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Alternative Plant-Based Proteins 

 

A research paper into WA’s ability to participate in  

the alternative plant-based proteins market. 

  

The following paper has been prepared using a desktop review of publicly available 

information and through interviews with industry participants. Assumptions have been 

formed, analysis conducted and opinions expressed to provide a view on the WA 

potential to participate in Alternative Proteins. 
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1. EXECUTIVE SUMMARY 

The Alternative Protein movement is gaining the world’s attention, largely to the investment 

success of prominent US companies. The eventual market size of the category could be 

USD $140 billion based on a 10% share of the global animal meat market. 

 

Although the plant-based protein category could increase massively, it is anticipated that this 

will be at the cost of the animal protein category, which will have a net negative effect on 

total crude plant protein requirements. Accordingly, there is not expected to be a shortfall of 

total plant-based protein at the global level and regional demand shifts will quickly be 

accommodated by production.  

 

WA is a large producer of plant-based protein through the broadacre farming of pulses. The 

vast majority is Lupin but supplemented with recent increases in production of peas, faba 

beans, chickpea and lentils. WA’s field pea production alone could provide the raw crude 

protein requirements for half a billion plant-based burgers, using market leader, Beyond 

Meat’s, pea protein requirements. 

 

The current alternative protein surge is underpinned by leading edge food science and 

technical capability in advanced food processing. WA has some technical knowledge in 

Lupin protein isolation, but no proven advanced processing capability. Closing this gap and 

focussing in Asian foods rather than western foods could provide an opportunity for WA 

along with fostering the Esperance pulse eco-system and augmenting existing Asian food 

research undertaken by AEGIC (Australian Export Grain Innovation Centre) to include plant-

based proteins.  

2. INTRODUCTION – THE ALTERNATIVE PROTEIN BOOM 

The epicentre of the current Alternative-protein zeitgeist is the United States. The United 

States has a large and affluent domestic market with historically high levels of meat 

consumption, combined with a vibrant start-up and innovation venture capital culture1. 

Together they are combining to provide the world’s testing ground for commercial 

development of Alternative-protein products and corresponding consumer acceptance.  

 

The most prominent Alternative-protein market leaders have been Beyond Meats and 

Impossible Foods. Both of these companies have developed ‘V2.0’ plant-based burger 

patties and have both achieved rapid market penetration and positioning alongside 

traditional meat-based products.   

   

Importantly, these companies have appealed to high profile investors allowing the further 

development of their products and supply chains. Impossible Foods has raised USD $750m 

                                                 
1 Impossible Foods headquarters and largest plant is within the bay area of San Francisco which also 
includes Silicon Valley. 
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in private investment and Beyond Meats has a market cap of USD $4.8B2 after listing early 

May 2019. This initial success is attracting competitor attention with other plant-based 

protein makers, including Boca Foods, Field Roast Grain Meat Co, Gardein, Lightlife, 

Morningstar Farms and Tofurky but also traditional meat companies, including such giants 

as Cargill, Hormel Foods Corp., JBS, Tyson Foods Inc. and WH Group. Its noteworthy that 

Tyson Foods, a traditional meat processor and early investor in Beyond Meats, have sold 

their 6.5% stake to develop their own plant-based meat products. 

 

It is estimated that $13 billion has been invested into the development and production of 

plant-based meat, egg and dairy products in 2017 and 20183. 

 

The development of the alternative protein market is being driven by the development and 

industrialization of biotechnological processes in the food industry. This new tech is lifting 

‘meat mimicry’ beyond traditional vegan fare to the point where the product appeals to non-

vegan/vegetarians and competes directly with meat. The reward of opening up of the market 

is motivating the further investment in advanced food processing technology.  

 

It is probable that this same interest in advanced food processing will extend to functionality 

for the plant-based protein building blocks themselves. As seen in mature industries like 

bread baking, functionality requirements of the baker extend back through the supply chain 

to the wheat breeder. In the early stages of the alternative protein industry, input usage is 

commodity based and the processor is cherry-picking available protein sources rather than 

specifying functional needs to the producer. It is fully expected this will change. As the 

processor understands more about protein functionality, then they will set a market to access 

inputs that provide the desired functionality.  

2.1. Market Size 
There are two main markets for Alternative-proteins: 

• Retail; and 

• Restaurant/foodservice. 

 

Within retail, there is a further distinction between products requiring significant preparation 

at home (e.g. flour) and those that require no or limited preparation (e.g. almonds).  

 

Beyond Meats explains their perspective of the potential market in their 2019 prospectus: 

 

The meat industry is the largest category in food and in 2017 generated estimated sales 

across retail and foodservice channels of approximately $270 billion in the United States and 

approximately $1.4 trillion globally. We believe that consumer awareness of the perceived 

negative health, environmental and animal-welfare impacts of animal-based meat 

consumption has resulted in a surge in demand for viable plant-based protein alternatives.  

 

                                                 
2 as at 15 May 2019 
3 Good Food Institute 
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In 2018, the plant-based meat category in the US grew 23%, exceeding USD $760 million in 

sales.4 Using the non-dairy milk category as an analogy, Beyond Meat suggest the potential 

plant-based meat category size could reach $35 billion in the United States alone.  

 

A recent review by KPMG suggest that the ASEAN region alternative proteins market is 

expected to be worth US$5.2 billion by 2020. 

 

According to Barclays analysts, the global market for alternative meat can reach $140 billion 

over the next decade if it captures about 10% of the $1.4 trillion global meat industry5. 

 

It is noteworthy that all analysis views the alternative-protein markets as a like-for like value 

with meat. That assumes that plant-based proteins would be priced at a commensurate level 

with meat and given that plant based protein is ostensibly cheaper, profit margins could be 

significant once initial production scaling challenges are overcome.  

 

3. WHAT ARE ‘ALTERNATIVE PROTEINS’  

The term Alternative Protein begs the question, ‘alternative to what’? The initial definition 

was based on an alternative to animal protein but has however morphed to include a protein 

which has the following perceptions: 

• It is not ‘traditional’; 

• It is healthy;  

• It has improved animal welfare; and 

• It has a lower environmental footprint6. 

 

Within these broad characteristics, there is inherent subjectivity in defining an alternative 

protein. Laboratory grown meat is considered alternative, despite having high energy 

consumption and being based on stem cells sourced from animal embryo, and edible insects 

are considered alternative, despite being traditional cuisine in Asia and Africa and inherently 

resulting in poor welfare for the animal.  

 

A secondary aspect is the advent of new processing technology could reframe a traditional 

protein into an alternative protein. For example, a traditional plant-based protein, such as 

soy bean, processed in a manner where the final product resembles mince-meat, is 

considered an alternative protein.   

  

                                                 
4 https://www.drovers.com/article/fake-meat-real-money 
5 https://www.cnbc.com/2019/05/23/alternative-meat-to-become-140-billion-industry-barclays-

says.html 

 
6 Its currently estimated food production utilises 40% of land and produces 25% of greenhouse gases 
Tilman et al. (2014) 

https://www.drovers.com/article/fake-meat-real-money
https://www.cnbc.com/2019/05/23/alternative-meat-to-become-140-billion-industry-barclays-says.html
https://www.cnbc.com/2019/05/23/alternative-meat-to-become-140-billion-industry-barclays-says.html
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The definition of alternative proteins is a construct of affluent, and mostly western, societies 

which have multiple protein options available to them and accordingly, should also be 

viewed within that lens. The vast low income populations of the sub-continent have been 

surviving on plant-based proteins for centuries and it would be unlikely that traditional pea 

protein formed to imitate meat would have a premium appeal to that market. 

 

The following proteins are currently considered Alternative: 

• Edible Insects; 

• Laboratory grown meats; 

• Myco-proteins; 

• Hemp-seed; 

• Micro algae; and  

• Traditional plant-based proteins processed into different forms, particularly those 

that resemble traditional meat and dairy products. 

 

The following proteins are currently considered as non-alternative: 

• Animal meat including poultry, lamb, beef and pork 

• Tree nuts including walnut, hazelnuts and macadamia 

• Fish, cephalopods, mollusc and crustaceans 

• Eggs from birds and reptiles 

• Dairy products including those derived from cow, goat, sheep and camel milk 

• Reptile meat 

• Marine mammal meat 

• Vegetables 

• Traditional raw oilseeds, cereals, and pulses  

• Mushrooms and other fungi fruiting bodies 

 

The scope of this paper is investigating Alternative plant-based proteins that have potential 

participation opportunities for Western Australia. The potential is considered in three tiers: 

1) Processed ready to cook/eat alternative plant-based proteins 

2) Processed ‘building block’ alternative plant-based protein ingredients 

3) Unprocessed plant-based protein production that could be used to create alternative 

plant-based protein ingredients and foods.  

 

Assumptions: 

• Due to Western Australia being an export state and its geographical position, 

demand is expected to be primarily from South East and Northern Asia – with North 

American market development considered a leading indicator.  

• All plant-based foods including vegetables have at least a trace of protein. The focus 

in this paper is elite plant crops that are considered high protein. 

 



 

    
 © Pivotal Point Strategic Directions 2019   8 
 
 

Improving the Odds of Success… ……….                 

4. MARKET SEGMENTS 

All alternative proteins are focussed on displacing traditional animal-based proteins.  

 

Initially this started with plant-based dairy in the late 90’s – with the broad acceptance of soy 

milk as a dairy substitute. The dairy segment has expanded significantly in the last decade 

including many other plant-based milk products such as hempseed, almond and oat milk. 

Globally, the industry is estimated to be worth $16bn7 and is continuing to grow with 

increasing demand throughout asia8.   

 

The second wave is upon us with the aforementioned meat-based substitutes. The initial 

attention has been on products where the cellular structure of meat can be best mimicked 

particularly mincemeats and highly processed ready to eat products.  

 

The third wave is seafood products. ‘Composite’ seafood (eg crabsticks) have been readily 

consumed for decades by using bulk seafood ingredients and a number of companies are 

researching the next step of substituting plant-based protein. For example, Good Catch 

Foods’ fish-free tuna is currently producing a plant-based tuna using peas, chickpeas, lentils, 

soy, fava beans and navy beans.9 

 

5. DEMAND DRIVEN TRENDS FOR PLANT-BASED PROTEINS 

There are five main factors influencing the demand for plant-based proteins: 

5.1. Growing Population 
Global population projections are well known and the estimated requirement to feed 10 

billion people by 2050 (7.3 billion as at 2019) is generally accepted. Regardless of any 

change in consumer preference, more food, including plant-based proteins, will need to be 

grown.  

5.2. Perceived Health 
Humans synthesise protein throughout the day and levels of consumption are important. 

Excess protein consumption turns to fat and protein deficiency can cause multiple health 

issues of varying severity. 

 

CSIRO10 has recently determined that people need more protein than the previously 

recommended rates of consumption and suggest rates of 100g for men per day and 75g for 

                                                 
7 https://www.theguardian.com/news/2019/jan/29/white-gold-the-unstoppable-rise-of-alternative-milks-
oat-soy-rice-coconut-plant 
8 https://www.foodnavigator-asia.com/Article/2018/10/09/Plant-based-beverages-and-dairy-to-pave-
the-way-into-Asian-market-growth-for-Freedom-Foods 
9 http://goodcatchfoods.com/ingredients/ 
10 Jane Bowen 2019 

https://www.theguardian.com/news/2019/jan/29/white-gold-the-unstoppable-rise-of-alternative-milks-oat-soy-rice-coconut-plant
https://www.theguardian.com/news/2019/jan/29/white-gold-the-unstoppable-rise-of-alternative-milks-oat-soy-rice-coconut-plant
https://www.foodnavigator-asia.com/Article/2018/10/09/Plant-based-beverages-and-dairy-to-pave-the-way-into-Asian-market-growth-for-Freedom-Foods
https://www.foodnavigator-asia.com/Article/2018/10/09/Plant-based-beverages-and-dairy-to-pave-the-way-into-Asian-market-growth-for-Freedom-Foods
http://goodcatchfoods.com/ingredients/
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women – spread over multiple eating occasions. The average Australian is consuming 

protein at the new suggested ranges with the exception of the elderly, sick and obese, who 

need to increase their protein intake. Many other countries are consuming under the 

recommended ranges.  

 

Research such as CSIRO’s and common media reporting, scientifically supported or 

otherwise is swaying perceived health benefits toward plant-based foods (though each 

market should be considered individually). See Case Study 1.  

 

Case Study 1 - Are Plant-Based Proteins Healthy? 

The common perception that plant-based foods are healthier than animal-based foods is 

largely due to the carbohydrates and fats that are associated with meat and dairy. Less 

understood is that a protein from one source can compare differently to a protein from 

another source due to their unique structures which impact digestibility and their nutritional 

benefits or ‘bio-availability’. Generally speaking, animal-based protein is absorbed more 

readily and rapidly than plant-based proteins and is considered a ‘complete’ protein11.   

 

Proteins are long chains of amino acids and humans can produce all but nine of the amino 

acids it needs. An essential amino acid is one of the nine that a human cannot make, so it 

must come from diet. A food (or combination of foods) is considered to be a ‘complete’ 

protein source if it provides enough of each of the nine essential amino acids a human 

requires in a typical serve. Meat protein provides all of the essential amino acids. There is 

considerable conjecture as to sufficiency of ‘completeness’ and one plant-based protein is 

considered low in methionine and cysteine by one source and a complete protein by 

another. Although some plant proteins may be short in particular amino acids 

augmentation with other proteins during processed product development is typically 

undertaken to provide a complete protein profile.  

 

There is also a small risk of allergies and intolerances with varying sources of protein, 

including plant, and these need to be considered.   

 

Due to the scientific detail and necessary context, specific nutritional 

advantages/disadvantages of individual protein ingredients are outside the scope of this 

paper.  

5.3. Perceived Environmental Sustainability and Wellbeing 
Increasingly arguments are being mounted in academia and media that if peak agricultural 

land has not already been reached, it is not far from it. The areas where growth is projected, 

is in developing countries12 and the attendant environmental impacts are reaching the social 

discourse.  

                                                 
11 The essential amino acids are arginine (required for the young, but not for adults), histidine, 

isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine.  
12 https://ourworldindata.org/yields-and-land-use-in-agriculture 

 

https://ourworldindata.org/yields-and-land-use-in-agriculture
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Of the land used for agriculture, it is estimated that a disproportionate amount is used for 

meat and dairy compared to plant based protein sources – see Figure 1, Figure 1 and Figure 

2.  

  

Figure 1 - Estimate of total global land area used for protein production 

 
Source: Ourworldindata.org 

 

Figure 2 – Estimate of land area used per unit of protein production 
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Source: Ourworldindata.org 

 

 

 

Figure 3 – Estimate of water usage per tonne of food product 
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In addition, it is estimated that 14.5% of planet-warming emissions emanate from the 

keeping and eating of cows, chickens, pigs and other animals – more than the emissions 

from the entire transport sector. 13 

 

These aspects and their increasing prominence are motivating environmentally aware 

consumers to make changes to their own buying and consumption behaviours which is 

resulting in an empathy for plant-based proteins.  

5.4. Geo-Political Shifts 
Political and regional trade matters can have a material impact on commodity flows and food 

preferences. The United States post World War 2 policy of introducing wheat into South-East 

Asia shifted Asian diets toward bread and baked products (in addition to wheat flour 

noodles) which has in turn reduced (proportionately) rice consumption. This shift has 

benefited Australia, which has effectively piggy-backed on the increased, and geographically 

adjacent, wheat demand.   

 

More recently in 2016, China introduced a policy reducing meat consumption in its populace 

by 50%. This policy shift, combined with disease outbreaks such as seen with African Swine 

Flu severely limiting China’s pork production14 and the concurrent trade war with the US 

impacting agricultural products, may prove to have large and long-lasting consequences on 

global agricultural trade – in particular plant-based proteins.  

5.5. Consumer Preference 
Sentiment on matters such as health, environmental impact and price (influenced by trade, 

population and policy dynamics), all feed into consumer preference. Consumer preference 

ultimately drives demand and it is important to understand preferences on a market by 

market basis. Case Study 2 is an example of where this taking place. 

 

Case Study 2 – China Consumer Preference via New Zealand 

New Zealand is similar to WA with its small domestic population and large agricultural 

export industry and accordingly, look to its export markets in determining future demand 

for its products. Their 2017 survey and subsequent report - Protein: A Chinese 

Perspective - An on-line consumer survey conducted in China15 is an example of New 

Zealand’s approach in determining their customer’s preferences. They state: 

 

The global diet is changing, with an increased focus on plant-based protein sources. Much 

of the current understanding around the growing adoption of plant-based sources of 

protein is based on Western markets. Plant & Food Research, the Ministry for Primary 

Industries and Mintel Consulting partnered to conduct exploratory research in China to 

                                                 
13 https://www.theguardian.com/world/2016/jun/20/chinas-meat-consumption-climate-change 
14 GrainCentral 
15 https://www.mpi.govt.nz/dmsdocument/29150-protein-a-chinese-perspective-report 

https://www.theguardian.com/world/2016/jun/20/chinas-meat-consumption-climate-change
https://www.graincentral.com/markets/african-swine-fever-shaking-up-world-soybean-market-usda/?utm_medium=email&utm_campaign=Grain%20Central%20News%20Headlines%20May%2027%202019&utm_content=Grain%20Central%20News%20Headlines%20May%2027%202019+CID_ec2722303551ab46b1e79f777ed60fbc&utm_source=eGenerator&utm_term=Click%20here%20for%20full%20story
https://www.mpi.govt.nz/dmsdocument/29150-protein-a-chinese-perspective-report
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understand whether this trend is likely to gain momentum in this key market for New 

Zealand exports.  

 

The below table is an excerpt of its insight which provides evidence supportive of Chinese 

demand for plant-based proteins.  

 

 

6. HOW MUCH PLANT-BASED PROTEIN WILL BE REQUIRED? 

6.1. Raw Demand 
It is estimated that 50 billion burgers, totalling 2.25 million tonnes of mincemeat, is 
consumed annually in the United States. To capture the entire US burger meat market with 
an 18% plant-based protein substitute would require approximately 2 million tonnes of dry 
peas (as per the Beyond Meat model). Currently, US production of dry pea is just under 1 
million tonnes, of approximately 12mt of global production ( 

Figure 6).  

 

Soybean concentrate is the original primary protein ingredient used in the Impossible Foods 

burger and US soybean production is well over 100 million tonnes having increased 15% in 

5 years (noting US exports are around 60% of production). In April 2019, Impossible Foods, 

changed their recipe where textured wheat protein became the primary ingredient (other 

than water)16. Wheat is the third largest grain crop in the world after corn and rice with global 

                                                 
16 https://faq.impossiblefoods.com/hc/en-us/articles/360021729274-What-was-the-original-Impossible-
Burger- 

https://faq.impossiblefoods.com/hc/en-us/articles/360021729274-What-was-the-original-Impossible-Burger-
https://faq.impossiblefoods.com/hc/en-us/articles/360021729274-What-was-the-original-Impossible-Burger-
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production over 750m tonnes p.a.17 with 50mt produced in the US alone. All major crops 

such as wheat and soybean have substantial carry-over stocks from one season to the next 

and small increases in demand can be readily absorbed. 

 

Other than niche demand for lesser known proteins with specific functional properties and 

localised and seasonal supply issues, it is anticipated that raw plant-based protein demand 

will be able to be met by existing global production without any material shifts.  

 

In the short-term, there may be a lack of capacity in protein ingredient processing until new 

capability comes online. Case Study 3 explains the considerations of Beyond Meats (as 

explained in their prospectus) in accessing their core processed plant protein ingredient.  

 

Figure 4 – US Soybean Production 2014-18 

  
Source: PPSD, USDA data 

 

Case Study 3 - Beyond Meats Pea Protein Supply 

Beyond Meat plant-based pea protein supply comes from one single source supplier for 

use in fresh products. In 2018, products that contain pea protein from this supplier 

represented approximately 79%, of Beyond Meat’s net revenues. Any disruption in this 

supplier relationship would have a material adverse effect on their business. Beyond Meat 

have stated that they have previously experienced interruptions in the supply of pea 

protein from this supplier that resulted in delays in delivery.  

 

This supplier manufactures its pea protein at a limited number of facilities which poses a 

concentration risk. Beyond Meats observe that their ability to ensure a continuing supply of 

ingredients at competitive prices depends on many factors beyond their control, such as 

the number and size of farms that grow certain crops such as Canadian and European 

yellow peas, the vagaries of these farming businesses (including poor harvests impacting 

                                                 
17 ABARES 
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the quality of the peas grown), changes in national and world economic conditions and 

their ability to forecast their ingredient requirements. 

 

 

As they also compete with other food producers in the procurement of ingredients, this 

competition may increase in the future if consumer demand for plant-based protein 

products increases. If supplies of quality ingredients are reduced or there is greater 

demand for such ingredients from us and others, Beyond Meats may not be able to obtain 

sufficient supply that meets its strict quality standards on favourable terms, or at all, which 

could impact their ability to supply products to distributors and retailers and may adversely 

affect their business, results of operations and financial condition. 

 

 

 

Beyond Meats state that they are continuously seeking alternative sources of protein to 

use in their products, but they may not be successful in diversifying the raw materials they 

use in their products. 

 

Note: Canada is expected to become the global production leader in peas and account for 

30% of global output in 2020.  New processing facilities are being built, as well as in 
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France, Belgium and Germany. Cargill has an agreement with Puris18, a producer of plant-

based food ingredients, to significantly expand its pea protein operations. 

 

6.2. Substitution Impact 
Land-based animal protein comes from either ruminant animals (e.g. beef and lamb), 

monogastric animals (e.g. chicken and pork). Excluding additives such as minerals and 

nitrogen, ruminants have completely plant-based diets and monogastrics are typically 90 to 

95% plant-based, the remainder being the addition of tallow, meat meal and industrially 

produced amino acids (lysine and methionine) to feed rations (Figure 5 lists the composition 

typical for Eastern Australian broiler chickens).  

 

Figure 5 - Chicken Feed Ration Mix 

 
Source: Australian Chicken Meat Federation19 

 

Animal metabolism defines the conversion rate for converting feed into liveweight. The feed 

conversion rate for chicken is around 1.8 to 1 and for beef 6.5 to 1. 

 

Accordingly, converting plant protein to beef protein using a pelleted compound feed and the 

following assumptions: 

• Feed conversion ratio of 6.5 

                                                 
18 https://purisfoods.com/ 
19 https://www.chicken.org.au/chicken-meat-production/ 

https://purisfoods.com/
https://www.chicken.org.au/chicken-meat-production/
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• 14.5% crude protein in beef rations.  

• Meat percentage of liveweight 41%20 

• Beef protein 22% of raw weight21 

Calculates to a ratio of 11 plant-based crude protein units to generate 1 beef meat protein 

unit.22   

 

On a crude basis, a significant shift to a plant-based protein diet replacing red meat will 

require less plant-based protein, not more. The caveat to this analysis is that beef cattle are 

mostly pasture feed where plant-based proteins are not available for human use. 

Nonetheless, as Agrifutures Australia estimates that 30% of Australian beef is finished in 

feedlots for 70 to 360 days23 and monogastric animals are almost exclusively raised on 

compound feeds, there is likely to be a net reduction in the need for crude plant-based 

proteins.   

 

For seafood replacement, a different equation is required. Currently, most global seafood 

supply is either unsustainable wild catch or aquaculture that is provided feed that is 

comprised of unsustainable wild catch. Increasingly, plant-based protein is being included 

into aquaculture diets to circumvent issues with wild catch availability and cost. As feed to 

conversion rates for fish is approximately 1.1 to 1 (very efficient), there is little substitution 

impact in directly producing faux fish from plant-based proteins. The main benefit for seafood 

replacement will be simple supply and demand as wild catch supplies are commercially 

exhausted.    

 

6.3. Plant-Based Protein Price 
Plant-based proteins are competitive and often substitutable – particularly for the largest 
market - use in animal feed. The benchmark is set by Soybean which is by far the world’s 

major protein crop ( 

Figure 6) grown in multiple regions, but particularly the Americas (Figure 8).  

 

Displaying the ability for crop supply to flex with demand, global soybean production has 

doubled in less than twenty years. Should pea demand increase (for example) at the 

expense of soy, then crop rotations would shift quickly to accommodate this.  

 

To highlight plant-based protein fungibility, Beyond Meat CEO Ethan Brown states “Pea 

protein is an amazing resource for us, it works well, but there’s nothing particularly special 

about it,” says. “If you think about the plant kingdom, there are so many other stocks we can 

use—mung bean, brown rice, mustard seed, lentils. We will have a much more diverse 

bench of proteins.” 

                                                 
20 SARDI analysis 2002 
21 CSIRO Protein Report 
22 Impossible Foods state the ratio is 33 to 1. 
23 https://www.agrifutures.com.au/farm-diversity/beef-cattle/ 

https://www.agrifutures.com.au/farm-diversity/beef-cattle/
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He further states that using a variety of ingredients, will give the company’s products a “more 

varied bite” and a texture that’s closer to animal meat. 

 

Figure 6: Global Protein Crop Production 2017 (mt) 

 
Source: PPSD Analysis 

 

Although soybean is often considered an oilseed, only 18% by mass is extractable oil 

meaning the resulting 82% of soybean meal with 50% protein sets the benchmark for global 

trade of raw plant-based protein ingredients (soybean protein is derived from soybean meal 

post crushing for oil). Assuming an average soybean meal price of USD $325 per tonne, a 

protein value of USD $650 per tonne can be set. Using protein units as the value 

determinant, the price ceiling for Lupin is accordingly $260 USD per tonne (not taking into 

account basis risk, freight, by-product and qualitative factors).  This relationship can be seen 

in Figure 7. Note that Chickpea, with its higher proportion usage as a direct human food 

shows a more independent relationship to Soybean compared to Lupin and Field Pea.  
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Figure 7 - Pulse Pricing 

 
Source: PPSD, ABARES 

 

Figure 8 – Soybean production by country 2018 

 
Source: Soymeal.org 

6.4. Production Competition 
Australia is a significant producer and exporter of pulses but has numerous low-cost 

competitors – particularly traditional competitors in North America, South America and the 

Black Sea region.  

Atypically for grain crops, pulses are also produced at exportable volumes by Asian nations. 

For example, for 2018, it is estimated Myanmar produced 3.8mt of pulses and exported 

900kt24. Its primary production is gram (a variety of chickpea) but also includes peas, faba 

bean and lentils. Myanmar exports to India, Bangladesh, China, Indonesia, Vietnam and 

                                                 
24 USDA forecast 
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Europe. This multi-origin production capability ensures competitive and commoditised pricing 

for pulses.   

6.5. Animal Protein Substitute 
Also influencing protein ingredient price is non-plant-based protein substitution. Whey 

protein is a by-product of cheese making and is a common protein ingredient. Similar to 

soybean meal, whey is a by-product and its fundamental supply is driven by the ‘hero’ 

product, cheese, which suppresses pricing for its by-product.  
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7. ALTERNATIVE PLANT-BASED PROTEIN LIST 

 

Plant 

based 

Protein 

Protein %* Commentary  WA 

Production 

Potential? 

Algae 50 to 70% Protein content differs widely across groups of 

algae. Arthrospira platensis (“spirulina”) and 

various commercial species of the unicellular 

green alga Chlorella contain up to 70 % dry 

weight protein. These microalgae also have an 

amino acid profile that compares well with egg, 

Historically, “spirulina” was wild-harvested as a 

protein-rich whole food in many cultures outside 

Europe and North America. Up to 10% can be 

fed in animal and fish feed. 

Unlikely 

Almonds 

 

19% Almonds are the only nut commercially grown in 

Australia that have a protein level close to 20%. 

3% grown in WA using dripline irrigation. 143t 

produced in WA 16/17.25 

Limited 

Canola 

Meal 

35% The result of pressing Canola for oil using the 

cold pressed, expeller or expeller and solvent 

techniques. The level of tannins may reduce the 

digestibility of dietary protein. About 40,000t of 

canola meal is available in WA, almost 

exclusively used for animal feeds. 

Yes 

Cereals 10 to 12% Wheat, oats and barley all contain protein and 

are often used with other plant based proteins to 

produce a more functional plant based product.  

Yes 

Chia 16% Chia seeds are derived from the Salvia 

hispanica plant, which is native to Mexico and 

Guatemala. Produced in small quantities in the 

Ord region with focus on quality and value add 

rather than quantity. 

Limited 

Chickpea 21% Chickpeas, also known as garbanzo beans in the 

US (Kabul), are a staple food in the subcontinent 

and key dietary protein source for vegetarians. 

There are a number of varieties with Desi and 

Kabul the most common in global trade. Used 

whole or processed in a variety of foods such as 

Yes 

                                                 
25 https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-
fact-sheets-and-more/201617-almond-insights/ 

https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-fact-sheets-and-more/201617-almond-insights/
https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-fact-sheets-and-more/201617-almond-insights/
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hummus and felafel – India produces over 60% 

of the world’s chickpeas.  

Faba 

beans 

25% Beans are dehulled to remove antinutritional 

tannins. Low vicine and convicine cultivars 

available. The primary market is to Egypt and the 

Middle East for human consumption. France, 

Italy and Japan also use faba bean and broad 

bean for human consumption. 

Yes 

Field 

peas 

23% Commonly known as field peas, dun peas, yellow 

peas or dry peas. Commonly split and eaten in 

soups and dal. Pea protein is produced via the 

extraction of soluble pea protein from split peas, 

followed by drying and rehydration of the 

produced pea flour. Over 95 per cent of 

Australian export is for human consumption. 

Yes 

Hemp 

seed 

32% Hempseed comes from the Cannabis 

sativa plant, which contains only trace amounts 

of THC. Rapid expansion globally due to 

changes in laws concerning production. 

Limited 

Lentils 14% to 

27% 

Two main varieties in global trade, red and 

green. Red lentils have higher protein than green 

lentils. Canada is largest global producer 

followed by India. Lentil is considered the oldest 

pulse crop in the world. Used in dishes such as 

soups, dal, curries. 

Yes 

Lupin 38% Lupin originates from Europe but has become the 

largest pulse crop grown in Australia, having a 

strong domestic as well as export market. There 

are two types of lupin grown in Australia – 

Australian sweet lupin and Albus lupin. The main 

type grown in Australia is the Australian sweet 

lupin (Lupinus angustifolius) 

Yes 

Mung 

Beans 

26% Originating from the Indo-Burma region, 

mungbeans are the only summer pulse crop, 

grown in Australian tropical regions.  

Limited (Ord) 

Myco-

protein 

(fungus) 

42% Mycoprotein is a fungus-based protein.  

Products with mycoprotein are often advertised 

as meat substitutes and are available in forms 

such as "chicken" nuggets or cutlets. A small 

number of people are allergic to Fusarium 

venenatum, the fungus from which the 

mycoprotein brand Quorn is made.  

Unknown 

https://www.anaphylaxis.org.uk/knowledgebase/quorn/
https://www.anaphylaxis.org.uk/knowledgebase/quorn/
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Nutritional 

Yeast 

50% Nutritional yeast is a deactivated strain 

of Saccharomyces cerevisiae yeast, sold 

commercially as a yellow powder or flakes. 

It has a cheesy flavour, which makes it a popular 

ingredient in dishes like mashed potatoes and 

scrambled tofu. Made by using a glucose food 

base (sugar cane or sugar beet). 

No 

Quinoa 14% Native to South America that looks like a cereal, 

but it is in fact a seed that does not belong to the 

grass family and thus does not contain gluten. 

Niche production in WA. 

Limited 

Seitan 25% 

unclear dry 

weight 

Seitan (vital wheat gluten) is a popular protein 

source for many vegetarians and vegans. It's 

made from gluten, the main protein in wheat. It 

resembles the look and texture of meat when 

cooked. Also known as wheat meat or wheat 

gluten. 

Need 

processing 

plant 

Soybeans  36% Soybeans are considered a whole source of 

protein. This means that they provide the body 

with all the essential amino acids it needs. Dual 

benefits of being an oilseed (lipids) and protein 

source. Largest global pulse crop. Used in 

products such as tofu, tempeh, edamame and 

soy sauce.  

No 

Soybean 

Meal 

50% Produced as a by-product of the crushing 

process where the 18% of lipids (oils) are 

extracted using hexane. Mostly used in animal 

feed with a small amount in industrial and protein 

isolate usage.   

No 

 

* Crude protein variation is high with regional agronomic variation significant. For example, 

high protein wheats are rare in WA but readily available in the north west of USA. Similarly, 

different Australian States will record different averages of protein for common pulse crops. 

Where available, the average protein for WA production has been used.  

 

8. WA PULSE SUPPLY 

8.1. WA Production Composition 
Western Australia is the leading pulse producing state in Australia but this is almost 

exclusively driven by the production of Australian Sweet Lupin - Lupinus angustifolius 

(Figure 9). At the peak in the late nineties, WA produced over 1.5 million tonnes of Lupin 

compared to 530kt in the 2018 season. (To provide context, WA’s total grain crop in 2018 is 

70% higher than 1999 whereas Lupin production is one third of 1999’s production.) Lupin 
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production came to the fore due to agronomic benefits through crop rotation, weed and 

disease control and nitrogen fixation. Canola increased in popularity in the 2000s as an 

alternative break crop with a higher market value and Lupin production fell subsequently.  

 

Figure 9 – Australian Pulse Production 2011-2015 

 
Source: PPSD, Pulse Australia 

8.2. Regional Constraints 
Prime Lupin production areas are in the Midwest of the state due to its suitability to the acid 

and sandy soils and being prone to lodging and other damage when exposed to excessive 

water.  

Southern growers have traditionally been the largest non-Lupin pulse producers, in 

particular, the Esperance region. As displayed in Figure 10, good prices, improved varieties 

with better disease resistance and new evidence of the benefits of nitrogen fixing crops has 

seen a small resurgence in pulse production.  

 

Grain growers in the Albany zone that typically use a canola-barley rotation are starting to 

encounter issues with fungicide and herbicide resistance. To help bring more diversity to 

cropping systems, different legume crops are being trialled as a break crop.  

 

GRDC has been actively supporting the availability of a new legume crop for WA growers 

and are looking to optimise yield and expanding the area of lentil, faba bean and chickpea in 

WA. 

8.3. Supply Chain Constraints 
A key constraint of pulse production is the available export supply chain. The bulk handling 

system (CBH) with its multi-touch automated handling equipment can cause the more fragile 

pulses, such as peas and beans, to skin or split lowering the payment grade. In addition, 

segregation locations are infrequent, due to the small volumes received compared to other 
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grains. Accordingly, on-farm or private storage transported direct to container packers has 

been the alternate supply chain when CBH has proven unviable. 

 

Until recently, the only container shiploading facility for grain has been located at the 

Fremantle Port. For the pulse growing region of Esperance, the land-based freight costs to 

Fremantle are prohibitive ($45 to 50pt).  To solve this issue, Esperance grower group, PASE 

proactively worked to gain access to the Esperance Port’s nickel container loader and since 

2018, it has provided a new direct pathway for pulses exporting up to 2000t per month. 

 

Figure 10 WA Pulse Production 2012-2017 (non-Lupin) 

 
Source: DPIRD 

(Note:a further 20kt of lentil is also estimated to be produced in 2018) 

8.4. Lupin 
The primary use of Lupin, both export and domestic is as a source of protein and fibre for 

animal feed. Dehulling the lupin allows the fibre and protein components to be separated 

and used optimally within feed rations. For example, high protein kernels for monogastric 

use and high fibre hulls for ruminant.  

 

The substantial production levels in WA have motivated investment and R&D into alternate 

value-add uses, with market development as a human food being the holy grail. Many 

millions of dollars have been invested by the likes of the State Government, George Weston 

Foods and CBH to this end, but without making a significant breakthrough. With the closure 

of the CBH lupin processing plant in Forrestfield and sale of its IP in 2015, the current 

market participants are small scale, mostly regional and often with close links to Lupin 

producers - see Table 1. Its current human food market positioning is as a premium and 

niche ‘superfood’ ingredient for home and restaurant usage. 
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The general viewpoint is that although Lupin has some nutritional benefits compared to other 

pulses, for the retail customer, Lupin is a functionally difficult and unfamiliar ingredient 

competing head to head with established commodity plant-based protein sources. Lupin has 

had limited success in the restaurant market as a low volume food ingredient and as a niche 

retail food ingredient.  
     

Table 1 – Lupin Value-add Participants in WA. 

Organisation Products Location 

COOROW 

SEEDS 

Lupenta splits, Lupenta grits, Lupenta flour 

(Kernel), Lupenta bran 

Coorow 

GOLDEN WEST 

FOODS (MY 

PROVINCIAL 

KITCHEN) 

Whole lupin seeds, lupin splits, whole meal 

lupin flour, kernel Lupin flour, Lupin bran 

Cake and cookie mixes, pastas 

and wraps 

Mullewa 

IRWIN VALLEY 

LUPIN FOODS 

Lupin flour  

 

Morawa 

THE LUPIN CO Lupin flakes  Bullsbrook 

LUPIN FOODS Lupin flakes  

 

Unknown 

Australian and 

Chinese investors 

RAW EARTH 

PRODUCE 

Lupin flakes, splits, crumb Capel  

KALGRAINS Dehulled Lupin, meal/flour Bullsbrook 

 

Lupin pricing is relatively stable with a steady inflationary increase over time and is typically 

at a 75% discount to Soybean - Figure 11.  
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Figure 11 – Long-term Lupin Pricing 

Source: Pulse Australia 

8.5. Field Pea 
Field Pea (or Dun pea) is the most common pulse crop grown in WA after Lupin. Relative to 

the rest of Australia, only small volumes are produced in WA, mainly in the Esperance 

region. The highest value market is export, usually to the sub-continent, and can be via bulk 

vessels (normally a hatch at a time with other hatches combined with another grain) or via 

container shipments. Damaged peas are either cleaned or sold for stockfeed.  

 

Most of the WA container packers, such as CBH, PGH, IGH and EQT, container pack peas 

as required with some providing additional services such as cleaning, bagging and/or 

packing into retail sized portions.  

 

Pricing can be volatile (see Figure 12), often due to the world’s major pulse consumer, India, 

experiencing vagaries in seasonal conditions and/or internal policies which, not infrequently, 

results in tariffs and/or import quotas. As at April 2019, India pea tariffs are at 50% for the 

next 12 months with a 150kt quota.  
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Figure 12 – Long-term Field Pea Pricing 

Source: Pulse Australia 

8.6. Lentils 
Lentils are a small crop grown in WA (around 20kt). They can prove successful through the 

medium rainfall country around Esperance in alkaline loamy and heavy soils. They were 

effectively relaunched in 2017 with the introduction of new varieties and incentivised by high 

global prices. With current prices half what they were, take-up will be measured and perhaps 

opportunistic.  

 

Lentil pricing is impacted significantly by Indian import restrictions, with a 33% tariff currently 

in place – see Figure 13. 

Figure 13 – Long-term Lentil Pricing 

Source: Pulse Australia 
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8.7. Chickpeas 
Australia is the world's largest exporter of chickpeas, with 95 per cent of the 650,000 tonne 

annual crop exported mainly to India.  

 

WA's chickpea industry rose to be a significant 70,000 hectare grain legume crop until the 

arrival of the fungal disease Ascochyta blight in 1999 devastated the industry. Production is 

best suited the northern wheatbelt.  

 

The rapid expansion of highly profitable chickpea crops in northern NSW and Qld have not 

gone unnoticed by WA growers who have not had the agronomic packages to participate. 

Steve Jeffries, GRDC MD, explained the issue well at Research Updates 2019 Perth: 

“We believe chickpea has the greatest potential over the largest area of expansion in WA. 

There is not really a chickpea industry in WA due in main to the acid soils. This is a serious 

constraint to chickpeas, as is chilling tolerance, diseases and adaptation. So what can we do 

about these constraints, we need to identify genetics that improve these constraints. “As part 

of that process we have set up a national collaboration of investments across six institutions 

to bring <new> germplasm into Australia and mine it to benefit Australian and WA growers.” 

Although any new breeding venture has a long maturity (typically 8 to 10 years), this focus 

could expand WA chickpea production materially. 

 

As the largest market for Chickpea, India import requirements have a large impact on 

pricing.  India imposed a 30 percent import tariff on chickpeas in December 2018 before 

increasing it to 40 percent in February and is now at 70 percent in retaliation to U.S. tariffs. 

The first of these tariffs were applied with vessels in transit resulting in losses for importers. 

Indian tariff imposition is not unusual and as the largest buyer of chickpea, there is always 

an inherent market risk with this crop.  

 

Figure 14 – Long-term Chickpea Pricing 

 

Source: Pulse Australia 
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8.8. Faba beans  
Faba beans in Western Australian grain-growing regions were commonly dubbed “failure 

beans” due to diseases such as ascochyta blight and chocolate spot all but ruling them out 

of rotations. 

Traditionally suited to alkaline soil types, faba beans have struggled to gain much attention 

in WA’s acidic soils. Newly released varieties, with stronger disease packages and more 

acid-tolerant rhizobia, are intended to make faba beans a viable and profitable option. 

Current production is largely limited to the Esperance region.  

 

Australian faba beans are predominantly exported to Egypt and experiences similar pricing 

volatility to other export pulses. 

 

Figure 15 – Long-term Faba Bean Pricing 

Source: Pulse Australia 

8.9. Micro-Algae 
Algae requires sunlight, water and nutrients to grow, all of which are available in many parts 

of Australia and thus offer the potential for supporting decentralised regional activities with 

employment and economic multiplier benefits.  

 

Algae largely consist of water, lipid, protein and carbohydrate and it was the lipids in algae 

(oils) which initially drew the attention of investors as a potential bio-fuel – specifically the 

micro algae nannochloropsis. Considerable investment was made globally, including within 

Western Australia, to explore the biofuel potential of algae. These projects have failed, with 

the inability to scale to commercial size application being the major problem. Issues include: 

• Algae shade each other 

• Massive amounts of CO2 is required 

• Significant fertiliser requirements 

• Large ponds 

• External exposure inhibiting growth (wind, dust, temperature variation).  
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Commercial realities quickly shifted efforts to the higher value food additives and 

pharmaceutical market. To date, there is no evidence of large-scale successful production of 

algae for these purposes though numerous research projects are still in train.  

 

The Aurora Algae case study is illustrative of the challenges in commercialising 

nannochloropsis - Case Study 4.  

 

Case Study 4 – Aurora Algae 

Aurora Biofuels, renamed Aurora Algae, aimed to raise $300 million in 2011-12 for a 

commercial project in Karratha, Australia. 

 

In 2011, Aurora Algae established a pilot scale plant in Karratha, converting algae into 

biofuel, omega-three for the health food industry and protein for animal feed. 

 

The company planned to build a full-scale commercial operation with the State 

Government allocating $10 million to help build a seawater pipeline to the site and 

establish 100 hectares of algae ponds, capable of producing up to 600 metric tons of 

biomass per month. 

 

Aurora stated the Pilbara's heat, dust and expensive labour market led to a reassessment.  

 

Aurora looked farther south near Geraldton then pivoted again and settled on a site in 

South Texas. The company needed to raise $130 million for a 200-acre commercial 

project but did not succeed and wound up operations and liquidated assets in 2015.  

 

It is estimated that $100m USD was invested, and lost, over this time.  

 

Spirulina is an algae that can be consumed by humans and other animals. The two species 

used are Arthrospira platensis and A. maxima. Most Spirulina is produced in China, India 

and Thailand due to the low cost production environment. Small scale production exists in 

Australia (less than 100 tonnes) and concentrates on the premium organic market to 

differentiate from low cost origins. Feasibilities for Spirulina production have been conducted 

in Western Australia, most recently in Merredin, with commercial production not proving 

viable.   

8.10. Hempseed 
Hemp grows in temperate, subtropical and tropical climates. It generally prefers a mild 

climate, and a moderately humid atmosphere. In the south-west of WA, industrial hemp can 

only be grown in the summer months and with high moisture requirements hemp can usually 

only be grown under irrigation. Due to different harvest maturity times, industrial hemp can 

be grown for fibre or seed but not both. 

 

Total global hempseed production is estimated at less than 80kt. 
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Changes to Australian food standards in November 2017 permit the sale of food products 

derived from industrial hemp seed. This change and similar changes internationally has 

sparked renewed interest in hemp seed production in WA and globally. 

 

Current pricing of $3,000 pt is driven by higher costs and supported by a niche premium. 

Escalated production is expected to reduce price per tonne as experienced in recent years 

with quinoa and chia falling considerably from similar highs26. Hemp seed yield potential is 

approximately 1t per ha.27 Small scale hempseed food producers are present in WA but with 

hemp hearts (dehulled hemp seed) priced around $45 a kilogram, the resulting product is 

very much a premium, and perhaps novelty, offering.  

 

With WA’s total irrigated area being less than 50,000 hectares for all crops, all areas, the 

ability to scale hempseed production is limited.  

 

The state government has established an industrial hemp portal 28 listing challenges, 

projects and industry participants.  

 

The WA Hemp Gro Cooperative is estimating production of 70 tonnes of hempseed in 2019 

from its growers.29   

8.11. WA Plant Based Protein Summary 
Western Australia is well placed to provide more plant-based protein through pulse crops. 

The agronomic benefits of including a legume break crop in broadacre rotations is well 

established and historical issues with disease are being overcome through R&D investment 

and new varieties. However, at this point WA’s greatest ability is in the provision of raw 

product to the global market. 

9. PROTEIN INGREDIENTS 

Plant based proteins processed to mimic meat and dairy foods are effectively trying to 

emulate the animal’s natural ability to digest plant-based inputs and synthesise them into 

muscle and other cellular structures.   

 

Companies like Beyond Meat, are taking these constituent parts directly from plants, and 

together with water, organising them in a way that resembles animal-based meat.  

 

To do so, these food manufacturers require building blocks of proteins, oils, fats, 

carbohydrates, fibre and so on that can be arranged as they wish.  

                                                 
26 https://www.abc.net.au/news/rural/2019-05-27/chia-quinoa-global-oversupply-felt-by-aussie-
superfood-growers/11143360 
27 https://www.foodstandards.gov.au/code/applications/documents/A1039_SD2_a.pdf 
28 https://www.agric.wa.gov.au/hemp/industrial-hemp-portal?nopaging=1 
29 https://www.abc.net.au/news/rural/2018-09-19/wa-hemp-milk-producer-looks-to-expand/10257102 

https://www.agric.wa.gov.au/hemp/industrial-hemp-portal?nopaging=1
https://www.abc.net.au/news/rural/2019-05-27/chia-quinoa-global-oversupply-felt-by-aussie-superfood-growers/11143360
https://www.abc.net.au/news/rural/2019-05-27/chia-quinoa-global-oversupply-felt-by-aussie-superfood-growers/11143360
https://www.foodstandards.gov.au/code/applications/documents/A1039_SD2_a.pdf
https://www.agric.wa.gov.au/hemp/industrial-hemp-portal?nopaging=1
https://www.abc.net.au/news/rural/2018-09-19/wa-hemp-milk-producer-looks-to-expand/10257102
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The investment in processing and ingredient R&D is considerable and has five main goals: 

• Taste and smell; 

• Visual appeal; 

• Texture/mouth feel;  

• Nutritional availability; and 

• Commercial viability 

 

All of these elements trade-off against one another and the pursuit of the perfect meat 

substitute is currently being undertaken with alchemic zeal. Australia has joined the fray with 

a joint venture between Hungry Jacks and Main Sequence Ventures supported by CSIRO in 

developing a legume-based meat-free Whopper (see Appendix B)  

 

In Western Australia, there is a paucity of advanced food manufacturing. Food ingredient 

companies such as Magnum Essence, Ingredient Solutions and Superstock Food Services 

are primarily importers of processed ingredients, including wheat gluten and textured 

vegetable protein.  

9.1. The Ingredient Conundrum 
A key element to any product with a health and well-being overture is the provenance of the 

ingredients matching the product brand. It is this aspect where WA production may have a 

competitive advantage. However, the more derived an ingredient is (for example, functional 

wheat protein) and the more complex the processed food is (multiple highly processed 

ingredients) the more the customer is disengaged with the individual ingredient’s 

provenance.  

 

In this situation, the place of manufacture becomes more important. Oat flakes are a product 

readily available in Asia where clean and green provenance is part of imported rolled oat 

branding. Swiss milled and packaged oats (packaged with images of the Alps) will hold a 

premium over Chinese oats made from imported ingredients.    

 

It is anticipated that this principle will hold true for alternative-protein products and given the 

derived nature of alternative-protein products, it may be possible to leverage WA’s positive 

provenance through local manufacturing.  

10. EXPORT CHALLENGES 

As WA does not have a sizeable domestic market, export markets would need to be 

developed and with that comes additional risks relating to trade barriers, biosecurity and 

food regulations.  

 

For example, the challenges of the Indian market have already been discussed in 8.5, 8.6 

and 8.7 and currently, Australia does not have access to the Chinese market for lupins or 
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faba beans. (A full stocktake of global trade barriers by food and protein type is outside the 

scope of this paper.) 

11. WA PLANT-BASED PROTEINS ADVANTAGES AND 

DISADVANTAGES 

11.1. Advantages for WA 
The analysis shows that WA has: 

• pulse production of the scale to support sizable alternative-protein ingredient supply. 

The current pea production volumes in WA would provide enough protein for half a 

billion Beyond Meat burgers;   

• leadership in Lupin which has shown potential as a functional protein in Europe;  

• a unique focus on the Asian market whereas current Alternative-protein 

manufacturers concentrate on domestic markets and Western tastes.  AEGIC for 

example has built considerable technical understanding of cereal based Asian foods; 

and 

• a good reputation for healthy food and quality which is congruent with the Alternative-

protein product brand.  

11.2. Challenges for WA 
 WA also: 

• has limited plant-based protein IP and knowledge outside of Lupin; 

• there is no active breeding program for pulses outside of AGT and Lupin (though 

GRDC has committed to develop Chickpea); 

• has no advanced food ingredient manufacturing facilities of scale; 

• competes against Eastern Australian industrial food processing that has built scale 

from servicing the domestic market (the million tonne p.a. industrial wheat processing 

facility of Manildra in NSW produces functional wheat protein amongst ethanol, 

starch and stockfeed); and 

• has to develop export markets and navigate attendant trade barriers. 

Coriolis captured further competitive attributes in their Target Market Opportunities paper – a 

summary of which is in Figure 16.  
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Figure 16 – Coriolis Summary 

 

The underlying reasons for WA’s current limited food processing capabilities should not be 

diminished as these root causes will need to be by-passed or mitigated to enable future food 

processing success. 

12. POTENTIAL WA PARTICIPATION IN PLANT-BASED PROTEINS 

The Coriolis Target Market Opportunities paper identified that processed foods are a highly 

attractive sector and industry but success requires scale, food processing competencies, 

clear branding, and sales & marketing skills 

 

It further states that Western Australia will succeed where it has products that: 

• Leverage the state’s plentiful grain, meat, dairy and vegetable raw material 

ingredients 

• Are in line with global mega-trends 

• Are technically complex to produce 

• Have strong appeal to emerging middle class consumers, but that are not traditional 

Asian products 

 

Using this criteria, alternative plant-based protein is a desirable product category but limited 

by the lack of WA’s food processing capability.  

 

WA is not alone in considering alternative protein opportunities. In fact, other competitor 

countries and regions are well advanced in developing their alternative protein platforms and 

the risk of medium-term oversupply is acute. Nonetheless, areas where WA has some 

advantage are: 
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12.1. Lupin Isolate 
Although much research and market development has been conducted into progression of 

Lupin into a human food through processing lupin kernel into smaller particle sizes, less has 

been conducted on Lupin as a functional protein ingredient.  The most significant efforts 

were in the early 2000s where detailed processes on producing Lupin Protein Isolates (LPI) 

were developed (see Appendix A) with further research undertaken by Curtin University in 

201130.  

However, in the context of new alternative protein products, knowledge surrounding the 

functional usage of LPI is considered a gap.  

Closing this gap and progressing toward understanding advanced processing of Lupin for 

functional food ingredients (LPI and water-soluble fibre) could be Lupin’s missing link. 

As evidenced in Case Study 5, the Netherlands appears to have progressed further than WA 

in creating functional food ingredients from Lupin. 

Case Study 5 - Netherlands and Lupin 

Although Australia is the leader in Lupin production, Europe is increasing in size as a 

producer (Figure 17) and could be considered a leader in Lupin processing.  

Australia typically exports between 50kt and 100kt p.a. of Lupin to the Netherlands (some 

of which is distributed to other locations in Europe. The bulk is for animal feed but it is 

estimated that approximately 20kt is used as human food in the form of bakery 

ingredients, alternative protein ingredients and protein isolates.  

 

 

Key Lupin Companies Include: 

                                                 
30 https://espace.curtin.edu.au/handle/20.500.11937/22645 

Figure 17 – European Lupin Production 

https://espace.curtin.edu.au/handle/20.500.11937/22645
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Frank Foods is the original user of Lupin for food products founded in 

1753. They create single ingredients by processing natural raw materials 

like lupin and soy beans and grains like corn and oats. These 

ingredients consist of all natural components that offer a broad variety of 

functionalities in gluten free bread, bakery and other applications like 

meat alternatives, tortilla chips and nutritional pills & shakes. Frank 

Foods state they are the leading lupin processing company in Europe. 

Their primary Lupin product is a milled concentrate. 

 

Meatless started in 2006 as a sister company to a meat 

processing plant (since sold). Its focus is providing plant 

based functional proteins in four main groups: texturized 

products based on rice (hypo-allergenic), fava beans, lupin 

and wheat. These four basic products are available in 

different sizes and colours. Meatless products are delivered worldwide, frozen or dried. 

Plant capacity is 2t per hour.  

Meatless processing line - website 

 

Powerpeul is a new company 

promoting locally grown Lupin as a 

wholefood product. Their approach is 

to market the bean using recipes and 

nutritional information.  
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12.2. Esperance Eco-system 
The production region of Esperance is the heartland of non-lupin pulse production in WA and 

has developed an eco-system that is lifting itself above pure primary production. The pillars 

supporting this are: 

• Agronomic need and specific conditions that support non-Lupin legume production. 

• Isolation from Perth centred domestic and container export markets prompting 

innovation. 

• Entrepreneurial support and investment by the Wandel family in the supply chain 

through cleaning, container packing and shiploader access. 

• Long standing local grower collaboration through Pulse Association of the South 

East (PASE). 

 

The value of a close pulse ecosystem is evident in this quote from Neil Wandel:  

"… probably our biggest issue in that what we thought were good quality legumes aren't 

showing up that way in the independent tests. This can be due to seasonal conditions or 

time of spray-topping affecting the quality, but it is enabling us to educate ourselves and 

growers to improve the quality of what is being produced down here and we are working in 

with PASE on this.” 

 

There is potential, and interest, in expanding this regional expertise to further process pulse 

products for export.  

12.3. Functional Oat ‘Protein’ Products 
The WA ecosystem of processing oats for export into Asia is well advanced with three 

separate oat mills with diverse ownership: Pepsico; CBH; and Unigrain. These entities have 

a combined processing capacity of around a quarter of a million tonnes, processing a large 

proportion of the average annual grower production of milling oats. In addition, there is 

detailed functional technical oat product knowledge for the Asian market in AEGIC, strong 

agronomic production knowledge in DPIRD and technical oat breeding genomes and IP in 

InterGrain.    

 

Although oats is not considered an alternative-protein on its own, the Finnish company, Gold 

and Green has provided a working example of what composite oat protein products could 

look like (see Figure 18).  
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Figure 18 – Gold and Green product range 

 
Source: https://goldandgreenfoods.com/ 

Gold and Green’s primary product, Pulled Oats, is not only made of oats, but faba beans and 

yellow peas and contains approximately 30 grams of protein and all nine essential amino 

acids as a “complete protein”. 

It is possible to leverage the existing oat ecosystem, augment with other plant-based 

proteins and develop Asian oriented composite protein food products. The first stepping 

stone may be oat milk.   

13. OPPORTUNITY FACILITATION  

There is little new potential in WA’s commodity products as a result of the Alternative protein 

movement. The potential is to utilise ready access to those commodities, to develop 

differentiated products for the Asian market. To this end, the WA Government could assist in 

developing the WA plant-based protein industry through the following: 

1. New processing technology is the key enabler behind the alternative protein market. 

Accordingly, the WA Government could support  an advanced, intensified food 

processing research facility in WA to develop Asian concept foods made from WA 

products (in the low kilos). There is potential to partner with in-market organisations 

to test and build a market concurrent with development. Building such a knowledge 

base will also benefit producers and breeders to understand what functional 

attributes will be needed as the Alt-protein market develops (the first step to de-

commoditisation). 

2. Engage AEGIC Asian product team to further develop high protein alternative foods 

and expand focus to include pulse ingredients. The facility in (1) could also house 

AEGIC’s researchers creating an Asian market centre of excellence.  

3. Where possible, facilitate international food manufacturers focussing on the Asian 

market to build production facilities in WA.   

4. Support regional development of Esperance as the centre for pulses particularly with 

improving Asian market access and connectivity. 

5. Connect WA lupin researchers with CSIRO Alternative protein R&D facilities in the 

context of the Hungry Jacks JV.   

6. Support a feasibility into Lupin Protein Isolate production. 

  

https://goldandgreenfoods.com/
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14. APPENDIX A – GEORGE WESTON LUPIN PROTEIN ISOLATE 

PATENT (EXTRACT) 

 

 https://patents.google.com/patent/US20050003061 

In accordance with the process embodiments of this invention, up to 85% lupin protein yield 

may be obtained. The lupin protein recovered may contain from about 50% to about 95% 

lupin protein. Other components in the fraction may include lipophilic material such as fats, 

minor amounts of carbohydrates and other lupin components. Additional purification steps 

can be added if desired. 

 

Lupin protein extract (PF1) contains about 68% protein, has an emulsion activity of about 53-

55%, an emulsion viscosity of about 1000-2000 cpi, a foam volume expansion of about 100-

200% and a foam volume stability of about 0-10%. Other minor components of this protein 

fraction may include moisture, fat, fibre, small amounts of carbohydrate and ash. 

Protein extract (PF2) has a protein content of about 53%, about 100% emulsion activity, an 

emulsion viscosity of about 3400 cpi, a foam expansion volume of about 600-710% and a 

foam volume stability of about 97-100%. This extract also includes some fat, fibre, 

carbohydrate and ash. 

 

The lupin protein recovered according to the process of this invention, such as PF2 and PF3, 

has a very bland flavour and particularly high functionality with respect to whipping and 

emulsification (emulsification up to 100% as described in Example 3) and whipping up to 

700% (as described in Example 3). These properties make the lupin protein in accordance 

with this invention particularly suitable as a replacement for dairy, egg and soy proteins in a 

range of food applications. Examples include, but are not restricted to, baked products, milk 

replacer, whipped products and toppings, ice cream, soups, pasta and pasta sauces, 

desserts, ice creams and other dairy products, hot and cold beverages, non dairy whiteners, 

cream liqueurs, meat based smallgoods, and other food products. PF1, for example, also 

has good emulsifying properties (65%) and may be used to replace egg, soy and dairy 

proteins, for example in a wide range of meat and baked products. 

 

According to another aspect of the invention there is provided a food product containing a 

food grade lupin protein, for example as a replacement for dairy, egg, soy or meat protein. 

Preferably the lupin protein is selected from one or more of lupin protein extracts PF1, PF2 

and/or PF3. The protein fractions have high protein content (about 50 to about 85% or more) 

and a good amino acid profile making them suitable as a nutritional supplement for 

paediatric, sports and clinical nutrition, for example in sport drinks, energy bars, as a 

sprinkled or granulated additive to food or drink, or other such uses. 

 

  

https://patents.google.com/patent/US20050003061
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15. APPENDIX B - CSIRO + HUNGRY JACKS 

Hungry Jacks is turning to science to create a fake meat burger 
SIMON THOMSEN- MAY 24, 20193 MIN READ 

 

Jack Cowin became a billionaire selling burgers through his Hungry Jacks fast food 
chain. 

But in a sign of the times, the entrepreneur is now turning his attention to the 
vegetarian market, partnering with the CSIRO’s innovation fund, Main Sequence 
Ventures (MSV), in a joint-venture business to develop a plant-based burger they’ve 
dubbed the ‘v2whopper’. 

The business, v2food, was founded by former Mars and PepsiCo research director Nick 
Hazell, and is being backed by Cowin’s private company, Competitive Foods Australia, 
alongside MSV. The respective investments in the business are undisclosed. 

The CSIRO’s expertise in food science, manufacturing and sustainability will be used in 
developing the product. 

Cowin, said he wants to create an alternative version of the classic Whopper at an 
affordable price “to answer to the environmentally sustainable movement that we’re 
now seeing.” 

“v2food will draw on the world-leading food science expertise of CSIRO to help pave an 
eco-friendly future, and we’re proud that Competitive Foods will play an active role in 
bringing the future of food to the mass consumer market,” he said. 

https://www.startupdaily.net/author/simon-thomsen/
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“With Main Sequence Ventures bringing together the right partners to make this 
happen, we have no doubt this product development will be a unique and exciting 
market opportunity for Australians which will mirror the popularity overseas.” 

If Australian fast food fans embrace the fake meat patty, Cowin stands to make billions 
more with the global meat alternative market predicted to be worth $7.5 billion by 
2025. 

And while there’s already no shortage of soy-based vegetarian alternatives, existing 
products such as tempeh retail at more than $10 a kilo, costing more than beef mince. 

v2food CEO Nick Hazell acknowledges Australia’s love affair with meat but argues that 
ultimately global meat consumption is unsustainable and diners want more eco-friendly 
options. 

“Sustainability of our food supply is our primary goal. With the global population set to 
hit 9.8 billion by 2050, our current food production and delivery model is not going to 
be able to scale to the challenge,” he said. 

“We need a ‘version two’ of food, and this starts with our planned ‘v2whopper’. The 
v2whopper is the Australian bid to answer the demand in the mass consumer market 
today for an eco-friendly and affordable burger, which will lay the groundwork for us to 
tackle the massive challenge ahead of us.” 

CSIRO Deputy Director of Agriculture and Food, Professor Martin Cole said food security 
and quality is one of the greatest challenges CSIRO is looking to solve. 

“The rapid growth of our population is straining our environment and putting food 
security at risk, and at the same time, our eating habits are less healthy than ever 
before. The industry needs to be part of the solution to developing innovative new foods 
that are healthier and more sustainable,” he said. 

v2foods has not announced a deadline for the production of the v2whopper 

 

 


