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Proteins: Contested – Why Now?

► Personal health, Ethical perspectives, Planetary health 
► Zoonotic Diseases
► UN-SDGs - Climate Targets – Biodiversity 
► Earl’s Restaurants (buy animal welfare or buy Canadian?)
► Which source: Beef, Pork, Poultry, Seafood, Fish, Dairy, 

Plant-based

► The future of proteins
► A very complex journey



Comparing meat sources: CO2e/kg product

Source: Poore and Nemecek (2018), Rotz et al. (2019), Putnam et al (2017), 
Pelletier et al (2014), Impossible Foods (2019) – Breakthrough Institute 
‘The Case for Public Investment in Alternative Proteins Smith et al, 2021

Emission intensity – kgC02 eq per 200kcal

Source: Jan 2019, Meat: The future series: alternative 
Proteins, White paper, World Economic Forum

Proteins: Contested



Canada’s Proteins Landscape: Beef, Pork, Dairy

Source: Farm Credit Canada, 2021 Market Report – Beef, Pork, Dairy Sales

• China, Hong Kong, Japan, Mexico 
strong export markets

Beef - Meat Pork

• Bacon and Sausages selling well
• Asian and US export markets

Dairy

• Coffee creamers, ice cream, whipping
cream sell well

• Global demand for meat is strong: rising to $1,200B in sales by 2025, to $1,800B by 2040.
• FCC: Meat exports up >9%, year-to-date. 



Canada’s Proteins Landscape: 
Poultry (Eggs and Chicken meat)

► 2020: 1,205 egg farms in Canada (432 in Ontario) 

► 22,100 layer chickens - avg. per farm 

► Fed. quota: # of eggs (2021) = 762 million (dozen) eggs

► 2,877 chicken farmers in Canada (1,244 in Ontario)

► 185 chicken meat processors 

► 101,900 jobs - C$8B to GDP

Source: Egg Farmers of Canada, 2020 annual report; Chicken Farmers of Canada, 2021, website – Kevin Grier 
Marketing Analysis and Consulting Inc.; 2018 Economic Impact of the Poultry and Egg Industries, Nov. 2018; 
StatsCan, Input-Output Model Simulations, 2019-05-22



Canada’s Proteins Landscape: Seafood and Aquaculture

Canadian aquaculture

► Canada over $2.5B in exports to USA, 
2020

► 250+ Canadian aquaculture companies 
(16 in Ontario), 2020

► 90% farmed salmon

► $5.2B in total economic activity 

► 21,300 FT jobs 

Source: Cdn. Aquaculture Industry Alliance; 
Industry Canada; StatsCan, RIAS Consulting

Canadian wild caught fish seafood - 2020-2021

► Online sales of fish and seafood in the USA 
tripled to US$1.1B

► In 2020 export declines dragged down sales 

► Over C$5B (est.) in seafood product sales

► USA and China best for Cdn. export opps 

► Strong demand for frozen and canned

Source: IRI Worldwide, FoodInCanada 2021 Food 
Industry Report; StatsCan; Farm Credit Canada; 
Quandi; World Bank; IMF; US Census Bureau; 
Nielsen



Canada’s Proteins Landscape: Plant-based

► Plant-based Foods of Canada (PBFC): plant-based food options will make up a greater portion of 
shopping choices, and at the close of 2019, worth $500M, with CAGR 16% (FIC, 2021)

Leading and Emerging Brands

► Roquette | Verdient Foods (Ingredion) | Phyto Organix Foods | More Than Protein Ingredients

Source: Protein Industries Canada



Canada’s Proteins Landscape: 
Total US plant-based sales and growth, category, 2020

Source: SPINS Natural Enhances Channel, SPINS Conventional Multi Outlet Channel, 
52 weeks ending 27-12-2020; The Good Food Institute, 2021; 
FAIRR: A Coller Initiative – Public Report: 
Appetite for Disruption: The Last Serving, Sept. 2021



Source: G. Zhang, et al, Challenges and possibilities of bio-manufacturing cultured 
meat. Trends in Food Science & Technology 97 (2020) 443-450

Synthetic biology-based bioengineering applied 
to cultured meat production and optimizationProduction flow chart of cultured meat 

What are Cultured Proteins?



Source: Cellular Agriculture Canada, Sept 2020. First Steps Towards A Regulatory Framework for Cell Cultured
Food Products in Canada - *For companies developing Novel Feeds, the approval process will require safety
And environmental assessments conducted by the CFIA

Regulating Cell Cultured Proteins:
One scenario in advancing a Canadian process



Regulating Cell Cultured Proteins: 
Issues for Consideration
► Labeling

► Nomenclature (Cultivated-, cell cultured-, lab-grown, ‘meat’, ‘dairy’, ‘fish’) – EU 
issues

► Food safety (ingredients, allergens)

► USA: FDA (Generally Recognized As Safe) GRAS. Perfect Day’s whey protein approval 
= 10 months

► USA: Alliance for Meat, Poultry & Seafood Innovation

► Singapore Food Agency – facilitated safety testing and a framework

► Canada: cell, cultured protein – ‘Novel Food’ by Health Canada. ‘Heme’ in 
Impossible burger was approved in Canada through this process 

► Open Access Research – Public Funding vs. Venture Capital, IP, Patents



The Economics of Cultured Proteins: 
How is Big Protein Responding?

► Tyson Foods, Maple Leaf Foods, Nestle, Cargill, Kroger, Tesco, Unilever – all 
investing in alternative protein, and have teams dedicated to new conventional 
meat alternatives. 

► November, 2021: Brazil’s JBS – the world’s largest meat processor is set to acquire a 
majority stake in Spanish cultivated meat company, BioTech Foods in $100M 
investment. 



The Economics of Cultured Proteins: 
Comparing Proteins

► CanFax Research Services: beef demand in Canada in 2020 highest (apart from 2016) in over 30 years. 

► Food Business News Report – Nov. 17, 2021, 

► ‘We’ve seen a big deceleration [in plant-based meats]’ said C. DuBois, SVP of IRI’s protein practice.

► ‘In the past 6 months, unexpectedly, there has been a deceleration in the category growth rates of plant-based 
protein. The more concerning set of facts are rooted in category performance, which has basically flatlined’ said 
Michael H McCain, president and CEO of Maple Leaf Foods

► 2021 Q3: Greenleaf’s sales fell to C$48M, from C$51.4M during the same period of the year before. 

► Beyond Meat missed its Q3 guidance of between $120-$140M in sales, reporting $106M in revenues during the 
period. 

► CEO of Beyond Meat:  fewer consumer trips, less openness to new products, less interest in healthy 
options,  reduced scope due to Delta variant, labour issues, increased category competition. 

► DuBois, IRI: ‘complicated ingredients in meat substitutes’; ‘have yet to see a carbon footprint’ 



Source: AT Kearney, 2019

The Economics of Cultured Proteins: 
Disruptive Potential



Source: AT Kearney, 2019

The Economics of Cultured Proteins: 
Comparing protein sources – 2025, 2030, 2035, 2040



Source: FAIRR, 2021

The Economic Growth of Alternative Proteins:
Global growth scenarios - % of protein market 2025-2050



Source: BCG and Blue Horizon, 2021 – Food For Thought: The Protein Transformation

The Economics of Cultured Proteins: 
Price Parity in the Next Decade?



• (continuous) Actual production costs of 
cultivated meat  & cultivated seafood from 2013 
-Q2 2021

 
• (dotted) Forecast of cultivated meat cost in 2022 

($/kg)

The Economics of Cultured Proteins: Price Parity

Source: FAIRR, 2021



Source: McKinsey & Co, June 2021, Cultivated Meat Out of the lab, Into the frying Pan

The Economics of Cultured Proteins (CP): 
Cost evolution: CP + Genome Sequencing 



Source: Vergeer, R., P, Sinke, I. Odegard. 2021. Techno-economic assessment (TEA) of 
cultivated meat. Future Projections of different scenarios, CE Delft, Netherlands

The Economics of Cultured Proteins: 
Cost of Goods Sold modeling ($/kg of cultured meat)



The Economics of Cultured Proteins: 
TEA + LCA  - CE Delft

Aspects that stand 
out:

► Energy efficiency

► Energy sources

► Medium Use

► Supply chain 
collaboration

Considerations:

► Future culture media 
production costs

► Major steps to reduce 
production costs

► Improve the production 
process and favourable choices 
in cell types

► Generate or invest in 
renewable electricity



Source: GFI, 2021; X. Guan, Q. Lei, Q. Yan et al, Trends and ideas in 
technology, regulation and public acceptance of cultured meat, 
Future Foods 3 (2021) 100032

The Economics of Cultured Proteins: 
Specialization and primary product/service

Source: Good Food Institute, 2021



Of the top funded plant-
based and cell cultured meat 
companies, half offer chicken 
products. 

NotCo* announced the launch of a 
plant-based chicken product by 
the end of 2021.

Source: FAIRR, 2021. ** this only includes Beyond Meat’s private funding prior it. Its public listing on NASDAQ, ***Good Meat is the 
cultivated Meat subsidiary of Eat Just. This Figure only reflects the funding For Good Meat.

Category Innovations in Cultured Proteins: Chicken



BlueNalu Mission: 

to develop great-tasting, healthy, safe and trusted cell-cultured seafood products 
that support the sustainability and diversity of our ocean. 

BlueNalu’s whole-muscle, cell-cultured yellowtail prepared in a poke bowl

Category Innovations in Cultured Proteins: 
Seafood



Financing Cultured Proteins: 
Venture Capital and Private Equity
► Venture capital leading investments in 

cultured proteins. 

► Celebrities investors: Leonardo 
DiCaprio, Ashton Kutcher, Bill Gates, 
and Richard Branson

► CPPIB, and OTPP are investors

► In 2019, US-based Big Idea Ventures 
launched its New Protein Fund

► Cdn. Investor firm, Eat Beyond Global 
focused on conventional protein 
alternatives



Source: FAIRR, 2021

Financing Cultured Proteins 2010-2020: 
Growth in private investment in alternative proteins 



Source: GFI analysis of Pitchbook data. Note: Data has not been reviewed by PitchBook analysts

Financing Cultured Proteins:
The rapid rise of cultivated meat investments – 2019-2020



Cultured Protein Start-ups and Accelerators:
Recent Financing by Canadian Investors

Source: Ontario Genomics, 2021. ‘Cellular Agriculture: Canada’s $12.5 Billion Opportunity in Food Innovation 



Source: GFI, 2021; X. Guan, Q. Lei, Q. Yan et al, Trends and ideas in technology, regulation and public acceptance of cultured meat, Future Foods 3 (2021) 100032

Innovation and Economic Development:
Geographic Distribution of Cell cultured Proteins 
Companies 



Innovation and Economic Development: 
Switzerland’s FoodTech & Cell Cultured Protein Ecosystem 

Source: ‘Meet the Swiss Food Ecosystem’, webinar hosted by Swiss Food and Nutrition Valley and Accenture’, July 8, 2021



Innovation and Economic Development: 
Israel’s FoodTech & Cell Cultured Protein 
Ecosystem



Innovation and Economic Development: 
‘The Chicken’ – Israeli test restaurant/plant 



Economic Opportunity: 
Cell cultured start-ups and companies in Canada

Source: Ontario Genomics, 2021. ‘Cellular Agriculture: Canada’s $12.5 Billion Opportunity in Food Innovation 



Source: Credit Suisse, 2020 – Alternative Proteins: Exploring the Asian appetite and 
conservation potential. NB: graph does not include prominence of seafood, esp. in Asian diets

Economic Opportunity: 
Meat Consumption by Continent - 2018



Economic Opportunity: 
Consumer Willingness-to-Pay for Premium Alt. Proteins

Source: McKinsey & Co, Cultivated Meat: Out of the Lab, Into the Frying Pan, June 2021.



Where are Canadian consumers w. Cultured 
Proteins?

Source: October 2021, Caddle – Dalhousie survey of 10,019 Canadians on protein preferences



Where are Canadian consumers w. Cultured 
Proteins?

Source: October 2021, Caddle – Dalhousie survey of 10,019 Canadians on protein preferences



Source: McKinsey & Co, June 2021, Cultivated Meat Out of the lab, Into the frying Pan

The Rural Economic Development Opportunity:
Cultured Proteins will need a business ecosystem



‘The Canadian cellular agriculture industry could 
reach $7.5B per year, and create up to 86,000 jobs 
by 2030’  

- 2021 Ontario Genomics: Cell. Ag. study 



Thank you! Questions?
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