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Outline

e State of our food system and challenges

e Minimising waste — Australia’s national food waste strategy
o National food waste strategy
o Whole of crop and whole of animal opportunities

e Transition towards net zero emissions
o Sustainable drying techs
o Shelf stable foods

e Role of value addition
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Mega - shock: Population Growth

9.8b -55% +71%

People Agricultural land Food needed
by 2050 per capita (1961-2016) by 2050

4 | Foodvalue add ition for sustainability and res ilience | Juliano




State of our food system

2B 33% 800m g 2B

9.8%

extra mouths I 650 m obese population
to feed by 2050 ‘\ of food people go 1in & under 18 ® 60y+>>20%,
/ :'\ ’::g(‘» produced is m hungry w overweight median 38 yrs
: : wasted by 2050

70% "4 15E 5
&freshwater

used for
é

agriculture '
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Role of food processing

ND GO0 QUALITY Food Secu rity
POVERTY [ & HUNLGER HEALTH EDUGATION . e
Access to sufficient, safe,

Mﬁm __ 1N |!!| l nutritious food for all people

at all times
GOOD JOBS AND 'l REDUCED

ECONOMIC GROWTH INEQUALITIES

Threats to food security
e Food waste
e Poor harvesting/storage
e Lack of effective food

w
13 henon 14 i 165000 | 17 s BRI .
- > = preservation

@ “an e Wars and conflict
THEGLOBALGOALS o Environmental degradation
e Climate change
e Soil degradation

SDG 2 e End hunger
e Achieve food security and improved

nutrition
) romoy6 Ityan .~ ain eQIe agrlculture
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of Australians
experienced moderate or
severe food insecurity in
the past 12 months (3.3
million households)

The average Australian
diet emits

_ > per
year per person

Climate Risk

Index Score (out of
100)

43" most at risk out of
181 countries

Dietary risks are

responsible for : of
burden of diseases

Total food systems

emissions equate to

. per year per
person

Native vegetation assessed

Soil health assessed

Nearly
tonnes of total food

wasted and :

tonnes of post-
consumer packaging to
landfill annually

The average water
footprint of the

Australian diet is

litres per
person per day

Water to produce food, weighted by the
water scarcity at source

supply chain
infrastructure index
score of (out of 100)

. Australian food systems challenges

farm infrastructure
index score (out of 100)

of workforce
employed in agriculture

of goods
exported are food
exports

Reshaping Australian Food Systems - CSIRO
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https://www.csiro.au/en/work-with-us/services/consultancy-strategic-advice-services/CSIRO-futures/Agriculture-and-Food/Reshaping-Australian-Food-Systems

National challenge:

= \/alueaddinginthe agrifood industry to drive Australia’s agri-food economy and food security

|
‘*I-.'j-n. v 4

Capturing the prize: The
A$200 billion opportunity in
2030 for the Australian food

and agribusiness sector

Food & Agribusiness Growth Centre

Dctobear 2020

Industry

: ;!!' Abmiralian Govmrmaent
O FIAL 42 ety o | SO

o Vel aral B s e D

wwrw. flal comoau

www.fial.com.au/sharing-knowledge/capturing-the-prize

NT
3513
QLD
43 176
WA
26 113
SA
19 75
NSW
50 223
ACT
ViC 0.5 2.3
50 199
[l Total value added, 2030 (AS billion) TAS
B Potential jobs in 2030 (Thousands) 943

Today’s agrifood sector: 538,000 jobs/ $61B (18/19)
Potential by 2030: 842,000 jobs /$200B

) e o/ Imported fresh food
9.6% - 1.6% and beverages

Imported processed
food and beverages

"~ 88.9%
Domestic food
and beverages

Source: ABARES

Australia produces substantially
more food than it consumes

OJIJ

Sugar Beef & veal Rice

86% 75% 74%

g J I

Mutton & lamb Canola ‘Wheat

73% 72% 1%

XX

1%

of agricultural production Daw nmdur.ls Fruit & nuts  Pig & ;:n::uuultr-_.r
409 31% 53

is exported o

Mote: Share of agricuitural prodettion exported by sector, 2 year . E!"-.IJOHS @ Domestic :gngumpticn
AVETREE, 20V5-16 1D 30718

Australia manufactures 89% of its food and beverage
mostly with imported ingredients and little value add to

agricultural materials

Made in Australia
from at least 97%

2] Australian ingredients

Only aspirational

www.agriculture.gov.au/abares/products/insights/australian-food-security-and-COVID-19
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_ What's happening in Australia?

Australian Food Story: Report Released Py
: : Australian Food Story: Feeding the
The Committee has made 35 recommendations to Nation and Beyond
address food security in Australia, including: iy into food securfyin Australie
House of Representatives
e creating a comprehensive National Food Plan; Stading Commios on Agculture

e appointing a Minister for Food;

e establishing a National Food Council;

e developing a National Food Supply Chain Map;

e measures to facilitate innovation in the
production of food; and

e measures to eliminate food waste. il

Committee Chair, Meryl Swanson MP

9 | Food value addition for sustainability and resilience | Juliano



https://www.aph.gov.au/Senators_and_Members/Parliamentarian?MPID=264170

Australian food systems roadmap

F | 3.1 Enabling 3.2 Minimising 3.3 Facilitating 3.4 Aligning 3.5 Increasing

O C a equitable access waste and Australia's resilience with value and
to healthy and improving transition to net socioeconomic productivity
sustainable diets circularity Zero emissions and environmental

a re a S sustainability

seveiopment BtuALS

W 0 HEALTH TR {2140 MATER
PONTRTY AND WILL-BORG TS ATION

feddit

13 16 ‘e s
NET Lt
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https://www.csiro.au/en/work-with-us/services/consultancy-strategic-advice-services/CSIRO-futures/Agriculture-and-Food/Reshaping-Australian-Food-Systems

PRESENT FOOD SYSTEM essassssasasssses mmmmmmmmmeefp FUTURES

HEALTH .

[ ) ENVIRONMENT | .
TRANSFORMATION 48

PRODUCTION
OPPORTUNITIES  DRIVERS

PROCESSING

CONSUMPTION
THREATS  UNCERTAINTIES NO ACTION

DISTRIBUTION

socleTY { ] [ ) ECONOMY

foods:.
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Food loss and waste causes differ by region
739 Mt loss + 378 Mt waste =1.1 Bt underutilised food (out of 13 Bt)

Inadequate Equipment

® |nadequate Food
Management Practices,
Skills, and Knowledge

® Norms and Attitudes

USS 2.6 p.a. Trillion problem

Source: End Food Waste Australia — Steve Lapidge

Source: WRI (2019) Reducing Food Loss and Waste: Setting a Global Action Agenda.



principles resource flow transition
hierarchies; standards within- lateral- sector; pa rtnerShipS

| e + .
(=) data place-based solutions
o amm — .
o amn ; § % y
| = &_b
— il =N g
R
rar ol oo
T e N Egeg
m g B S
>~ e N Arsic et al (2022) Australian Farm Policy Journal
m T“"‘MWE‘:“‘; ,,,,,,,, S Hetherington et al (2022) Australian Farm Policy Journal
x s o I
R R S
B o e S

! @ micro- meso- macro- scales
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— National Food Waste Strategy

Resources for Implementing the National Food Waste Strategy

Most preferred

, * Reduce waste of raw matenals,
Prevention ingredients and products
T Reuse Food rescue

-_—

T «  Animal feed

» Bio-based materials/Biochemical processing
T RECVCIN + Co-digestion/Anaerobic digestion
« Composting/Aerobic processes

_ * Other  Recovery
61MT : ' « Controlled combustion (waste-to-energy)
« Land application
* Not harvested! Ploughedin
'2.27MT

— « Other - Disposal
3.26MT Disposal . |angmin
« SewerWastewater treatment

Figure b: Interpretation from National Baseline Report {Arcadis, 20185)
14 | Maximising value return from Australia's agrifood | Pablo Juliano

Least preferred




k nvtra-food,

eemanting waste to

vi £O)
K.‘% A!quafeed from
—

e f00d orcrop waste,

NS &

()

Food=teed, fibre,

Afiln- a i ONT

M VA

Nutrfents,

“: sportation
83
Renewatle energy,

Energy & heat industrial heat

-—

Biomethane,
biodiesel

redu
rop

Arsic et al 2022
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—. Material Flow Analysis

e g well-established tool to track the use of

resources in a national economy ., The use of
natural resources

e complementary to economic accounts, SEEA in the economy

A Global Manual on

frameWO Fk F g Economy-Wide Mzgf{:;liig
e used to measure circularity in the EU, Japan, |
China,the UNEP and OECD

Figure 1.2 Schematic representation of EW-MFA.

ey v

Socio-economic

production and consumption
{1 =
s Geten = eurostatll @) OECD
programme S e

E Transformation
incl. recycling

Unused
extraction
Unused extraction Natural environment
A Global Manual on E Wide Material Flow A i
DE = domestic extraction; DPO = domestic processed outputs, i.e. wastes, emissions, dissipative uses and losses; O a a n Ua O n CO nomy I e aterla OW CCOU ntl ng-l
RME = raw material equivalents Reso u rce Pa N el
i R e i Slide source: CSIRQ Circular Economy For Missions, Heinz Schandl (Lead)
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https://www.resourcepanel.org/reports/global-manual-economy-wide-material-flow-accounting
https://www.resourcepanel.org/reports/global-manual-economy-wide-material-flow-accounting

. Australia’s biomass footprint 2019

Australia, 2019, material footprint.

Material . _ ) Svtems of
Processing Production Material yt

input footprint provision

D om esti C --—-,.,_‘\ : o "0a l .- ~0al | ;r" i
Cnceil flie 20 ==

extraction \_ i e \ »
_—*. 145 .

T

ol
" [ Food215

2,587 o'Gasypetrol, plastics 81

-nergy 46

| E- Waste mgmt 3

__Communication 31

oy, e mrac Q7R
ETTOWUS OIES 275 C
Nat- - 200
Vield — [y g
I Nonterrous gres 4149

Nonmetallic I:I Construction
er minerals 366

Raw material
equivalent imports
297

0
Industrial and
agricultural

Recycling 39 minerals 28

End-of-life

Air emissions 404

Solid and
liguid waste 471

Dissipative uses 85

Net addition to
stocks 343

Raw material
equivalent exports
1,926

Unit: Mt
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Slide source: CSIRO Circular Economy For Missions, Heinz Schandl (Lead)



18 |

Food losses generated
by each agricultural
sector’

Bovine; 2,401.8

B Pouitry: 687.9 |
= Ovine: 315.1

= Porcine: 184.4 -~ : __
— Otherlivestock: 32—~
— Egg:44 o T N

13,2411 <

B Oil crops: 535.7 7

Fruit: 1,142.3

Vegetables: 1,34555 .~~~ -~

_..—.*T—"'T‘i"""" - ::#d_:;-
W Nuts: 2849~
\_ — Other horticuiture: 8.5
Hetherington et al 2022

Food value addition for sustainability and resilience | Juliano

T LTV e
= Pulses ms , /

ﬁrbgqqgmg (Complex): 39.4

p— __k‘\__

’r'

Stage of value chain
where losses/wastage
is generated"

Hetherington et al 2022 lml:::::i:f

Value addition of by-products (new food): 925.7

Food rescue: 37.0
Y i -’H’-
Export of by-products: 584.6 |}

—— —_ = —_—
- — . — = . PSR
~ Animal feed: 6,489.7

Wholesale/Retail: 6296
Institutions; 250.5

Food service: 1,217.3

Households: 2,463.6

‘Anaerobic digestion: 40.1 —

=

Other recovery: 22.1 —

‘Waste to energy: 28.2

=,
m

0, On-farm disposal: 1,372.5

Wastowater: 7356 i

"\\

> 17,802.1




7.7 million tonnes, S36B cost to the Australian economy
— 20Mt of CO,e GHG emissions1,2

Households Y STOP
v o C
— 32% AUSTRALIA S TE
. . St oiesaie, —
Primary _ Processing _Distribution : retail . Hospitality
22% 17% 3% o 16%
7%
. Institutions
3%
0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000 7,000,000 8,000,000
tonne waste
®m Primary ®m Manufacturing m Distribution Wholesale-Retail m Consumer - Household m Consumer - Hospitality m Consumer - Institutions
Source: FIAL (2021) - National Food Waste Strateqy Feasibility Study o F I A L

‘True cost’ of food loss is underestimated

Sources: 1) FIAL (2021) - National Food Waste Strategy Feasibility Study ; 2) Fight Food Waste CRC (2020) food
waste GHG impact estimates for whole food value chain; 3) Foodbank Hunger Report for 2023
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https://workdrive.zohopublic.com.au/external/06152b9ff5971843391f39fc4d32a847e56fb907c167a4a645887b0a4bc43000
https://reports.foodbank.org.au/foodbank-hunger-report-2023/

Roadmap to halve Australia’s food waste by 2030

FOOD WASTE PER ANNUM (DOLLARS)

$20 b||||on

: Agricuitura .51 1— _'

lllI'III"I-II'I-II‘I"I-II‘I-II'I-‘I-II'I-I +AWFHFT FEI N0 FFY P8 'I"

o

;Fnst-harvast $0.7-1.2b 2

Tl e ol e ol e e O R R el

v

LIV IRL IR I IRl IRLLTAL LY 1!1-1 EALLEL IR L Lt L IEL
I

: Processing :
*

T I T T P e T T I T R AR T b b o B e e e e

AL

.I-Il-i T Y I e 1 2 e Environmental lmpact
e s1.7b "3': 475litres e
AN FETFRU RS FUFET P AN I$i"li-l‘-i FETEFENF RN PR NN per pe rson TWS‘IF‘,I::)EEU%UEIRED

VEGETABLES IN

NEITEIT RS PR R PR R ER PR R P PR IR NEAFEANE SN d MELBOURE IN 2016*
]
"
. * - v =
: Food services $35b
. n

g b b e e | g DFCDTEGENEF!ATED
R IENITIEI IR LI RL DRI IR NI LL, S n s tR L st Lol L @ FROM FOOD WASTE
o

v

DISPOSED IN 201415 OVER

to n n es THE LIFE OF ITS DECAY™

ML LR L LR L LEL LR LRl Ll RN S SRR DR LR
]
r i * international research has shown that these wnd-of-#s’ eméssions form only & part of the larger
L ovandl food chain emizsions embaddod in food wisted during production, logistics, procegsing snd
: uusa u u manufacturing. retall or hosplisBty and food sarvice and household consumption
: '
-

Tl O B R B R R R R R

www.environment.gov.au/system/files/resources/fca42414-c4df-4821-b195-4948ad673f69/files/roadmap-reducing-food-waste.pdf
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Whey is a significant FLW issue (opportunity) in

Australia

Liquid whey end destinations (tonnes p.a.)

2,500,000
2,000,000
1,500,000
1,000,000
702,478
500,000
5,956 0
0 R
Whey powder Ricotta Other whey
products

Human food products (22%)

2,098,190

Animal fe&d

Animal feed
(67%)

Covered by the standard definition
of FLW

Reported in the
National Food Waste

Baseline
238,136
51,029 51,029 -
Treated then Onsite treatment Sewer

then sewer
Disposal (10%

applied to land

Nutrient

Data source: personal communication, PA Bontinck, Lifecycles, 9 December 2021.
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Underutilised whey:
« 2.4m tonnes p.a.

Potential new revenue:
« $365m to $1b



— Wheyvalue addition options

EBIT
(USD/t 150
liquid whe
Q ) DIOWP
100
Beverage Ferm./Non Ferm. (70% whey) R
WPC80
Lactose (with WPC)
50 WPC35
Demineralised whey concentrate 18-20%
Cooled filtered, skim, pasteurised whey
10

Cooled unpasteurised whey

5,000 30,000 300,000 600,000

Animal feed

EBIT — Earnings before interest and tax

Average pricing from 2017 Volume range (L/dGY)

Juliano et al. 2017
22 | Food value addition for sustainability and resilience | Juliano



Fruit and vegetable losses

Loss range (ktonnes)

O 01 -10

11-20

21 -30

31-40

@)

O

O

. 41 - 60
. 61 - 80
. 81 - 100
O

101-120

23 | Food value addition for sustainability and resilience | Juliano https://www.csiro.au/en/Research/AF/Areas/Food-manufacturing/Making-new-sustainable-foods/Mapping-
horticultural-food-loss



Horticulture processing strategies ~ port .

-

Stabilisation

Bioactives

=

20080 90

Stabilisation/Pre-processing is the first step before any processing

24| Food value addition for sustainability and resilience | Juliano https://research.csiro.au/gippsland-food—hub/



NutriV

e Brought solution to key grower packer for large supern
brassica and othervegetables

e Non-retail and waste productsis converted into vegete

e Supported snack line launch of Goodies offering 2 serve

3 100% of

25 | Food value addition for sustainability and resilience | Juliano



solar-films x greenhouse x cro

Semi-transparent solar films for glasshouses - concept
c.f. (Ravishankar, Charles et al. 2021)

- L § ¥ | ] = - - & .E:i
Flexi-solar strips x greenhouse x Cos lettuce. Plant growth 28 days under 0% cover (control) and

75% cover solar film shade treatments.

Above ground biomass (g fresh mass)

of plants grown under different shade

treatments

using first iteration of printed solar films.
Black bar indicates least significant difference at

p=0.05. No treatments were statistically different to
the control.



circular aquaculture

. Started 202
e j_N utrient SVStemS:

ISsue

o Effluents from fish/pre
e Diversification
» Green shortage & quality

-\ % ?QUAPONJCS COMMERCIAL
ARMS: ONLINE SURVEY s

solution

'%ﬁ%}éﬁ%’i@j %”ﬁé‘&%"? |§approved

Future: Pilot-scale & Industry engage

i
b

e Integrated system

e Microbials [ bioavall
e Local, fresh, circular

Aquaponics

e 6\\ GRAPHITE
) L9@ ENERGY

27 od value addition for sustaipability and resjlience | Jyli : |
Mat Cookl, maur\llclo Eamerencﬁano,?:efmc gﬂ/non and team 1 C%I%B Ag&Food, Livestock and Aquaculture R



Liveweight 465 kg

Whole blood

Dried blood 2.4

18 kg

Edible blood

11 kg

Feet / hooves

Red cell fraction
5 kg

Tallow 0.4 kg

Plasma 6 kg

B Meat meal 3.5

8.1 kg

Hide 28 kg

Grain layer
(leather) 10 kg

Internal organs &

tissue 57.5 kg

Gut contents
39 kg

Edible feet &
tendons 7 kg

Fleshings 6 kg

Face pieces
1kg

Corium 11 kg

Collagen casir

Edible tongue /
cheek /meat 3.5 kg

Tallow 1 kg

Skull & tongue
12.2 kg

Meat meal 5.8

Edible offal
13.8 kg

Pet food
3 kg

Rendered
40,7 kg

Tallow 15 kg

Meat meal 1.3

Evaporative weight
loss 6 kg

Carcase trim
21.4 kg

Chilled carcase
264 kg

Boneless meat
182 kg

Fat & bone 82 kg

https://www.mla.com.au/contentassets/79¢c16798add246bfa3162b9411022e93/a.cop.0061_mla_coproducts_compendium.pdf

28 Food value addition for sustainability and resilience | Juliano

“Whole of carcass” utilisation

e cattle-derived collagen

e blood plasma co-products
e meat snacks
e red meat protein powder

MEAT & LIVESTOCK AUSTRALIA

FiaUppaite hle skin, nell A Jelnt healtht |

4+ SuppeHs gederal hasith & wellbaing

m-dmmpdmlmumﬂu 1130 aurvas | 3009




Aarti Tobin

Our Product Range

715% Water

Hydrolysed Meat |l Hydrolysed Meat
Protein (~80% Protein Isolate

protein) (>90% protein)

Hydrolysis Process

Natural Meat |Isolated Meat

Flavouring Minerals

25% Solids

Raw Meat

29 | Food value addition for sustainability anc



Sports Nutrition

S
L
Food

Specialty Nutrition
Protein Fortified Foods g P d
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= Australia’s Protein Roadmap

. Red meat in new markets

e Plant-based . Red meat co-products High infrastructure requirements
gisdiis 009090909000 pem e e o e s = e e e e e e o
e Plant-based protein ingredients

. Integrity
systems for

red meat

e Insect protein sources

Precision

" fermentation
and pre-breeding

Maturity of technology/solutions

I
|
I
I
I
e Crop breeding | . White flesh fish production
I
I
I
I
I

@ cultivated
meats

L e e, e, e, e = e B e, e = s, e e e e, = =, =

Existing infrastructure New infrastructure

Maturity of technological solutions vs new infrastructure requirements for growth opportunities

Australia's Protein Roadmap - CSIRO
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https://www.csiro.au/en/work-with-us/services/consultancy-strategic-advice-services/CSIRO-futures/Agriculture-and-Food/Australias-Protein-Roadmap

- | Ne second domestication

A Potential of food LA A
prnduchnnsystam « Digital, global network of local nodes

Invisible
Micro-organisms

Lini-celiular

32| 100,000+ Years 10,000+ Years 10+ Years



Capacity: 150-200 L
Temperature: 37-42°C
Feedstock Efficiency: 4%

Capacity: 200-40,000 L

Temperature: Optimized

Feedstock Efficiency: 40-
30%

Rumen
Home to trillions of
productive microbes

Fermentor The protein producing

Home to trillions of 0 properties of the rumen
productive microbes 1L without the chassis of the cow

S I

| F [N
113 IR

s b & I

1 II.

') '

"N

1 T

B —

" Yeast culture

Pichia Pastoris DNA Design

Source: RethinkX, Impossible Foods
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Agricultural production

[ ddd L™
avat—
[ dd L L™
L) ) ) e
[ dd L™
L) | ) e
[ ddd L™
L ) | )

—

Land use change
Biodiversity loss
Soil degradation
GHG emissions
Water footprint
Eutrophication (pollution/chemicals)
Energy usage

Crop loss

34 | Food value addition for sustainability and resilience | Juliano

Processing and packaging

O

o |

e Waterand energy use

o Effluent/waste disposal
e GHG emissions

Water footprint
Contamination
Packaging materials
Chemical usage

Environmental issues for agriculture and food

Retail

s[n

bt

O O

e Packaging
e Food waste

e GHG
e Recycling



___ Environmental narratives and comparisons

_ WoA: “world’s first regenerative grown, carbon-neutral oat milk”
CLIMATE APP: “Creating sustainable proteins from plants that taste
ACTIVE great and are good for you and the environment ”
CARBON
NEUTRAL

JUST Egg uses

98%

WHY EAT PLANT-BASED?

o]
o o

OOQOO

O CO2 (§© @

S >
less water i o o
Carbon emission Water use Land required
@ | 2.2C02e kg/1kg | 13L/1kg | 3m’/1kg

(® BN cosscoxekg/ikg N 15oist/ke N 326m'/1kg

. Sources - vZfood: CSIRO, (2021). Global Beef Averages: Poore & Nemecek (2018), Mekonnen & Hoekstra (2010).
Yes. And, in the process, we made eggs that
are better for the planet, too.

B2B: Potential barriers to trade?

35 | Food value addition for sustainability and resilience | Juliano




Can we monitor its own transition towards green

o T . .
agrifood chain targets?
How to make cultural transformation
?
Dynamic’ ¢ across the system:
compoundo
r EARLY
mu | tl- iy 4 MAJORITY
metric env. _ AD"PTE'; 4l LAGGARDS
fOOjE prlnt ' |; 39 7% 347 16 %
indicator NNOVATORS e . .
Diffusion of innovation theory
gt i
data at
various Ta g et?
scales)

Today 2030 2050
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Number of studies

LCA indicators to promote
plant protein based foods

Climate change
Freshwater eutrophication
Fossil fuels depletion

Photochenucal™®

Land use

Terrestrial ecotoxicity
Fresh water aquatic ecotoxicity
Ozone depletion
Human toxicity

water use

Terrestrial acidification
Acidification

marine eutrophication
Particulate matter
Marine ecotoxicity

Primary energy demand ® Apply mU|t|p|e LCA_based |mpaCt
Minerals depletion . .
Aot detion category indicators.
Humanbealt e Aligning LCA-based indicators with
cosystem quality .
Bty planetary boundaries.

Ecosystem services
Renewable energy
Metal ores depletion
lIonizing radiation
Pesticide

Social assets

Forest resources
Soild waste

Nitrogen Footprint
Phosphorus Depletion

30 40 50 60

=
—
=
-2
=

@ Australia @ Other countries

Nazmul Islam

of each.im cateaories in Austia}igag and other country studies from selected 55

37 | Food value a0 oiahe Sacat B Uiy LoR eoE Ot SHanp



Current LCA based data pools and
t cp4IA data pool

AUSLC';;% The Australian Life Cycle Inventory Database Initiative Ag ri cultu r‘al data sSets Of AUS LC |-
e Agricultural data sets have been

developed as part of the
AusAgLClI.

AusLCl<~ B A L CAS
us |y WY 5 T R AL AN

% = LIFE CYCLE ASSESSMENT
e @ ¢ 1 E T ¥

Tha Auiralion Lido Cycle invensory Datsbase lutaive

- GAP IN FOOD UNIT
e r———— OPERATION DATA

in Australia

ALCAS Impact Assessment Committee

(13/04/2018)
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- Different types of evaporators

Forced circulatilon | T
e not prone to clogging o . )
e can handle suspended solids including i
Cry$tals ° ° ° ° Steam
o typical applications include fruit and |
vegetable puree [f
Centrifugal evaporator B | .

e Centritherm®

e Rapid evaporation | |
e <1secondresidence time witha 0.1 mm film § Feoc
e Operating temp as low 35°C Concgnwte

e Designed for heat sensitive products

Steam
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= Different types of evaporators

https://www.sms-
vt.com/technology/evaporatio

SCFa pe Su rfa ce Rotor rtechnology/hin-fi-
e can handle very high viscosities e
>50000 cP Shell
e Able todry products
e Low residence time Bow
e Operate under high vacuum

e Can beinstalled vertically or
horizontal

www.alfalaval.com
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- Different types of evaporators

e Rothoterm evaporator

e avoids thermal
degradation of heat
sensitive materials

e quantity of solids in the
dryer between 25% and
75% full.
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— Forward Osmosis

-orward Osmosis is a membrane based process that operates under
ow hydraulic pressure and uses selective membranes to concentrate
iquids

N

Key Attributes

o Cost effective

o Non-thermal
concentration, proteins
not denatured

o Retention of aroma
compounds

o Enhanced functionality?

o Utilised early in the
supply chain = reduced
logistical costs
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= Comparison of FO with Evaporation

Skim milk 70°C
45,504 kg/hr

N\

FO: 50% solids
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11,772 kg/h @50%
/ solids

MVR: ~67°C; 40% solids
TVR1: ~55°C; 45% solids
TVR2: ~51°C; 50% solids

Concentrate to dryer
50°C pre—heater

-~ Water
33,732 kg/h




Energy and cost

120

100

80

60

40

Energy consumption (%)

20

0

Steam

Energy MJ/hr

Electricity Total

M Evaporator B FO

Capital cost (%)

120

100

80

60

40

20

0

Evaporator
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FO

Energy Cost (%)

120

100

80

60

40

20

I

Comparison of FO with Evaporation

Energy S/tonne concentrate

Steam Electricity Total

W Evaporator mFO

Steam - $0.08/kg
Electricity - $0.29/kWh

Evaporator CIP energy
notincluded



Simplified c\assihcation of dryers
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= Heat pump drying
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= Microwave tunnel dryer

REV technology scales with your business

REV10 kW 17 REV60 kW 17 REVI00 & REV120 kW
P, < ¥ . 7;.-i'f'-_ % ‘, o i
Freq: 2450 mHz A g 3L Freq: 2450 mHz ;‘5"5“1 *IEBV Freq: 2450 mHz
Vacuum: 12-300 Torr &5 N, Vacuum: 25-300 Torr PRI 7 Vacuum: 22-300 Torr
BEST FOR Size: 7.9x58ft | Es\g Size: 38.3x125ft R S 1070 Size: 55.7 x 14.8 ft
R&D and o me i 24 BEST FOR ~ (122x4.6m) UANIRGEN BESTFOR ~ (166x46m)
siralissaie Ceiling: 10ft (3.1 m) =2 large-scale Ceiling: 15ft (4.6 m) !r'-‘ f_' " industry Ceiling: 15ft (4.6 m)
producers au - leaders

producers

https://youtu.be/0sAY2AcVWKI
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https://youtu.be/0sAY2AcVWkI

== Freeze drying innovation

Low cost and emissions freeze drying using CO2 as refrigerant
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- opiral flash dryer

Filter caked materials, flakes, pastels, slurries, fibres, gels
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An ultrasonic device and processes based on the effective application of ultrasound at high
frequencies through indirect transmission of ultrasonic energy (i.e., transducer->liquid->steel
transmission plate->product)

Conveyor Belt

US Transmission Plate O Fa CI | ItateS
drying air

of US energy as
mismatch of acoustic

—

—

Product Impedance is minimised

............. ®oeee - (liquid->steel->food)
of
- - samples (air circulation in
transmission plate & liquid

U8 Tranctucar circulation)
Steel Tank
US Emitter ST for vaporisation or sublimation
US Generator Recirculating cooling liquid without the need for

(water/glycol) it ' '
ater/glyco additional heating device
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Case Study: Drying of medicinal cannabis

[ . :
(other products tested: fruits, meat, coffee, mushroom, soy protein concentrate)

VALUE PROPOSITION:

ASTER PROCESS

%
- about 3 times faster than Industry

- similar drying rate as FD

N ERGY EFFICIENT
- 35% less energy consumption

compared with FD

- 20% less energy consumption
compared with Industry

@=x
QREMIUM QUALITY
-~100% cannabinoids retention

(similar with FD)
Industry drying vacuum FD US-assisted AFD - about 13% better retention of

cannabinoids than Industry
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E— CHARLES

- HOW to ensure supply chain resiliency? @& e

e Australia - has developed a level of food security complacency
e Food processing in remote northern Australia is limited to small
niche businesses and bakery goods ABIG COUNTRY,
e Most of Australia’s food processing is located in southern XTENDE
Australia FOOBSUR
e Long supply chains for northern Australia (3000 - 4000.km), are EREP=gEIRL
vulnerable to a wide range of perturbations —i.e. climate and fuel Tmmm——
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Key Northern Australian

food supply conduits
o SOURL S, ._ Northern
| ‘ T NEWSCUTN Australia Food
o Technology
Initiative

=== National Land Transport Network - Rail

=== Mational Land Transport Network - Road

== Other freight routes
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Shelf-stable foods provide increased food
security options for populations where
cool storage of fresh foods is either
problematic or non-existent.
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Potential shelf-stable product types

e Functional meal ingredients: Ready-to-use, pre-prepared food ingredients for consumers (e.g., meat
powders), as well as for manufacturers and other food service organisations.

e Snacks and convenience foods: Opportunities including fruit powder and ready-to-drinkjuices, plus
ready-to-eat snacks such as dried beef and fruit straps.

» Pet food/pet snacks: Opportunities from waste meat and fish produce, including human-grade
premium pet food products for cats and dogs.

e Health, wellbeing and beauty products: Northern provenance ingredients for cosmetics, protein
powders (meat-based, but possibly also jack fruit); and nutraceuticals that include plant/fruit powders
and collagen powders; ‘Indigenous-ceuticals’ from First Nations foods such as Kakadu plum
powder/puree).

* Ready meals: Home and out-of-home use, such as by campers, defence forces, aid/relief agencies, as
well as caterers and others in the food service industry. Also potential for supplying manufacturers of
complete ready meals with key meal components (e.g. meat, gravy and vegetables).
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- Markets and products for shelf-stable foods

e Global demand for shelf-stable foods is
Increasing
e Forwetanddry productlines
e For human and animal/pet consumption
e I[mprovementsin food technology + househg's
food security concerns
e APAC Region
- shelf-stable meats SUS 8.7 B
- shelf-stable seafood SUS 5.5 B
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== In pack shelf stable food
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High Pressure Thermal Processing — Success through industry-research
partnership
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- High Pressure Thermal Processing

The temperature of the product and the pressurisation water increases instantly due

an from compression.

Minimises the negative impacts of thermal processing on food products.

100 - ——HPTP - - Conventional

f——-__‘

80 o Decompression b \
- cooling \

. ’
o ‘ ‘
= (60 - ’ !
= / Compression \
B / : ‘
- heating \
o
- 40 \
o \

~a
o

o

0 5 10 15 20 25 30 35
Time (min)

© Hiperbaric 2023



High Pressure Thermal Processing — Success through industry-research
partnership

Equipment development

A multi-layered canister that
facilitates HPTP in a cold HPP ,L
machine

Optimised heat retention through:
» Triple layer of insulating material
PTFE: Lowest compression heating
PP: Compression heating  water
HDPE: Compression heating > water; active

heating! HDPE
» Sealed with moving piston: locks out cold water PP
& allows pressure transmission PTFE

Knoerzer et al. 2017, W02017/031552A1



High Pressure Thermal Processing — Success through industry-research
partnership

Canister available through Hiperbaric!

Piston
Inner layer

_3rd layer




s Microwave assisted sterilizaiton

12%mm % 129mm x 31.2mm 171mm x 129mm X 25.7mm 241 mm x 125mm X 40mm
B.5az fill weight (~250g) 10.50z fill weight (~300g) Bottom Gusset Pouch {~300g fill weight)

Fi
L
_l—__:
THimmx 129mm X 32.5mm 171mm x 129mm X 32.5mm 184mm x 133mm
13.9az fill weight (-410g) 12. 7oz fill weight (-375g) PFillaw Pawch {=230qg fill weight)

Quick -

Quisine

| &
Qe

=" £ Schezwan
A Noodles
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Take home messages

e Supply chain resilience through
o Food waste avoidance (shelf life extension) and upcycling
o Developing of shelf stable foods to address food insecurity in remote
locations

e Amulti-indicator approach isrequired to agree on sustainable
targets

e Novel evaporation, drying and sterilisation techs can drive the
change
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