall since
the mid-1990s.

[ [ N2 |
Barrett
' Burston

16



Climate Change in Australia

Impact on Australian Crop Production —Estimates on TFP*

Climate effect on productivity
2000-01 to 2014~-15

>20% decrease

10 to 20% decrease
2 to 10% decrease
<2% change

2 to 10% increase
>10% increase
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Climate Change in Australia
Industry Adaptation to Climate Change

« Farmers routinely adopting “minimum till or “ no- till” farming in order to conserve
summer soil moisture in the face of reduced winter rainfall.
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Climate Change in Australia
Industry Adaptation to Climate Change

(Global ) Breeding Industry producing higher yielding barley varieties

- Better Plant Disease Resistance

- Better Drought Tolerance
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Climate Change in Australia
Industry Adaptation to Climate Change

Breeders adapting to Climate change.

- Shorter Growing Season — Breed earlier maturing / lower rainfall adapted varieties

100

— Baseline
e 2030 climate
80 4 =~ 2070 climate

Decline in Spring rain and increase in late season
temperatures will contract the growing season

Pasture growth rate (kg DM/ha. day)

- Growth rate must increase earlier in

D T e o e T e e season to take advantage of early
season rain. Grain fills before the onset
of high temperatures

- Future breeding for Northern Australia where winter rainfall is increasing
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Climate Change in Australia
Industry Adaptation to Climate Change

» Higher rainfall areas previously considered too wet for cropping has seen
increased cropping activity in recent decades e.g South East Victoria.

« Maltsters and brewers playing their part by installing Waste Water Treatment

Plants to conserve water.

WWTP BBM
Geelong
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