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Background and purpose

1 | Project approach and key findings
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PwC was engaged by Off-Piste Provisions, a plant based meat 
alternative company, and the Foundation for Arable Research, to 
develop a pea and fava bean protein extraction viability case study 
and report. 

The purpose of this work is to:

● Inform the agri-food and ingredients sector about the current 
market situation and opportunities that exist for pea and fava 
bean protein extraction in New Zealand

● Help understand the viability of developing pea and fava bean 
protein concentrate growing and processing capability in New 
Zealand

● Give the agri-food and ingredients sector greater clarity around 
the realities, costs, barriers and opportunities for pea and fava 
bean protein concentrate growing and processing in New 
Zealand and its potential to contribute to alternative export 
opportunities 

● Identify higher value crops for current growers and potential 
new revenue streams for those currently not in the sector.

Funding for this work was provided by the Ministry for Primary 
Industries and Foundation for Arable Research.
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Approach and stakeholder engagement

Product Development
− Food Innovation Network
− FoodPilot
− FoodSouth
− Emerging Proteins NZ
− The FoodBowl Auckland

• Callaghan Innovation
• Off-Piste Provisions

Research
• University of Otago
• Massey University
• University of Canterbury

Policy and Government
• New Zealand Trade and 

Enterprise
• Ministry for Primary 

Industries

Industry bodies
• Foundation for Arable 

Research

Growers
• Crop farmers
• Regenerative agriculture 

users

Stakeholders engaged

1 | Project approach and key findings
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PwC conducted an in-depth analysis of the pea and fava (or broad) bean protein 
market in New Zealand using publicly available data. Interviews were undertaken 
with 14 key stakeholders across the value chain (see below) to confirm findings 
from the analysis and to explore plausible investment models to fund an extraction 
facility. 

Due to the emerging nature of the market here, a secondary analysis and desk-top 
research was conducted globally to source additional information relevant to the 
pea and fava bean protein market, production and extraction processes.
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Extraction
Key Findings
Global analysis shows that building an extraction facility 
is expensive and will carry significant risks for investors. 
This is particularly true if New Zealand protein must 
compete in the commoditised protein market, as protein 
can be extracted cheaply and at-scale overseas. 
The cost of building an extraction facility depends on 
the size and location of the facility. Desktop research 
suggested that a small facility could cost in the order of 
$50 million to establish.
To de-risk investment, this report explored three 
alternative investment structures that spread or reduce 
upfront investment for an extraction facility:

1. A wholly or partly Government funded facility
2. A grower collective or cooperative
3. A hybrid plant ingredients facility

These three options emerged during stakeholder 
conversations. These investment models have been 
applied in other industries domestically and 
overseas, but detailed costing is necessary to 
determine the best model for New Zealand.

Market
Key Findings
The market for pea and fava bean protein is growing 
globally and is showing no signs of slowing. Consumer 
insights indicate that Kiwis are reducing their 
consumption of animal products and alternative-to-meat 
products are becoming increasingly visible throughout 
supermarkets. 
There are a small number of New Zealand 
manufacturers entering the market by developing 
products using imported pea and fava bean protein. 
These products range from meat analogues to dietary 
supplements.
Stakeholder discussions revealed that price sensitivities 
will ultimately drive interest in using New Zealand made 
pea protein. Some producers may be willing to pay a 
small premium for high, quality, locally-grown and 
extracted protein. 
Developing high quality ingredients and products 
that attract a premium on domestic and global 
markets will be critical to the success of a local 
extraction facility. 

Growing
Key Findings
New Zealand has generated a wealth of experience and 
valuable IP in the cropping sector and already grows 
20-50,000 tonnes of dried peas annually. But, dried 
peas and fava beans are not high value crops 
compared to other common crops such as carrots, 
maize and ryegrass. 
Stakeholders estimated that growing areas, and 
therefore annual yields, can be increased if the 
economic incentives are there for growers.
Peas and fava beans offer non-economic incentives for 
farmers as they are a low-carbon, sustainable crop 
option. These crops can expand on existing systems in 
a large number of arable regions of New Zealand, 
offering improved soil health, and diversified land-use, 
cropping rotations and income streams for growers. 
Stakeholder engagement revealed that growers are 
likely to need a financial incentive to scale up 
production of peas and fava beans. Although there 
is ample arable land in New Zealand and the 
environmental benefits are a motivator for some, 
they are a secondary consideration for growers.
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There are strong market signals indicating an increase in the global production and use of pea and fava bean protein. Desktop research and stakeholder engagement 
revealed that for an extraction facility to be feasible in New Zealand, scaling up is necessary across the three key steps of the value chain: growing, extraction and 
go-to-market.  

Establishing an extraction market in New Zealand would require coordinated action across the value chain
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Establishing an extraction facility in New Zealand involves large costs and risk for investors. Although New Zealand is well-positioned to scale up some aspects of the 
value chain, including growing and some aspects of go-to-market, more work is necessary to understand the cost of building the facility and the market conditions.

There are key considerations that should be addressed before investment decisions are made

Extraction

Market

Gr
ow

in
g

Clarity on the extraction process and operating costs would set the price signal for growing peas 
and fava beans.
Exploring options for grower collectives or cooperatives may be a pathway to scale up production.

Growing

Detailed business casing of the investment required to establish and operate an extraction 
facility is essential in coming to an decision regarding the investment and execution options for the 
establishment of an extraction facility. 
This work will also give investors an understanding of the feasible price points for peas and fava beans 
for a successful extraction facility. In turn, this will provide confidence around increasing production of 
peas and fava beans. 

Extraction

Whilst global market signals are strong, additional market validation to understand sustainable price 
points will be required in order to provide investors with confidence that an extraction facility is 
viable in New Zealand’s immature market. 
This will confirm aspects such as actual market demand, potential ROI, attractive price points, the value 
to be unlocked between commoditised powder and branded products and whether New Zealand 
products can demand a premium on local and global markets.

Market
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The global plant-based 

protein market
Plant-based protein is a sustainable, healthy alternative 
to animal-sourced protein. With technological advances 
in manufacturing of innovative or novel foods there are 
more uses for plant-based proteins. 
Plant-based proteins are becoming increasingly 
mainstream as more products become available at more 
competitive prices. 

PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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Context

A number of well-publicised global studies including from the World Health Organisation and the 
EAT-Lancet Commission, recommend eating less meat for the benefit of better health and a more positive 
environmental impact (Food Frontier, October 2019). As a result, interest in plant-based alternatives to 
meat and animal products is gaining considerable global momentum. A combination of supporting 
government policy and innovation in food and food technology are further driving this shift to a more 
sustainable approach to food. Evidence suggests that over one million New Zealanders are reflecting this 
global shift and have reduced their meat intake.  

Access to plant based protein or meat alternative products created from plant based proteins is reliant of 
the importation of the protein to New Zealand from Europe, the USA and China. Innovative food producing 
companies, like Off-Piste Provisions, use imported (pea and fava bean) protein to create meat alternative 
products for the New Zealand market. The report illustrates that importing the protein comes with 
problems: environmental (carbon) footprint issues and the volatile prices per KG of product depending on 
transport (fuel) costs and covid related supply chain issues. 

The pea protein market has seen significant growth in recent years, and while fava bean protein is still an 
emerging market the report shows that growth is likely to continue for years to come. There are some big 
global players growing and producing pea and fava bean protein, but there is still opportunity and scope 
for New Zealand to join the market, under certain conditions. 

1 | Project approach and key findings
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Plant-based protein can be sourced from pulses, soy, rice, wheat, nuts, seeds and legumes.

Meat and dairy analogues
• Seek to mimic animal-derived counterparts in 

terms of appearance, sensory characteristics and 
how they are prepared or used (e.g. Impossible 
burger, vegan ribs and Quorn). 

• They are produced using highly refined 
ingredients and processing technologies with the 
addition of various oils and micronutrients. 

• Growth of analogues of this nature has been 
mirrored by an explosion of patents in this area 
and demand for technological innovation. 
Plant-based protein concentrate is a key 
ingredient in a large number of meat and dairy 
analogues.

Whole-plant foods
• Products are principally based on the vegetable or 

grain itself, rather than attempt to be an imitation 
of meat or dairy. 

• Often lower in protein many of these products add 
concentrated forms of plant-based protein to the 
product to increase nutritional value. 

• These products are considered less “hi-tech” than 
meat analogues and they are difficult to formally 
protect through a patent.

Dietary supplements
• Products that add certain nutrients to one’s diet 

with the purpose of improving health or fitness.

• Legume protein supplements are popular 
because they are usually vegan, hypoallergenic, 
non-GMO and have a neutral taste.

• These products are usually based on pea protein 
isolate, which is made through a simple extraction 
process (see page 20).

Plant-based protein is a chain of amino acids that comes only from plants. A wide variety of plant-based protein products are available and they can be grouped 
largely into three broad categories: meat and dairy analogues; whole-plant foods such as tofu, tempeh and falafel; and dietary supplements. 

2 | The global plant-based protein market
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Protein Nature Functionality Safety 
perception

NZD/kg, 
(100% protein)

Taste Environmental 
impact Novelty

Pea Sold as:
• 65% protein concentrate
• 85% protein Isolate 

Versatile due to low 
flavour profile

Non-GMO, 
non-allergenic 
and very safe

$7.80 Slight bean taste that 
can be masked 

Low > 10 years on the market 
but gaining market 
share 

Soy Sold as:
• 65% protein concentrate
• 85% protein isolate

Versatile due to neutral 
taste profile and 
digestibility

Concern over 
estrogenic effect 
or GMO

$3.10 Clean taste Low > 10 years on the market, 
becoming less novel

Insect 
(Crickets)

Sold as: 
• 25% protein whole or milled flour
• No isolate available in large scale

Distinct texture, aroma 
and appearance creates 
challenges in product 
development

Potentially 
allergenic

$64.00 Unfamiliar taste, texture 
and aroma

Low > 5 years on the market

Mycoprotein Sold as:
• A filamentous fungus, or mold, 

processed in its whole form
• 47% protein powder

Long, thin fibres can 
imitate the texture of 
meat. Versatile

FDA (US) 
requires mold 
labelling due to 
lawsuit 

$20.00 Often mixed with egg 
and frozen to mimic 
meat texture 

Medium > 5 years on the market

Cultured meat An aggregation of animal cells 
produced through tissue culture to 
mimic animal meat texture and flavour

Scores high on 
digestibility, amino acid 
balance and taste

Perceived 
cautiously due to 
complex 
technology

$466.00 Requires texture 
development and fat 
cell inclusion to mimic 
animal meat

High N/A

There is a range of alternative proteins being produced around the world

Table adapted from McKinsey and Company: Alternative proteins: “The race for market share is on” Report, October 2019

2 | The global plant-based protein market

Some alternative proteins such as cultured meat and mycoprotein are still in the development phase, while others, including pea and soy protein are well-established.

11
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The plant-based protein market is evolving rapidly with growth expected to continue over the next five years

Shifting 
consumer 
preferences

Concerns over 
environmental 
issues from 
livestock

Government policy 
aimed at encouraging 
healthy and 
sustainable diets

Innovation in 
plant-based protein 
extraction technology 
and product 
development

Key drivers of plant-based 
protein market growth

The global plant-based protein market grew strongly over the past decade, 
reaching a value of NZD15.2b in 2020. 

Growth is expected to continue in the next five years as consumers, governments 
and private companies continue to shift towards more sustainable and healthy 
sources of protein.

NZD15.2b

NZD23b

2020 2026

The North America region currently accounts for the largest market share 
due to the presence of some of the leading manufacturers of plant-based protein 
including Cargill, ADM, DuPont, and Puris. This region has been a key driver for 
global market growth due to strong investment in extraction technology. 

North America is also a key producer of different sources of protein including 
soy, wheat, and pea, with the combined output from the region dominating the 
global export market.

Source: https://www.marketsandmarkets.com/Market-Reports/plant-based-protein-market-14715651.html

Plant protein market growth

2 | The global plant-based protein market

Consumers are showing an increasing preference for more sustainable food, supported by a shift in government policy towards healthier and sustainable diets. 
Innovation is following the trend with a growth in the functional food market to support consumer demand.

12
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• In response to global climate change agreements such as the Paris Agreement 
and commitments made at COP26 to end deforestation by 2030, countries are 
making efforts to reduce greenhouse gas emissions and land clearing.

• Government action is increasing the role of regenerative agriculture, 
nature-based solutions and the protection of biodiversity as part of a sustainable 
food system. 

• Governments, including the UK and New Zealand, are beginning to develop and 
implement national food strategies that call for a focus on healthy and 
sustainable diets.

• Government public health agencies, including the New Zealand Ministry of 
Health, are promoting less red meat and more plant protein through nutritional 
guidelines. 

• Supply chain disruptions are prompting governments to think more about 
import substitution and food security, including a focus on sustainable, local 
food sources for a growing population.

Governments and innovation are driving the global plant-based protein market through sustainable food systems 

2 | The global plant-based protein market

13

• Increasing production has broadened the scope of alternative-protein product 
availability for consumers. It is now much easier for consumers to find a range of 
plant protein products on supermarket shelves.

• Plant-based analogues were originally served as a substitute for red meat and 
poultry, the most common example being plant-based burger patties. Now, 
growing demand has led to the development of a wide range of meat 
analogues, including seafood. 

• Plant protein extraction capability has improved significantly, generating a 
larger use-case for inclusion in food products.

• Functional properties of hydrolysed pea protein have increased their use in the 
global food and beverage market.

• Numerous fast food chains such as McDonalds and Burger King have developed 
meat-free versions of their traditional burgers.

• Blended meat products (meat blended with plant-based ingredients) have been 
developed to satisfy the needs of the ‘meat reducer’. These offer a healthier 
alternative to strictly meat without compromising on taste.

Innovation

Government policy is largely responding to environmental issues and the desire to create more sustainable food systems that will feed a growing population without 
further damaging the climate. At the same time, technology advances and product innovation is bringing more and better plant protein alternatives to the market.

Government policy
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Healthy, sustainable consumer lifestyle choices are driving plant-based protein into the mainstream
The environmental footprint of a range 

of protein sources

2 | The global plant-based protein market

Shifting consumer preferences and environmental concerns show that more and more people are choosing plant 
protein products for health and environmental reasons.

• Shifts in consumer preference towards a healthy, sustainable lifestyle with less dependence on animal proteins, driven 
by growing understanding of the effects of meat consumption on health. 

• Rise of the vegan, vegetarian diets, and the western “flexitarian” - primarily vegetarian with some high quality, sustainably 
sourced meat. 

• Increase in demand for wellness-focussed organic food and beverages and “clean-labelled” ingredients/products.

• Greater awareness of animal welfare practices in the meat industry, its ecological impact and animal-borne diseases 
have led to more consumers opting out of or reducing meat consumption. 

• Consumers now think about “protein” rather than “meat” in their diets, leading them to be more willing to try alternative 
sources of protein.

Shifting consumer preferences

• The food system is one of the largest contributors to global greenhouse gas emissions. A decrease in the size of the 
livestock agriculture industry, combined with an increase in sustainably grown plant foods is considered a key part of efforts to 
combat climate change.

• The impacts of livestock agriculture on biodiversity and freshwater quality are pushing some consumers to reduce meat 
consumption or exclude meat from their diet, and source environmentally-friendly food grown locally.

• Plants, in particular legumes, have a lower greenhouse gas footprint compared to animal products. pea and fava bean are 
also considered a sustainable source of protein due to their nitrogen-fixing properties and low fertiliser requirement.

Environmental concerns

14

Source: Poore and Nemecek (2018). Note that these are averages based on over 
100 countries.
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The shift from animal protein to plant-based alternatives is dominated by consumers in developed countries

Key Insights

• The US had the largest market share by country in 2019 (24% to 28%) owing to the large 
number of extraction facilities in North America. 

• The European market is projected to account for the largest market share in terms of 
consumption by 2025 driven by large-scale plant-protein production, the incorporation of 
plant proteins in processed foods and the increased prevalence of plant-based diets.

• Japan and China have the highest projected compound annual growth rate (CAGR) of 
10%-11%.
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Regional zoom-in: Germany
Sales of plant-based meat in Germany totalled €357 million in 2020, making Germany the 
largest and fastest growing market in the European Union, with 76% year-on-year growth. 
Meat consumption in Germany is in decline driven by rising numbers of vegetarians (10% 
of the population) and flexitarians (estimated 50% of the population). Similar to the 
Netherlands, the German Nutrition Society is encouraging consumers to eat less meat. 
The newly elected centre-left German Government stated in 2021 it “will strengthen 
plant-based alternatives and advocate for the approval of innovations such as alternative 
protein sources and meat substitutes”.
Source: The German market for alternative proteins: a niche market with strong growth, New Zealand Foreign 
Affairs and Trade, January 2022. 

2 | The global plant-based protein market

Population growth and an increase in protein consumption due to rising societal wealth is expected to continue driving increased demand of plant-protein across the 
developing world in the coming years.
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Source: Pea Protein Market by Geography and Product - Forecast and Analysis 2020-2024, Technavio, April 2020
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Pea and

fava bean protein 
The rise in consumer demand for plant-based proteins 
has led innovators to look for the ‘best sources of 
protein’ to use in particular products. Over recent years 
there has been increased interest in the application of 
pea protein which is a rich source of easily digestible 
nutrients. 
Fava bean protein is still in its early-stage development. 

PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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Pea protein holds 10% of the plant protein product market while fava bean protein is still emerging

Textured Pea Protein is a natural 
and gluten free product which is 
recognised as a high protein 
plant-based meat alternative. 

Textured pea protein is incorporated 
into meat alternatives, dietary 
supplements and beverages. 

It is expected to see rapid growth over 
the next 3 years and continue to be the 
largest segment of the pea protein 
market in 2024.

Pea Protein Concentrate is 
primarily used in meat 
analogue products such as 
Sunfed Chicken Free Chicken 
and Beyond Meat Beyond Beef. 

It is expected to grow strongly 
and contribute 33% of the 
global pea protein market in 
2024. 

Pea Protein Isolate is commonly used as a dietary 
supplement. 

It is expected to weaken its relative position in the overall 
market to become the smallest segment of the market in 2024. 
Despite this, a CAGR of 7.2% is expected for the period.

Pea protein is one of a number of alternative protein 
products on the market. Soy and wheat protein make up 
the majority of the market due to their historic use in Asian 
markets. 

A report published by Persistence Market Research in 2019 
found that soy protein makes up about 60% of the global 
plant protein market, with pea protein making up about 
10%.

Pea protein market share

Source: Global Market Study on Plant-based Protein: ‘Flexitarian’ Dietary 
Preferences Boosting Demand, Persistence Market Research, October 2019 Source: Pea Protein Market by Geography and Product - Forecast and Analysis 2020-2024, Technavio, April 2020

Pea protein - ~10%

Soy protein - ~60%

Wheat protein - ~22%

Other protein (including fava 
bean) - ~8%

3 | Pea and fava bean protein

There are three types of extracted pea protein used for different purposes in the food and beverage sector: textured, concentrated or isolated form. Fava bean 
protein can be extracted and processed into the same three forms, but the market is much less developed and less information is available on its uses.

Plant protein market share by product (2019)

Pea protein product types and market share

17
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Pea protein is most commonly used in dietary supplements 

3 | Pea and fava bean protein

In 2019, 68% of all pea protein was used in dietary supplements. The rest of the market is primarily made up of bakery products, meat substitutes and beverages.

68% of all pea protein extracted is used in dietary supplements as it is a rich 
source of branched-chain amino acids, especially arginine, which improves 
blood flow and aids in muscle growth. It is easily digestible, vegan, 
hypoallergenic and can be well absorbed in a variety of diets. 

The rising incidence of certain lifestyle diseases such as obesity has caused 
an increase in the use of plant-based protein in weight loss and workout 
supplements over the past few years. Pea protein is known to keep you full, be 
positive for heart health and build muscle mass making it an attractive dietary 
supplement.

Dietary Supplements
Beverages, bakery products and meat substitutes accounted for 30% of the overall 
market share for 2019. Demand for pea protein as a blended ingredient has increased 
due to the functionality of pea protein compared to other plant-based protein. As a 
hypoallergenic product it is being used more widely in baked goods and convenience 
products. This market share looks likely to increase over the short-medium term as a 
rise in the prevalence of gluten intolerance has prompted fast food vendors and sellers 
to use pea protein in baked goods instead of traditional flours. 

Pea protein is increasingly used in plant-based meal replacement beverages due to 
its emulsifying capabilities and the essential amino acids it contains. These products are 
typically fortified with other vitamins and minerals to create healthy and nutritious 
beverages.

Beverages, bakery products and meat substitutes

18

Source: Pea Protein Market by Geography and Product - Forecast and Analysis 2020-2024, Technavio, April 2020

Meat substitutes 9% Beverages 4%Others 1% Bakery Products 17% Dietary supplements 68%
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Fava bean protein is still in early stage research and development

Fava beans have a slightly higher protein content than peas: fava beans are 26% protein 
compared to 23% for peas.

Fava bean protein products

Fava bean isolate is 
increasingly used in 

dietary supplements, 
including this one sold 

by NZ Protein

Beyond Meat has 
recently released a 
chicken substitute 
containing fava bean 
protein concentrate

Profusion Organic 
markets a blended 
protein mince with 
pea and fava bean 

protein

3 | Pea and fava bean protein

Fava bean protein has some advantages over pea protein, including its neutral taste and versatility, 
but it also has some limitations which have impacted its usability compared with other plant proteins.

• Fava bean protein is tasteless (more so 
than pea protein) and has a neutral 
colour, making it a suitable ingredient 
for a wide range of applications.

• Fava bean protein has higher levels of 
branched chain amino acids than pea 
protein and can aid digestion.

• The nitrogen fixing properties of fava 
beans are slightly superior to peas, 
although risks associated with soil-borne 
disease still exist.

• Fava beans can germinate and grow in 
very cold environments.

Benefits

• Fava beans have a higher calorie 
content than peas, making them less 
suitable for some applications such as 
certain dietary supplements.

• Fava beans can cause “favism”, which 
is a genetic disease affecting about 4% 
of the global population. Favism causes 
a sudden rapid breakdown of red blood 
cells, a condition known as hemolytic 
anemia.

• Fava bean production as a plant-based 
protein for human consumption is new. 
The supply chain for use as a 
functional foods ingredients is relatively 
immature.

Limitations

19
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Dry extraction

Product is dehulled, then 
ground up and milled to 

reduce particle size into a 
coarse or fine flour

Air classification is used to 
separate smaller protein 

particles from larger starch 
and fibre granules

Protein can then be 
packaged and shipped

This process produces 
protein concentrate 
of about 65% protein, 
which is ideal for meat 

analogues

Wet extraction

Product is dehulled, 
then ground up and 

milled to reduce particle 
size into a coarse or fine 

flour

Flour is mixed with 
water mixed and an 

alkali in a heated vessel. 
This causes the proteins 

to dissolve along with 
sugars and other 

soluble parts of the pea 
or fava bean

Fine solids are 
separated from the 

solution to purify the 
product

The precipitated protein 
is separated from the 
rest of the solution by 

filtration of centrifugation 
and washed

The separated protein is 
then spray-dried and 

packaged

This process 
produces protein 
isolate of about 

85% protein, which 
is more often used 

in dietary 
supplements

There are two ways to extract protein from peas and fava beans - dry and wet extraction

3 | Pea and fava bean protein

Dry extraction is much cheaper and produces protein concentrate suitable for meat analogues. Wet extraction produces a soluble protein isolate, more suitable for 
dietary supplements and beverages.

20PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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Dry extraction

90% fibre

Pea protein 
concentrate

Starch 
‘byproduct’

Fibre 
‘byproduct’

60 % 
Protein

25% starch

15% 
moisture/other

10% Protein

75% starch

15% 
moisture/other

10% protein, 
starch and other

Pea /
Bean

Wet extraction

90% fibre

Pea protein 
isolate

Starch 
‘byproduct’

Fibre 
‘byproduct’

85 % 
Protein

15% 
sugar/other

98% starch

2% 
protein/other

10% 
moisture/other

Pea /
Bean

Wet and dry extraction produce proteins with different concentrations

The protein extraction 
process creates a 
starch and fibre 
‘byproduct’. These 
byproducts can be 
utilised by multiple 
industries including 
food and beverage 
production, livestock 
feed and textiles. 
This is discussed 
further on page 42.

3 | Pea and fava bean protein

Protein concentrate is usually about 60-65% protein and leaves behind a 75% starch stream. Protein isolate has a higher protein content of around 85% and a more 
concentrated starch waste product. The process for extracting protein from peas and fava beans is the same.

21PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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Global market overview for 

pea and fava bean protein
The global pea and fava bean protein market has grown 
rapidly with the shift in consumer behaviour away from 
meat and animal-based products to more sustainable, 
healthy food.
Large companies are seeing the opportunity and investing 
in extraction and ingredient manufacturing capabilities to 
capitalise on the growing popularity of this type of protein.

Confidential draft for discussionPwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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The pea protein market is forecast to grow rapidly until 2025, while the fava bean protein market is still juvenile

The value of the global pea protein market is expected to grow from NZD1.1bn in 
2020 to NZD2.1b by 2025, recording a CAGR of 13.5% during the period.

This represents significant growth opportunities for product manufacturers. 

According to New Zealand stakeholders there are some large global companies in the 
market but the product is still identified as a ‘new’ or ‘novel’ ingredient and as such 
there is opportunity to improve the product: especially the taste and the versatility for 
use in more consumable products.
Source: Pea Protein Market Report, MarketsAndMarkets, December 2021

Pea protein market growth

NZD1.1b NZD2.1b

2020 2025

Due to its immaturity, there is no freely available data on the fava bean protein market 
specifically. But, the value of the global fava bean market is expected to grow from 
NZD4.52bn to NZD5.12bn by 2025, recording a CAGR of 2.2% during the period. 

Due to the number of high-profile appearances in products such as Beyond Chicken, 
it is likely that fava bean protein will increase its share of the alternative proteins 
market. 

Bruno Gehin of Roquette states ‘that while fava bean has great potential and 
manufacturers are interested in the protein, there is a problem of access…. and new 
methods of cultivating, harvesting, processing and transporting may be needed’. 
Sources: https://www.fooddive.com/news/fava-beans-plant-protein-ingredient/616861/

 Fava Beans Market, Market Data Forecast, January 2022

NZD 
4.52b

NZD 
5.12b

2020 2025

Fava bean market growth

Note that this graph is for fava beans not fava bean protein

4 | Global market overview for pea and fava bean protein

The value of the pea protein market could double in size by 2025 presenting significant opportunities for product manufacturers. There is limited available data for the 
fava bean protein market but evidence indicates the growth in the bean market is partly driven by early mover fava bean protein product manufacturers.
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The factors driving the growth in pea and fava bean protein are similar to those for all plant-based proteins

• It is a unique clean-labelled ingredient with 
nutritional and functional properties. 

• It contains branched chain amino acids which 
are often missing from a vegetarian or vegan 
diet.

Pea and fava bean protein is safe, 
non-GMO and hypoallergenic

4 | Global market overview for pea and fava bean protein

The environmental benefits of peas and fava beans coupled with increased innovation and protein functionality will drive strong growth in these protein markets.

• Hydrolysed pea protein has multifunctional 
properties that can be utilised in a wide range 
of applications in global food and beverage 
markets.

• Pea protein exhibits emulsifying and gelling 
properties and has higher water retention 
capacity than other hydrolysed plant proteins, 
making it ideal for a wide range of products. 

Rising demand for hydrolysed pea protein

• As a low-carbon protein source, peas and fava 
beans are considered a more sustainable 
option than some other plant protein options. 

• As nitrogen-fixing crops, planting peas and 
fava beans can improve soil quality and 
reduces the need for fertiliser use on farms. 

Environmental benefits of peas and fava 
beans

• Pea and fava bean protein is highly functional 
in bakery products as it is hypoallergenic. 

• Increased spending on convenience food 
products in developing countries observed.

• Health conscious consumers in Western 
countries are demanding high protein snacks.

Spending on convenience food products

- Competition in the market will encourage 
product innovation in the coming years.

- Innovation will encourage vendors to invest 
heavily in developing advanced products to 
maintain their position and support growth in 
the market.

Competition and innovation

• Recent advancements in fava bean plant 
breeding techniques has reduced the amount 
of anti-nutritional factors (ANFs) such as 
vicine, convicine, glycosides and tannins in 
fava beans, generating a higher quality fava 
bean protein.

Fava bean has seen recent advancements 
in plant breeding techniques
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The global pea protein market is highly competitive due to the presence 
of many local and international vendors. Established players such as 
DuPont, Roquette, Ingredion and Cargill hold a sizable market share, owing to 
their scale of operations, high investment capabilities and brand value. 

Factors such as the rising demand for plant-based diets, increased use of 
different variants of pea and fava bean protein in various types of foods and 
beverages, and the increasing demand for pea protein in the animal feed 
industry are expected to intensify competition for users and manufacturers of 
pea protein.

There is separation between the plant-protein ingredients producer who 
extracts and blends the protein, and the food manufacturer and product 
developer that utilises the extracted protein. Many consumer product 
developers blend plant-protein with other raw materials in developing 
products for sale (e.g. Impossible Foods, Beyond Meat). 

Ingredient manufacturer Roquette has developed an widely applicable 
ingredient called “NUTRALYS” which is a blend of yellow pea, fava bean and 
wheat proteins designed to deliver sustainable nutrition that consumers want 
in their alternative protein product. 

Other formulations of NATURALYS are also available in strictly pea, fava 
bean and wheat protein varieties for inclusion in various consumer food 
products.

Key players in the pea and fava bean protein market hold sizeable market share

Company Origin Products
Axiom Foods USA Yellow pea protein, Neutral pea protein, hydrolysed pea 

protein, Textured pea protein
Burcon Nutrascience 
Corp

Canada Pea protein

Cosucra Groupe 
Warcoing

Belgium Pea protein, Pea fibre, Pea starch

DuPont USA Pea protein, pea protein nuggets
Emsland-Starke Germany Pea protein isolate, pea starch
ETChem China Pea Protein
Ingredion USA Pea protein isolate, pea and fava bean protein 

concentrate
NutriPea Canada Pea protein, pea hull fibre, pea starch, pea cell wall fibre

Puris Foods USA Textured pea protein
Roquette Freres France Functional pea protein, soluble pea protein, insoluble pea 

protein
Cargill USA Pea protein
Anchor Ingredients USA Fava bean protein, pea protein

Merit Functional Foods Canada Pea protein

Key players in the pea protein extraction market

4 | Global market overview for pea and fava bean protein

There are many vendors in the pea and fava bean protein market that hold sizeable market share owing to their scale of operations, high investment capability and 
brand value. 
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Merit Functional Foods entered the alternative protein market in 2019 by partnering 
with Burcon NutraScience to develop better tasting, better performing proprietary pea 
and non-GMO canola protein ingredients. CEO of Merit, Ryan Bracken states that 
the company’s pea and canola proteins have an over 90% purity level, achieved by 
using Burcon’s proprietary extraction technology.

In a new partnership with Bunge, Merit have commissioned a 94,000 square-foot 
production facility in Winnipeg, Canada to “bolster its mission to provide 
plant-based protein ingredients with unmatched purity and quality”. The company will 
produce its portfolio of highly functional and nutritional pea and canola protein 
ingredients at this “state-of-the-art-facility”, which is the only commercial-scale facility 
capable of producing food-grade canola protein in the world. This is another example 
of continued investment in the sector. 

In January 2021, Nestlé announced they would collaborate with Burcon and 
Merit for plant-based ingredients. The deal seeks to combine Nestlé’s product 
development, production and commercialisation expertise with Burcon’s proprietary 
plant protein extraction and purification technology, while leveraging Merit’s protein 
production capabilities.

Roquette has invested over €500 million in pea protein production in the last 
five years including €400 million for the new facility in Canada. The “Plant for 
the Future” facility in Manitoba, Canada will increase Roquette’s global production 
capacity and increase pea protein production in both France and the Netherlands. 
Roquette Frères has significant global reach with 25 production sites in several 
countries including Brazil, China, France, Germany, India, Italy, Lithuania, Spain, the 
Netherlands and USA. 

Whilst Roquette was forced to close labs due to disrupted supply chains amidst the 
COVID-19 pandemic, competitors in the plant-based food market have identified a 
rise in demand for plant-based foods from consumers who have increasingly been 
cooking at home during lockdowns. This is reflected in a recently signed deal with 
plant-based burger pattie company Beyond Meat (USA) to supply ingredients until 
the end of 2022. 

Jean-Phillipe Azoulay, Head of Pea and New Proteins at Roquette stated in October 
2020 that “the market is still very attractive and is growing and Roquette will focus on 
ramping up production as quickly as possible”.

What’s next: Industry developments - Roquette Frères and Merit Functional Foods 

4 | Global market overview for pea and fava bean protein

The main global players in the pea and fava bean protein market continue to increase market share by investing in new extraction facilities. November 2021 saw 
Roquette Frères open the largest pea production plant in the world, expecting annual production capacity of 125,000 tonnes by 2022. 

26



PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility

5

27

New Zealand market overview for 

pea and fava bean protein
Consumption patterns are slowly changing in New Zealand with a shift away from 
animal products in favour of more sustainably grown plant-based alternatives. This 
is supported by an expanding market of alternative protein products and 
government policy that supports sustainability and regenerative food production.
Peas are already grown widely in New Zealand for export and domestic markets. 

PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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Global trends highlight where a New Zealand plant-based protein market could focus its efforts

Trend

Driver

Opportunities

Risks

5 | New Zealand market overview for pea and fava bean protein

Brand New Zealand, offering 100% New Zealand clean labelled ingredients is a great platform to build a plant-based protein market on; supported by global trends for healthier, 
cheaper, veganically farmed plant-based proteins. The risk is the global market is already well established and start-up costs could prove to be a barrier to market. 

28

Healthier and less processed 
plant-based meats will 
become more common

• Demand for healthier alternative 
foods.  

• Demand for “clean-labelled” foods 
that have a short ingredient list with 
fewer fats and additives. 

• Low processed, non-GMO foods.

• Develop 100% NZ ‘clean labelled’ 
products for export. 

• Plant-based protein will become 
increasingly important so there is a 
chance for newer players to enter the 
market and carve out their niche if 
first generation brands do not. 

• Potentially too far behind many of the 
big players such as Heura Foods, 
Daring Foods and Beyond Meat to 
develop a product that could compete 
in the market.

• Plant protein is superseded by 
another protein such as cultured meat 
or insects. 

• Alternative proteins have become 
mainstream with increased visibility in 
both supermarket shelves and 
advertising.

• Meat substitution will accelerate once 
there is price parity between plant 
and animal protein. 

• To transform the standard diet of New 
Zealanders by introducing low cost 
healthy alternative protein products.

• Reduce greenhouse gas emissions. 
• To export to countries where plant 

protein is comparatively more 
expensive.

• Price for products becomes lower so 
payoff for developing a plant may take 
too long.

• Increase in supply of alternative protein 
worldwide may reduce import price, 
making NZ protein too expensive for 
local and export markets. 

• A premium price is hard to achieve for 
New Zealand manufactured goods.

• Increase in prevalence and quality of 
supermarket branded goods which 
are. 

• Increase consumer awareness of 
alternative protein vs relatively 
unsaturated alternative protein 
market.

• To supply NZ supermarket food 
developers with NZ plant-based 
protein (potential for large demand).

• For research and development to be 
funded by supermarkets as well as 
start-ups. 

• Supermarkets could price-gouge 
other entrants to the market.

• Potential for oversupply of 
supermarket branded plant-based 
protein products so that other 
producers struggle for shelf space. 

• Agricultural approach to growing plant 
foods reflects the values of a 
conscious consumer, so is based on 
respect for animals as well as the 
environment and human health.

• Consumer awareness that 
animal-based fertilisers are permitted 
and used in organic agriculture.

• For NZ farms to carve out a niche 
and become veganic farms. 

• Potential value add for plant protein 
that it is veganic.

• For veganic and organic producers to 
respond to changing consumer 
preferences.

• Cost to transition to a veganic farm 
can be high. 

• Likely resistance from NZ growers to 
go veganic (large dairy farming 
population may supply peas). 

• Potential compliance costs. 

Plant-based foods will 
become cheaper in the 
short-medium term

Supermarket brands may 
start to develop alternative 
protein goods. 

Rise in veganic (plant-based) 
farming
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New Zealand’s policy settings support the shift to net zero emissions and sustainable food production

The New Zealand Government has set a 
target to reduce emissions of biogenic 
methane to 10% below 2017 levels by 2030 
and 24%-47% below 2017 levels by 2050, and 
reduce emissions of all other gases to net 
zero by 2050. The global food system is 
estimated to be responsible for around a third 
of total emissions, so these targets will have 
deep implications for the New Zealand 
agricultural sector.

A key pillar of the Fit for a Better World 
programme is helping New Zealand transition 
to a low emissions economy, and in doing so 
“restore the health of our freshwater and 
marine environments, and reverse the decline 
in biodiversity.”
Transitioning the food and fibre industry to 
being sustainable with a lower emissions 
footprint is critical to this goal.

A number of studies have cited legumes as a 
key source of protein in a healthy diet, 
including the New Zealand Ministry of 
Health Eating and Activity guidelines.

The Climate Change Commission’s 
recommendations to Government included a 
14% reduction in the size of the dairy, sheep 
and beef herd by 2030.

5 | New Zealand market overview for pea and fava bean protein

The New Zealand Government is setting policy to deliver on its 2030 and 2050 climate change goals. Livestock emissions need to be reduced and this has signalled a necessary 
change to our future food system; strategies and plans are being produced outlining the future direction for New Zealand’s food system. 
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Consumer insights indicate that New Zealanders are already reducing their meat consumption

Source: Hungry for plant-based: New Zealand Consumer Insights Report. Commissioned by Food Frontier and Life Health Foods, October 2019

1 in 3
New Zealanders are 
consciously limiting their 
meat consumption

According to Hungry for plant-based: New Zealand Consumer Insights, a report commissioned by Food Frontier and Life Health Foods, more than 1.5 million 
New Zealanders are eating less meat and looking for healthier, more sustainable alternatives.

18% more New 
Zealanders identify as 
flexitarian

24% of meat eaters 
have reduced their 
meat consumption

44% 
of meat-reducers are 
baby-boomers

41% of vegans and 
42% of vegetarians 
are millennials

From 2018 to 2019

5 | New Zealand market overview for pea and fava bean protein

According to Hungry for plant-based: New Zealand Consumer Insights, a report commissioned by Food Frontier and Life Health Foods, more than 1.5 million New 
Zealanders are eating less meat and looking for healthier, more sustainable alternatives.
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• Health is the number one reason that 
New Zealanders are eating less meat. 
This is consistent with well-publicised 
studies from health authorities such as the 
World Health Organisation and the 
EAT-Lancet commission that recommend 
consuming less meat for better health 
outcomes. 

• The environment, animal welfare, cost 
and the increasing variety of 
plant-based options available are also 
contributing to the decline in meat 
consumption.

Why are New Zealanders eating less 
meat?

• New Zealanders have mixed perceptions of plant-based meat alternatives which marketers of these products 
are seeking to take advantage of.

• On-pack claims such as “high protein”, “high health star rating”, “sourced from NZ produce”, “great tasting” and 
“free from artificial ingredients” are motivating New Zealand consumers to purchase plant-based meat 
alternatives. 

• Research suggests that there is a clear opportunity for plant-based product companies to better communicate 
nutritional benefits, develop more competitively priced products and deliver better tasting products. 

• 6 in 10 New Zealanders have tried, or are interested in trying the new-generation (designed to mimic meat) of 
plant based meat products, driving the industry from niche into the mainstream. This is creating opportunities for 
New Zealand’s plant-based meat sector to reach both domestic and international consumers. 

New Zealanders’ perceptions of meat alternatives
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There is opportunity for land use change to reduce livestock agriculture and increase crop production  

Farm land use area in New Zealand

5 | New Zealand market overview for pea and fava bean protein

As the map illustrates livestock agriculture dominates the land use across New Zealand, but this will need to change to support the 2030 and 2050 climate change 
goals.

• 44% of farms in NZ are classified as ‘sheep 
and beef’ comprising 9,328,000 hectares;

• 21% are classified as dairy farms, with an 
agricultural area of 2,415,000 hectares;

• 15% is horticultural and orchards;
• 5% is crop farming, covering 284,000 

hectares; and
• 6% is mixed livestock.

Key Statistics

Source:https://www.stats.govt.nz/indicators/agricultural-and-horti
cultural-land-use
Livestock includes: sheep, beef and dairy cattle farming
Horticulture includes: fruit, berry and vegetable growing

Nelson/ Marlborough
91% Livestock | 1% Grain | 8% Horticulture 

Northland
98% Livestock | 1% Grain | 1% Horticulture Auckland

93% Livestock | 1% Grain | 6% Horticulture

Bay of Plenty
88% Livestock | 4% Grain | 8% Horticulture

Gisborne
95% Livestock | 2% Grain | 3% 
Horticulture

Hawkes Bay
94% Livestock | 3% Grain | 3% Horticulture

Wellington
96% Livestock | 3.5% Grain | .5% Horticulture

Waikato
97% Livestock | 2.5% Grain | .5% Horticulture

Manawatu-Wanganui
97% Livestock | 2.5% Grain | .5% Horticulture

Tasman/ West Coast
93% Livestock | 3% Grain | 4% Horticulture 

Southland
92% Livestock | 8% Grain 

Otago
95% Livestock | 4% Grain | 1% Horticulture

Canterbury
88% Livestock | 11% Grain | 1% Horticulture

Taranaki
98% Livestock | 2% Grain 
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Peas are currently grown primarily in 
Hawke’s Bay and Canterbury, but this 
reflects proximity to a freezing facility and 
not necessarily the only suitable areas in 
New Zealand.

New Zealand grown peas are sold worldwide and worth $115m in exports per year

5 | New Zealand market overview for pea and fava bean protein

This includes the common green varieties such as Marrowfat and garden peas, and white peas that are suitable for protein extraction. 

The desktop study found that peas are grown in 
arable regions across New Zealand. Although 
information on peas was available, there was no data 
on the scale and location of fava bean production. 

Pea and fava bean are part of a crop rotation system, 
which means they are one of a number of crops 
planted in any given year, but they are not planted 
every year. Like many other crops, they can cause 
bacteria to build up in the soil, so that soil-borne 
diseases will develop unless the soil is allowed to 
recover between harvests. For this reason peas are 
generally planted every five or six years.

Peas are a favoured rotation crop because they stay 
in the ground for a relatively short period of time 
(although dried peas need about a month longer than 
fresh or processed peas), and they are nitrogen 
fixers. This means they require little or no nitrogen 
fertiliser, which is increasing in price, and they can be 
effective in preparing soil for the next crop rotation.

Frozen peas
• About 81,000 tonnes of peas were grown in 2017, most of 

which are sold as frozen peas. In 2020, peas earned $25 
million in domestic sales and $115 million in exports. 

• Frozen peas are New Zealand’s fifth most valuable vegetable 
export. Exports go to Asia ($54m), Australia ($36m), North 
America ($9m) and Africa ($7m).

• The main player is Wattie’s who grow and harvest the largest 
area of peas in the Southern Hemisphere. Since peas must be 
frozen within 60 minutes of picking, growing is concentrated in 
Canterbury and Hawke’s Bay where freezing facilities are.

White peas
• White peas are the main variety of pea used in the 

extraction of pea protein. 

• About 52,000 tonnes of white peas were grown in 2020. In 
New Zealand, white peas are typically dried and sold as seed 
rather than sold for protein extraction.

• Over the past decade, yields have ranged between 20,000 
to over 50,000 tonnes annually.  According to the growers 
interviewed, strong fluctuations reflect climate variability, crop 
rotations and changing contract values. 

Source: Fresh Facts 2020, Horticulture New Zealand and Plant and Food Research, 2021
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Players in the New Zealand pea and fava bean protein concentrate market want a sustainable food system

5 | New Zealand market overview for pea and fava bean protein

There are a small number of New Zealand companies driving a healthy, sustainable food system by making meat analogues using imported pea and fava bean protein concentrate. 
The projected growth in the global market over the next five years points to further opportunity for innovative food producers to develop plant-based meat analogues. 

Off-Piste Provisions is 
selling pea protein-based 
jerky snack products.

They are driven by a desire to 
develop environmentally 
friendly and healthy food 
products.

Let’s Eat has a range of 
wheat and pea-based 
chicken-like burger, tender 
and nugget products

They are interested in 
developing healthy, 
protein-rich products without 
harming animals.

Plan*t Foods sells a chicken 
analogue, as well as 
plant-based burgers, 
sausages and mince.

They are driven by the need 
for sustainable and healthy 
food in a growing population.

Sunfed sells Chicken Free 
Chicken™, Bull Free Beef™ 
and Boar Free Bacon™.

Sunfed uses “pulses like 
yellow peas because they are 
clean, healthy, 
non-allergenic.”

Nothing Naughty markets its 
No Chicken and No Beef 
plant-based protein products. 

Nothing Naughty is working 
towards sustainable, 
environmentally-friendly 
products with basic packaging 
to keep costs down.

Note that this list may not include every meat analogue company in New Zealand
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The opportunity for a pea and fava bean 

protein extraction facility in New Zealand
For New Zealand based protein extraction to be feasible, a value 
chain approach will be necessary; taking opportunities at each 
stage to harness and use New Zealand’s long history as innovative 
food producers with a strong, sustainable Brand New Zealand.
The value chain considered in this report for pea and fava bean 
protein includes three elements; growing, extraction and 
go-to-market.

PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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The wider value chain offers multiple opportunities to develop pea and fava bean protein

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

New Zealand currently participates in two steps of the value chain: growing of the raw ingredients (pea and fava bean) and go-to-market for the innovative food created from 
imported protein (e.g. meat analogue products). There is no at-scale extraction capability for plant-based protein in New Zealand, however there are opportunities for development 
at each step including areas such as: plant genetics, production, manufacturing, total plant utilisation, product innovation and channel to market.
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Extraction Go-to-MarketGrowing

Seed 
Manufacturers Farmers / Growers Processors Manufacturers Product 

Developers
Retailers / 

Wholesalers

Production

Genetics

Manufacturing

Innovation

Total Utilisation

Channel to MarketOpportunity Areas
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The relatively low value of dried peas and fava beans is a significant barrier to scaling up 
growing. There are other common higher value arable crops such as carrots, maize, wheat and 
ryegrass seeds that can generate much better returns.

However, pea and fava bean have the important benefit of being nitrogen-fixers and have a low 
environmental footprint. This reduces the need for nitrogen fertiliser and has the multiple benefits 
of:

• reducing greenhouse gas emissions;

• preparing the soil for the next crop rotation or to improve grass growth on dairy land; and

• lowering costs for farmers in two ways:

− The price of fertiliser has increased rapidly in recent years, and doubled in the past year. 
Reducing fertiliser use means growers can reduce their on-farm fertiliser costs.

− Fertiliser is a main driver of nitrous oxide emissions from farms. Because peas and fava 
beans have low fertiliser requirements, they cause less excess nitrogen to be left in the soil 
and therefore lead to lower nitrous oxide emissions. This can reduce farmers’ compliance 
costs when their emissions are brought into the Emissions Trading Scheme, or an equivalent 
scheme introduced under He Waka Eke Noa.

Globally, regulations that aim to shift farming to more sustainable practices are being implemented. 
It is likely this trend will gather momentum over the next decade as countries aim to reduce 
greenhouse gas emissions and protect biodiversity.

This is likely to be a key motivator for some farmers, but stakeholder feedback suggested that the 
environmental story still remains a secondary consideration compared to the financial 
impacts of their crop choices.

The price of nitrogen fertiliser has doubled in the 
past yearx2

The price of New Zealand Units on the 
Emissions Trading Scheme is increasing quickly

Economic and environmental incentives could encourage farmers to increase pea and fava bean production

Gross margins for farmers for a range of arable crops in 
2018-19

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

The low market value of pea and fava beans is a significant barrier to scaling up growing, but they have other economic and environmental benefits. 
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Source: Lincoln University Budget Manual, Prepared by Foundation for Arable Research (FAR), 2019.
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Economic considerations for growers will be the catalyst for a shift to growing pea and fava bean

Income, Cost of Production and Gross Margin per Hectare

Note: that dried peas are referred to as “field peas” in the source document

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

When compared to perennial ryegrass and dairy, growers can expect smaller costs of production, as well as lower margins when producing fava beans or peas.

Discussions with stakeholders suggested that if dried 
peas return a similar margin to ryegrass seeds then 
farmers could be sufficiently incentivised to scale up 
growth. 

• At current commodity prices of NZD480/t for fava 
beans and NZD960/t for peas, the growing of fava 
beans and peas make relatively low margins of NZD 
452/ha for beans and NZD1,546/ha for peas. 

• Ryegrass seed currently returns NZD2,471/ha. 

• A 25% increase in the price per tonne would be 
required for farmers to make a similar gross margin 
for peas assuming the costs of production remain 
the same. 

• A 100% increase in the price per tonne would be 
required for farmers to make a similar gross margin 
for fava beans assuming the costs of production 
remain the same.

Price comparison to ryegrass seed

3737

Sources: Lincoln University Budget Manual, Prepared by FAR, 2019. https://www.dairynz.co.nz/business/dairybase/benchmarking/latest-dairybase-benchmarks/.

https://www.dairynz.co.nz/business/dairybase/benchmarking/latest-dairybase-benchmarks/
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6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

Opportunities for 

New Zealand food producers
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Trusted New Zealand extracted pea and fava bean protein could attract a premium on local and global markets

39

The stakeholders interviewed provided insights into the value-add of growing and extracting pea and fava bean protein in New Zealand. They confirmed that “made 
in New Zealand” protein would be seen as a trusted ingredient in international markets if it is high quality and high value. 

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

Ingredients: New Zealand can 
create a suite of premium 
blended or raw ingredients for 
use in consumable products. 

Finished, consumable 
Products: New Zealand can 
create a range of consumable 
products for domestic and 
international markets.

Technology: New Zealand can 
become a “technology hub” for 
the growing and production of 
plant-based ingredients and 
export valuable IP.

Potential Revenue Streams

Asia: Key Asian markets 
including China have a long 
standing history of plant-based 
protein products that NZ could 
tap into. Younger, affluent 
consumers are driving the Asian 
plant-protein market.

USA: Extensive investment into 
plant-based beef substitutes. 
Large total addressable market 
for other innovative plant-based 
products. 

Europe/ UK: Rise of the 
‘flexitarian’ and environmentally 
conscious consumers. Large and 
growing total addressable market.

Potential Export Markets

Alternative protein product 
developers: There are a number 
of innovative alternative protein 
companies emerging in NZ which 
are set to increase as the market 
increases.

Blended ingredient companies: 
Similar to Roquette that create 
ingredients for inclusion in 
alternative-protein consumables.

Animal Feed Companies: These 
companies will likely utilise 
‘waste’ products from the 
production of premium pea 
protein such as starch and fibre.

New Zealand users of 
Extracted peas

Brand NZ: Leverage from New 
Zealand’s recognisable brand for 
high quality products. 

Low carbon: Capture rising 
demand for sustainable products.

Clean labels: Consumer demand 
for clean labels and healthy food. 

Non-GMO: Limited GMO already 
in New Zealand cf. other 
countries (the US). 

Premium products: Demand 
high price for premium products.

Potential Key Value 
Proposition
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Producing pea and fava bean protein locally reduces the environmental footprint of consumable products

Local companies selling pea protein products or 
meat alternatives containing pea protein, including 
Let’s Eat, Sunfed Meats and Off-Piste Provisions 
currently import their pea or fava bean protein 
from Canada, China or Europe.

The price paid for imported pea protein is 
variable. Price is often impacted by availability of 
supply, which can be heavily disrupted by extreme 
weather events which are worsening due to climate 
change. In recent years, supply has also been 
impacted by Covid-19 supply chain issues, which 
has increased reliance on air freight and significantly 
increased shipping costs.

New Zealand companies can currently use imported 
plant-based protein to create a product labelled 
‘made in New Zealand’. However, stakeholders 
indicated that they would prefer to buy 
locally-extracted protein if the price was 
reasonable. Some companies are looking for a high 
quality, low carbon product, but stressed that it would 
need to be price-comparable to an imported product. 

Due to its mostly renewable electricity sector, 
New Zealand can produce lower emissions food 
than most of the world. New Zealand's existing 
levels of renewable energy could eventually create a 
cost advantage, relative to international competitors. 
This is especially true when considering that some 
imported pea protein comes from China, which relies 
heavily on fossil fuels for electricity generation.

Tonnage 5,000 10,000 20,000

Canada 170-2130 350-4260 690-8510

China 140-1760 290-3510 570-7030

Belgium 180-2220 360-4440 720-8880

Tonnes of CO2-e emissions from shipping for a range of tonnages and import origins. 
Note that emissions from air freight can be up to 50 times larger. Calculated from the 
Measuring Emissions Guidance (MfE).  

Kg of CO2-e emissions in the production of pea protein. Electricity emissions factors are 
national averages from Carbon Footprint and the energy consumption to produce 1kg of 
protein is 0.28kWh. Emissions from protein made in China are much higher due to their 
higher proportion electricity generation from fossil fuels. Canada and New Zealand have high 
levels of hydroelectric power, and Belgium gets more than half its electricity from nuclear 
power stations.  

There are emissions associated with importing pea protein from 
other parts of the world

Stakeholder interview: “We are currently landing 
pea protein into the country at $6.40/kg up 
from $5/kg three months ago. We have been 
told that we can expect this to keep heading 
north in the coming years due to increasing 
demand/supply constraints.”

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

New Zealand producers of meat-alternatives import pea or fava bean protein with a high carbon footprint.
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New Zealand has a track record of marketing premium plant-based products

The recent Emerging Proteins in Aotearoa report led by Food HQ mentioned Pic’s 
Peanut Butter as a success story for Brand NZ.

“Pic’s Peanut butter is a remarkable ‘brand NZ’ success story both here and in key 
Asian markets, despite the key ingredient, peanuts, being imported to NZ prior to 
local processing. Peanut growing trials in Northland may lead to a supply of NZ 
peanuts in future, but local production is likely to remain relatively small scale and 
more expensive than is possible overseas. As the ‘hero’ ingredient in peanut butter, it 
would be expected that use of NZ peanuts would be clearly highlighted on the label, 
and Pic is anticipating some consumers will pay a premium for this.”

Pic’s has the advantage of being an established brand in the peanut butter market 
that already gets a premium from providing a boutique, independent product. 
Nevertheless, it will rely on consumers being willing to pay more for an entirely New 
Zealand made product.

Great South, Southland’s economic development agency, has secured philanthropic 
funding to build an oat milk processing facility. 

Like pea and fava bean protein, the oat milk market is growing rapidly and New 
Zealand producers are attempting to penetrate a market that already has a number of 
established players. Oat milk producers will be hoping to capitalise on Brand NZ by 
marketing its clean, green, safe and high quality image.

Oats, peas and fava beans grow well in large areas of New Zealand and are 
established crops that can be scaled up. However, New Zealand has a proprietary 
cultivar known as Southern Gold L5, which makes high quality milk, can yield more 
than other cultivars used overseas and is expected to generate a premium.

The L5 cultivar is a key reason for optimism in the oat milk sector. No similar 
developments have been made in the New Zealand pea and fava bean industry yet, 
but the success of the oat milk facility will be an important indicator of whether there is 
scope for entry into other alternative protein markets.

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

There are several examples of New Zealand plant-based food manufacturers that have penetrated the global market despite being more expensive than similar 
products made overseas. 

Pic’s Peanut ButterSouthland-made oat milk
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Peas and fava beans are about 23-26% protein, 
which means the majority of a legume remains 
when protein is extracted. The main byproducts are 
starch and fibre which are commonly used for 
livestock feed, but there is a growing market for some 
byproducts in other sectors. For example, pea starch 
is growing in popularity as a food ingredient in bakery 
products, noodles, sauces and snacks. 

Pea starch can handle very high temperatures, 
making it ideal for pizzas and products cooked at high 
temperature, and is widely used as a thickener 
thanks to its gelling properties. Interestingly, pea 
starch binds well with dairy products, so there may 
be opportunity for food innovators in New Zealand to 
develop products marketed at the flexitarian market.

However, starch separated during wet protein 
extraction has a very short shelf life, so processing 
would have to be done in-house or in a nearby facility. 
New Zealand currently has one starch processing 
plant in Auckland. A partnership or other arrangement 
with this facility might allow the pea and fava bean 
protein market to capitalise on this important waste 
stream.

A sustainable approach to the extraction process could take advantage of useful byproducts 

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

Global efforts to reduce the environmental footprint of the food system have increased the focus on total plant utilisation. Pea protein extraction creates waste so any 
extraction facility is more likely to be successful and get social licence if it ensures waste streams are utilised as much as possible.

The global pea starch market was estimated to be 
worth USD$143 million in 2021 by Markets and 
Markets and expected to grow at a 7% CAGR up to 
2026.

Growth is expected to to come from multiple parts of 
the market.

The growing market for pea starch

Food and 
beverages

Pet food

Textiles
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Australian Plant Proteins has successfully entered the extraction market

Australian Plant Proteins’ (APP) facility in Horsham, Australia primarily extracts protein from fava 
beans, but also produces mung bean, yellow lentil and red lentil protein isolates.

The plant is situated in a key cropping region of Australia and claims to bring significant value 
back to the local farming community. Australia grows very large quantities of legumes, including 
around 400,000 tonnes of fava beans and 100,000 tonnes of white peas. 

The APP facility has recently received a $49m investment from US food giant Bunge with which 
they hope to roughly double their plant’s capacity.

APP has developed a proprietary method of wet protein extraction with the Commonwealth 
Scientific and Industrial Research Organisation that optimised the extraction process and produces 
protein isolates with concentrations of over 85%.

Their hope is that the high quality of their product will allow it to penetrate the global market. 

6 | The opportunity for a pea and fava bean protein extraction facility in New Zealand

Australian company Australian Plant Proteins opened its fava bean fractionation facility in late 2020 and has just received a $49m investment to expand further.



PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility

7

44

Options for commercialising pea and

fava bean protein extraction in New Zealand
There is potential to establish a successful extraction facility in New 
Zealand, but it is necessary to consider alternative value structures 
and investment sources to de-risk investment.

PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility
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7 | Options for commercialising pea and fava bean protein extraction in New Zealand

Estimated start-up costs and 

cost-benefit analysis
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Capital requirements for an extraction facility vary based on production capacity and location

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

46

There is very little publicly available data on start-up costs of existing extraction facilities. Some available data is shown below and illustrates that costs are 
influenced by in-country prices for materials, labour and land. A detailed costing analysis would be needed to confirm costs of such a facility in New Zealand.

Company Location Annual quantity of pea and 
fava bean processed (tonnes)

Start-up costs (NZD)

Roquette Manitoba, Canada 125,000 $460m planned (actual cost around 
$650m due to covid supply issues and 
upgrades added after initial costing).

NutraScience Corp. Manitoba, Canada 20,000 (pea and canola) $57m

LATRAPS and VAKS Latvia 138,000 $145m

Note that these are illustrative only and should not be used as precise estimates of costs. A detailed assessment of the cost of setting up an extraction plant was out of scope of this report.

Project costs range widely depending on location, and access to equipment and 
materials. Based on the stakeholder interviews, a small facility that processes around 
15,000 tonnes of pea and fava beans a year would be suitable in New Zealand. 
 

The vast majority of the costs identified above (~90%) is investment in the site and 
machinery to build the plant. The remaining 10% would go to financing and working 
capital. The machinery necessary to extract protein is readily available 
industrial-scale equipment, some of which is similar to dairy processing technology.

Sources: 
https://www.foodprocessing-technology.com/projects/roquette-pea-protein-manufacturing-plant-portage-la-prairie-manitoba/\
https://www.newsfilecorp.com/release/45013/Burcon-to-Build-65-Million-Pea-and-Canola-Protein-Production-Plant
ASNS Ingredient and Legume Innovation Network. (May 2021). Bringing Pea Protein to the Market: Production Plant 
Development in Latvia. 
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A simple cost-benefit analysis helps to understand the feasibility of a domestic extraction facility

Variables Scenario One Scenario Two Scenario Three Scenario Four

Extraction facility buys peas or 
fava beans at the current 
market rate and sells protein at 
current market rate.

Extraction facility buys peas or 
fava beans at the current market 
rate and sells protein for a 
premium.

Extraction facility buys peas or fava beans at 
a rate that means farmers get the same 
margin as they would on ryegrass seed and 
sells protein at current market rate.

Extraction facility buy peas or fava beans at a rate that 
means farmers get the same margin as they would on 
ryegrass seed and sells protein for a premium.

Price of protein $6,400/tonne $15,000/tonne $6,400/tonne $15,000/tonne

Price of peas $960/tonne $960/tonne $1,200/tonne $1,200/tonne

Price of fava 
beans

$480/tonne $480/tonne $960/tonne $960/tonne

Profit range $3.25 to 10.45m $22.6 to 29.8m $-0.35 to 3.25m $19 to 22.6m

The intent of the four scenarios is to reflect the plausible boundaries of revenue and costs for a small extraction facility suitable for New Zealand’s likely level of 
production and market. In particular, the scenarios indicate the effects of increasing the price of peas and fava beans to a point that incentivises farmers to scale up 
production and getting a premium for New Zealand extracted protein. The CBA is a simplified analysis involving a number of assumptions around the price of pea and 
fava beans, the extracted protein and costs of production. The results should be interpreted in the context of the assumptions made in each scenario. 

The four scenarios rely on a number of assumptions about the costs of operating the plant and the price received for the protein. These assumptions are based on 
desktop research and conversations with stakeholders. The variable assumptions are in the table below. Note: all scenarios assume an extraction facility capable 
of processing 15,000 tonnes of peas/fava beans would cost approximately $50 million to establish.

Pea and fava bean prices are based on the analysis on page 37, which found that prices for peas and fava beans would have to increase by 25% and 100% respectively to return similar margins to 
ryegrass seeds. The other variables and assumptions made in the cost-benefit analysis are included in Appendix Two. Note that some costs, such as marketing and product development are not 
included in this analysis.

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

To develop an understanding of the feasibility of a New Zealand extraction facility, a simple cost-benefit analysis (CBA) was done. The CBA includes four scenarios 
that reflect possible market conditions, and gives an indication of how profitable an extraction facility would be under those conditions. 
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Best outcomes are achieved with a high market price for extracted protein and coordination across the value chain 

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

Summary: In this scenario, an 
extraction facility earns enough 
revenue to break even and make a 
profit without charging a premium for 
New Zealand-made pea and fava 
bean protein.

Lesson: This suggests that there is 
scope for New Zealand to enter the 
protein extraction market, since at 
current rates for pea and fava bean 
protein a local facility could still be 
successful.

Risks: This facility risks not being 
able to access enough pea and fava 
beans, since the price for dried peas 
and fava beans remains below what 
could be necessary to incentivise 
growers to scale up, although the 
volume of pea and fava beans 
processed is within what is currently 
grown in New Zealand.

Scenario One

Summary: In this scenario, an 
extraction facility earns large profits 
from charging a premium for its 
protein and accessing peas and fava 
beans at current market prices.

Lesson: This reinforces the benefits 
of effective marketing and product 
development that allows New 
Zealand protein to charge a premium 
on the local and global market. 

Risks: As with scenario one, this 
facility risks not being able to access 
enough peas and fava beans, 
especially if growers see the large 
premiums being charged for New 
Zealand protein. This will likely 
increase the price of peas and fava 
beans.

Scenario Two

Summary: Because peas are more 
expensive than fava beans to 
purchase, a facility that processes 
only peas will make a small loss in 
this scenario, while one that 
processes only fava beans will make 
a profit.

Lesson: This reinforces the need for 
scaling up across the value chain. 
Growers are incentivised to scale up 
production in this scenario, but this 
extra production doesn’t present a 
profitable opportunity for an 
extraction facility because the protein 
doesn’t get a premium on the market. 

Risks: This shows that if the price of 
peas increases to incentivise farmers 
to increase production, an extraction 
facility risks not being profitable if it 
cannot attract a premium for its 
product.

Scenario Three

Summary: This scenario is ‘win-win’. 
The extraction facility earns good 
profits and growers are incentivised 
to scale up production to meet its 
needs.

Lesson: Achieving this requires 
coordinated efforts across the value 
chain so that growers have 
confidence they will benefit from 
scaling up production, and an 
extraction facility has confidence that 
it can charge a premium for its 
protein.

Risks: This scenario points to a 
successful extraction facility in New 
Zealand. Risks still exist around 
whether this model would be 
sustainable as more plant proteins 
enter the market and bring prices 
down.

Scenario Four

The CBA illustrates that the best outcome is achieved for both the grower and the extraction facility when the price of New Zealand pea and fava bean protein is 
high. Added value flows through to growers and increases margins on peas and fava beans, incentivising them to increase production.
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There are additional benefits to extracting protein locally that are not captured in the CBA

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

Many agricultural areas are becoming 
more exposed to the impacts of climate 
change as extreme heat, drought and 
intense storms worsen. The physical 
impacts of climate change are reducing the 
reliability of historically safe growing 
regions. For example, Canada’s 2021 pea 
crop was down 43% from 2020 due to 
drought across key growing regions.

Without large-scale adaptation, crop 
failures are likely to become more 
common in the future, which could 
drastically increase the price of imported 
protein. It could also change the way supply 
chains operate, as the reliability of supply 
breaks down and more food producers look 
to diversify their suppliers.

Crop failures

Due to its mostly renewable electricity 
sector, New Zealand can produce lower 
emissions food than most of the world.
If governments around the world start to 
take serious action to transition their energy 
systems away from fossil fuels, or efforts to 
publicise the environmental footprint of food 
are strengthened, New Zealand's existing 
levels of renewable energy could eventually 
create a cost advantage relative to 
international competitors. 

Marketing this aspect of New Zealand 
products aligns well with the image of Brand 
NZ, and makes a statement about New 
Zealand’s food system intentions.

Renewable electricity

Considerations around supply chain stability, import substitution and New Zealand’s renewable electricity production also make domestic production an appealing 
strategic option.

The impacts of COVID-19 have shown 
that supply chain disruptions can make 
domestic supply much more important.
Geopolitical tensions, emissions reduction 
measures and crop failures all have the 
potential to make imported pea protein 
much more expensive or difficult to access 
in the future. 

Import substitution is being talked about 
more and more, and having stable NZ 
supply would mitigate supply chain risks 
significantly and bring comfort to a lot of 
local food manufacturers.

Supply chain security
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Options for a 

New Zealand extraction facility
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Options for an extraction facility are centred around de-risking for investors

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

Given the presence of large, established companies already in the global market and the comparatively smaller scale of a potential New Zealand facility, it’s 
necessary to consider alternative value structures that reduce risks for investors. 

During the course of stakeholder engagement three operating structures and investment models emerged as 
potential options for a pea and fava bean protein extraction facility in New Zealand. The three options are not 
intended to be an exhaustive list, but the most appropriate for the New Zealand context.

The three options are:

1) A government-funded facility

A local or central government body provides some or all of the funding to set up the extraction facility. This 
reduces the barriers to entry, reduces the risk to private investors and could stimulate the development of a 
future export market.

2) A grower collective or cooperative model

A number of growers and food producers come together to jointly invest in an extraction facility. This could 
allow growers to invest beyond the farm gate and capture some of the value added to their products in the 
processing stage.

3) A hybrid plant ingredient facility

Rather than just pea and fava bean protein, a plant ingredient facility is built which processes a range of 
vegetable products. This allows food manufacturers to diversify and increases the likelihood of developing 
products that are competitive in global and domestic markets.

These operating structures and investment models may provide opportunities to reduce risks associated with New 
Zealand entering the market.

This report has not explored the financial/economic feasibility of these options and is limited to the 
opportunities and risks associated with each one.
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FoodWaikato is part of the New Zealand Food Innovation 
Network. They provide a government-funded spray-drying pilot 
plant designed to support innovation in dairy products. 

The facility is owned by the Hamilton City Council and 
Callaghan Innovation, and cost $17 million to build.

FoodWaikato also offers free business support for food and 
beverage companies, and access to funding opportunities for 
businesses looking to grow.

Stakeholder engagement revealed that FoodWaikato clients 
appreciate the open access environment and trusted 
government operator.

Option One: A wholly or partly government-funded facility

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

A local or central government body provides some or all of the funding to set up the extraction 
facility. 

Government funding would significantly reduce the risks for investors. However, it would need to be clear how 
government investment in an extraction facility aligns with and furthers New Zealand’s long term objectives as 
discussed on page 29. A case could be made based on New Zealand’s environmental and food system goals, 
combined with the large area of suitable land for growing peas and fava beans, and New Zealand’s strong history 
of food innovation. However, public-private partnerships can lead to complex ownership structures and 
uncertainty in funding, procurement and costs of operation.

Opportunities Risks

• This de-risks the initial investment process, 
making it easier for growers to enter the industry

• Trusted government funding may give producers 
room to innovate to develop new products

• Decreases barriers to entry into the market

• Government buy-in may give growers 
confidence that they have support in this 
industry and encourage them to scale up pea 
growing

• Government funding may not be enough and 
still require investment from elsewhere, or only be 
enough for an insufficiently small facility

• Funding may be pulled as government priorities 
change or new government is elected

• Government procurement and supply 
processes may create risks for producers’ ability to 
access raw ingredients, market their products and 
protect IP

• Risks from public-private partnerships around 
profit share, alignment with government 
objectives and politics
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Good Farmers New Zealand is a community of independent 
like-minded New Zealand farmers who care deeply about 
sustainable, ethically produced and environmentally packaged food. 

Their goal is to deliver the finest quality natural products to 
consumers direct from the farmer, with minimum environmental 
impact. 

Good Farmers New Zealand, whilst owned by one individual, offers 
an opportunity for small to medium growers and producers to 
strengthen their market visibility, market positioning and profit 
margins by “being part of something bigger” in both global and local 
markets. Something that could be translated to the emerging 
plant-protein market. 

Producers who share this vision can become a wholesale supplier or 
engage in a strategic partnership with Good Farmers NZ. 

Option Two: A grower collective or cooperative

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

A number of growers and food producers come together to jointly invest in an extraction facility.

New Zealand is successful at building collectives and cooperatives in the primary sector. Bringing together a 
group of like-minded growers would give them the opportunity to invest in their produce beyond the farm gate, 
and capture value-add via extraction of the protein. This would give growers and food producers the opportunity 
to work together to enhance efficiency, productivity and yields. But, growers may not have easy access to capital, 
and an investment of this type still presents significant risks.

Opportunities Risks

• No individual grower or producer is solely 
exposed and may give confidence to investors

• There is potential to share ideas, IP and methods, 
and get cheaper access to finance and equipment 
via a collective or cooperative agreement

• Growers can capture some of the value-add that 
happens beyond the farm gate

• Profits are shared between members of the 
collective, so all growers can benefit from product 
development and growth in market share

• By working together, growers may be able to take 
advantage of economies of scale

• Peas are not a high value crop, so investing in 
extraction is high risk

• There may be limited interest from growers
• Losses must also be shared among investors which 

may turn some growers or producers away
• Growers may be locked in to growing peas ahead 

of other crops, giving them less flexibility to change 
plans as a response to climate or market drivers

• Complicated ownership structures could lead to high 
compliance costs, lack of clarity around who provides 
opex or capex

• Funding losses in early years may deter 
capital-constrained growers

• Might get some opposition from other big players like 
Wattie’s and Fonterra



PwC | Off-Piste Provisions | Pea and fava bean extraction feasibility

Dutch company Rubisco Foods opened a plant-based foods 
facility in early 2020.

Although the facility mostly extracts protein from pulses such 
as water lentils, it also produces other ingredients from residual 
flows from the vegetable processing industry, including protein 
from onions.

The facility is designed to reduce waste and have a low energy 
and water footprint, and meet the growing consumer demand 
for natural and clean-labelled ingredients.

According to Jeroen Willemsen from FoodValley Protein Shift, 
and innovation platform, “the plant offers a range of equipment 
that can be used flexibly, from grinding and extraction 
equipment to spray dryers".

Option Three: A hybrid plant ingredient facility

7 | Options for commercialising pea and fava bean protein extraction in New Zealand

Rather than just pea and fava bean protein, a plant ingredient facility is built that processes a range 
of vegetable products.

This facility would process a wider range of ingredients and require a wider range of equipment, so may incur 
higher start-up costs associated with building and operating the facility compared to the other options. But, 
diversifying the plant operations so that it could process a range of plant-based ingredients all year round would 
allow food producers to access a much wider range of markets. Producers could also innovate to find products 
that can generate a premium and succeed in global markets. Costs could be higher if additional machinery is 
needed and smaller volumes are produced, which increases risks and may deter some investors.

Opportunities Risks

• Processing ingredients other than pea and fava 
bean protein means there will be opportunities 
to explore a range of different products

• Processors can capture market share in less 
mature markets than pea protein, and develop 
new products that can generate a premium on 
the market

• Potentially better suited to the New Zealand 
context where there is a wide range of crops at 
relatively low volumes

• Products that are very successful and could 
be scaled up can capture some market share 
then construct their own facility to expand

• This could be costly to set up as it would require a 
wider range of equipment and less likely to be able 
to take advantage of economies of scale

• May be more difficult to be cost-competitive if 
small volumes of many products are being made

• There is a risk that payoff time for the facility is very 
long, and return on investment is weak, if the 
facility struggles to develop successful products to 
be scaled up. 
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Summary of

findings and next steps
This report has found that establishing a successful pea and fava bean 
protein market requires coordinated scaling up across the growing, 
extraction and go-to-market value chain components. But, the 
establishment of an extraction facility comes with significant risk if New 
Zealand products or extracted protein do not succeed in the market. 
More detailed information is needed to fully understand the costs of 
entering the market.
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A successful pea and fava bean protein market requires interaction between value chain components

8 | Summary of findings and next steps

This report shows the opportunities and risks associated with creating a pea and fava bean protein extraction facility in New Zealand using available literature and 
stakeholder interviews. For a domestic market to succeed the value chain needs to be considered holistically; all three stages developed as one coordinated system.

PwC
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• Growing could be scaled up to provide enough peas and fava beans to justify a local extraction facility.

• Stakeholders estimated that the growing area can be doubled if the economic incentive is there.

• peas and fava beans are low-carbon, sustainable options and can be added to or expanded on existing 
crop systems in a number of arable regions of New Zealand.

Growing

• Investment in extraction will be critical but a high risk challenge.

• There are three options or business models for extraction facilities which carry their own risks and need 
to be explored further.

• Investors must be willing to take on some risk in order to break into the globally-established market.

Extraction

• Marketing will be important to grow the demand for New Zealand produced pea and fava bean protein 
in the domestic and global markets.

Market
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SWOT analysis of key considerations across the value chain

8 | Summary of findings and next steps

Stakeholders suggest that New Zealand is well-placed to scale-up some aspects of the value chain, including growing and product development but ensuring New 
Zealand-made pea and fava bean protein can compete on domestic and global markets will be a challenge.

• New Zealand has ample arable land to significantly scale-up pea and fava bean production 
- with additional environmental benefits.

• New Zealand has a proven track record of product innovation.

• New Zealand is known (under Brand NZ) as a producer of environmentally friendly, safe 
and reliable food.

• There is interest from local food manufacturers in using locally produced pea and fava 
bean protein in their products if the price is right.

Strengths

• If the price of New Zealand protein is high, this may be a barrier for domestic food 
manufacturers.

• Current labelling laws mean that foods made in New Zealand with overseas ingredients 
can still be labelled and marketed as ‘made in New Zealand from local and imported 
ingredients.’

• There is an economies of scale for the extraction facility to compete with overseas 
producers of pea and fava bean protein.

Weaknesses

• The market for pea and fava bean protein is growing at pace and data suggests this will 
continue over the coming decade. 

• The global reach of the Brand NZ story of ethical and environmentally friendly food.

• New Zealand products are in a good position as food traceability requirements may 
strengthen. 

• The low carbon footprint of locally grown and locally extracted pea and fava bean protein 
using largely renewable electricity.

Opportunities

• Overseas products which are cheaper to produce and import continue to dominate the 
market.

• Other plant-based products flood the market that are comparable to pea and fava bean 
protein.

• The value of Brand NZ is undermined if the global market questions the environmental 
status of New Zealand products

• Pea and fava bean production is not sufficiently incentivised. 

Threats
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Additional detailed analysis is required to fully understand the potential for an extraction facility in New Zealand

61

8 | Summary of findings and next steps

This report has illustrated there are several opportunities for increasing the production and extraction capability of pea and fava bean protein in New Zealand. But the 
lack of publicly available data means more fulsome work is needed to come to an accurate conclusion on the feasibility for New Zealand to establish an extraction 
facility and scale-up production of pea and fava beans. Some recommended next steps are outlined below.

Incentives
• A study to determine the drivers and possible 

incentives for farmers to change their production 
systems to grow more peas and fava beans would 
help understand the tipping point for scaling up 
production to ensure sufficient raw material was 
available for profitable extraction 

I
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Modelling
• Detailed modelling of the non-financial benefits of 

building a pea and fava bean protein market in 
New Zealand, including effects on export value, 
job creation, emissions reductions and public 
health impacts would paint a clearer picture of how 
an extraction facility in New Zealand could align 
with the country’s long term sustainability and food 
system goals.

• Detailed modelling of the the financial implications 
of building a pea and fava bean protein extraction 
facility in New Zealand would assist a more 
detailed feasibility analysis.

M

Research
• Additional data needs to be collected to 

understand the size of the opportunity to increase 
current pea and fava bean production in New 
Zealand.

• Thorough market research is needed on the 
potential for both domestic and offshore market 
growth among consumers and food producers.

• A detailed assessment on the costs of equipment, 
construction, labour and other operating costs to 
establish an extraction facility is needed.

R
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Appendix One: Stakeholder Engagement List
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Name Category Contact
Callaghan Innovation Research Andrew Muscroft-Taylor

Owen Catchpole
Paul Hamilton

Emerging Proteins NZ Development Abby Thompson

Food Pilot - Palmerston North Development Nikki Middleditch

FoodSouth Development John Morgan

Foundation for Arable Research Research Ivan Lawrie

Massey University Research Allan Hardacre

Ministry for Primary Industries Policy and 
Government

Marie Dawkins
Prakash Narayan

New Zealand Trade & 
Enterprise

Policy and 
Government

Craig Armstrong

Off-Piste Limited Industry Jade Gray

The Food Bowl Auckland Development Al Baxter

University of Otago Research Dominic Agyei

Brain Leadley Grower N/A

David Birkett Grower N/A

Steven Bierema Grower N/A
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Appendix Two: Additional information on cost-benefit analysis
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In addition to the assumptions on price of pea and fava bean and legume protein that varied 
across the illustrative scenarios as outlined on page 47, there were a number of fixed 
assumptions consistent across all scenarios. These assumptions are based on 
conversations with stakeholders and desktop research.

Variable Value
Start up costs $50 million

Capacity (of pea and fava bean) 15,000 tonnes

Protein yield (proportion of legume) 0.15

Starch yield (proportion of legume) 0.3

Fibre yield (proportion of legume) 0.25

Price of starch and fibre $1,000/tonne

Annual opex costs (proportion of start up costs) 0.1
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The cost benefit analysis is simplified and has several limitations   

• The modelling assumed that all product manufactured was sold, 
including protein extracted from pea and fava beans, and the 
starch and fibre byproducts. 

• Each scenario includes the cost of production and profit if the 
facility only processes peas or fava beans. Since peas are 
approximately twice the price of fava beans, this method shows 
the boundaries of the costs and profits for the facility in the context 
of current market prices and the assumptions made in the 
analysis.

• This is a simple CBA that does not include a detailed costing of the 
establishment or operation of the extraction facility. It is designed 
to provide an indication of the possibility of success of a New 
Zealand facility. Much more detailed information than is publicly 
available would be required to perform a sophisticated cost-benefit 
analysis.

• A simple analysis is very useful in providing an indication of 
potential success, and shows that an extraction facility has 
high potential to be profitable, especially if protein vendors can 
get a premium on the market.

Note: Please find a more detailed summary of the assumptions underlying 
all four scenarios on page 61.

9 | Appendices

This graph shows the annual cost of production (COP), revenue and profits for a New Zealand extraction facility in each of the four scenarios. There are important 
considerations when interpreting this analysis.
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This document has been prepared solely for the purposes stated herein and should not be relied upon for 
any other purpose. We accept no liability to any party should it be used for any purpose other than that for 
which it was prepared.

This document is strictly confidential and (save to the extent required by applicable law and/or regulation) 
must not be released to any third party without our express written consent which is at our sole discretion.

To the fullest extent permitted by law, PwC accepts no duty of care to any third party in connection with the 
provision of this document and/or any related information or explanation (together, the “Information”). 
Accordingly, regardless of the form of action, whether in contract, tort (including without limitation, 
negligence) or otherwise, and to the extent permitted by applicable law, PwC accepts no liability of any kind 
to any third party and disclaims all responsibility for the consequences of any third party acting or refraining 
to act in reliance on the Information.

We have not independently verified the accuracy of information provided to us, and have not conducted any 
form of audit. Accordingly, we express no opinion on the reliability, accuracy, or completeness of the 
information provided to us and upon which we have relied. 

The statements and opinions expressed herein have been made in good faith, and on the basis that all 
information relied upon is true and accurate in all material respects, and not misleading by reason of 
omission or otherwise. The statements and opinions expressed in this document are based on information 
available as at the date of the document. We reserve the right, but will be under no obligation, to review or 
amend our document, if any additional information, which was in existence on the date of this document was 
not brought to our attention, or subsequently comes to light. 

It is not possible to assess with any certainty the implications of COVID-19 on the pea protein market, 
domestically or globally, or the economy as a whole, both generally in terms of how long the current crisis 
may last and more specifically in terms of its impact on a specific business or the wider economy. We note 
our advice is subject to significant caveats and caution at this time due to uncertainty that exists for 
businesses including (amongst other matters) access to capital, supply chain disruption, the demand for 
products or services and the extent and duration of the measures implemented by various governments and 
authorities to contain and / or prevent spread of COVID-19. 
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