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UN World Population Prospects 2022
FAOSTAT Land Use & Annual Population (18 Jun 2019)
CSIRO 2014 Food wedges: Framing the global food demand and supply challenge towards 2050 

9.7b
Population

by 2050

-55%
Agricultural land per 
capita (1961-2016)

+71%
Food needed

by 2050

AUS (1.24) vs 
SE Asia (0.21) 

(2018)

Global demand for proteins is growing
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reduction in Australian red 
meat consumption (2011-

2021)

10% ~

58%
Meat Eaters

20%
Flexitarian

12% Meat-reducer

10%
Vegan & Vegetarian

For my 
overall 
health

Reduced 
risk of 

disease

Food Frontier (2019) Hungry For Plant-Based: Australian Consumer Insights

+20%

Australians defined 
as flexitarians has 
grown by1 in 3

Australians consciously 
limiting their meat 
consumption

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

95

100

105

110

115

50

60

70

80

90

100

Red meat consumption in Australia

Year

C
on

su
m

pt
io

n 
(k

g 
pe

r c
ap

ita
)

Share population 18+

kg per capita Share population 18+

Meat consumption in Australia
Impact of 

diet on 
planet



Australia’s Pre-eminent National Science Organization

To capture the high growth protein markets to grow Australia's protein industry by $10b by 2030

WP1 WP2 WP3

Plant protein for new markets Sustainable animal protein 
production

Novel protein production 
systems

Growing protein demand Changing consumer 
preferences

Increasing investment 
& innovation

Future Protein Mission



Animal Protein
Aim: 
Protect & grow traditional and valuable agribusinesses

Key activities:
• Sustainable feeds – future feed
• Value adding to all co- and by-products
• Proteins for health: healthy ageing 
• New industries – white flesh fish



Aim: Transform commodities to high value products underpinned by nutrition & sustainability

Key activities:
•Improving the grain composition: high protein and free-from crops
•Enhancing sensory attributes & improving functionality
•Health by stealth (bioactives)

Plant protein



Novel protein

Aim:
Develop innovative new industries 
that upcycle no/low-value waste 
streams into high value protein 
products

Key activities:
• Repurposing waste 
• Co-product industries
• Insect protein production
• Precision fermentation
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$13b
Additional technology-led protein 
market opportunity in Australia

A blueprint to guide investments in 
science, technology and infrastructure 
initiatives that contribute to the protein 
industry’s:
• productivity and profitability
• sustainability
• regional prosperity 
• global competitiveness 

Size of the prize (2030)

10000 ~
Additional jobs

CSIRO Futures (2022) Protein - A Roadmap for unlocking technology-led growth opportunities for Australia. CSIRO, Canberra.
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CSIRO Futures (2023) Reshaping Australian Food Systems – A Roadmap towards a more sustainable, productive and resilient 
future for Australia's food, its environment and people. CSIRO, Canberra.

Driving progress through five 
system-wide focal areas aligned 

to SDG



Case studies
Animal, Plant and Novel protein ingredients and product innovations



Asparagopsis – FutureFeed
• Small amount of Asparagopsis on the dry feed can 

reduce methane emissions by 80%

• Safe ingredient for ruminants

• Meat quality is unchanged

• CSIRO start-up established in 2020

• Nine licensees globally have begun cultivating and 
processing Asparagopsis seaweed

• To date science is based on beef feedlot and dairy 
settings

• New R&D on grazing applications 



• Novel process (platform technology) to 
transform low value red meat cuts into a 
hydrolysed beef powder.

• 100% beef powder that is shelf stable, 
completely soluble and odourless, allergen free, 
functional, high in micronutrients and is 
underpinned by Australia’s red meat credentials.  

• Could be use as an ingredient in protein balls, 
bars, shakes; protein supplements for aged 
care/elderly, global populations deficient in 
protein.

• Currently under consideration for company 
creation/start-up.

Meat Powder – from lower value meats



White flesh fish – growing a sustainable industry
Why?
• Australia imports over 100,000 T of white flesh fish per year 

• Increase protein production

• Create a long term model for sustainable farming practices

How?
• Developing an industry using Trachinotus anak

• Native to Australia, thrives in captivity, hardy and 
robust to environmental variables

• Controlled spawning in captivity, easy larval culture 
and no cannibalism

• Fast growth, high fillet yield, high quality flesh

• Aquaponics using jade perch

• Low trophic + high value crops

• Green credentials and social license

No aquaculture industry without aquafeed



Alternative/complementary protein growth - ambition

https://www.bcg.com/publications/2021/the-benefits-of-plant-based-meats

Molecular farming – fast growing 

https://www.bcg.com/publications/2021/the-benefits-of-plant-based-meats


Plant Protein 

https://www.bcg.com/publications/2021/the-benefits-of-plant-based-meats

Lupin, 30-
40%

Chickpea, 
25%

Field pea, 12-15%

Lentil, 10-
15%

Faba and broad 
bean, 10-15%

Mungbean, <5% Other, 3%

Australian Legumes

https://www.bcg.com/publications/2021/the-benefits-of-plant-based-meats


Extraction, Separation, Drying and Extrusion Capability 

DE
CA

N
TE

RS Physical 
separation of 
solids such as 
fibre from 
extracts CL

AR
IF

IC
AT

IO
N Secondary 

separation 
and 
clarification 
of fat 

M
EM

BR
AN

ES Filtration and 
separation 
based on size 
to achieve 
protein 
isolate CH

RO
M

AT
O

G
RA

PH
Y Pilot scale 

system for 
continuous 
separation

DR
YI

N
G Pilot scale 

drying 
platforms for 
spray dried 
and freeze 
dried 
powders

EX
TR

U
SI

O
N Extrusion & 

drying of 
protein into 
TVP at pilot 
scale 



https://www.csiro.au/en/work-with-us/funding-
programs/SME/CSIRO-Kick-Start/APP

https://ecos.csiro.au/cracking-lupin-wide-open-sausages-to-high-value-
protein-ingredient/



Fermentation

Precision

Biomass

Traditional

Food fermentation at a broad glance broad glance



Biomass fermentation – valorisation of agri-food waste

Physico Thermal 
treatment

Enzymatic 
hydrolysis

Microbial 
Fermentation & 

downstream 
processing

Agri-food 
Biomass 

waste 

Images are purchased from https://www.vectorstock.com/ 
https://www.dcceew.gov.au/environment/protection/waste/publications/roadmap-reducing-food-waste

Aquafeed 



Innovation driving complementary choices



Thank you

Aarti.Tobin@csiro.au
https://www.csiro.au/future-protein-mission

mailto:michelle.colgrave@csiro.au
https://www.csiro.au/future-protein-mission
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