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To prevent catastrophic climate change, the world needs to reach zero net emissions by 
midcentury.  Achieving that goal will require rapid innovation and large-scale investments in 
every economic sector, including the massive global food and agriculture economy. Within 
that sector, the largest single factor determining climate success will be whether the world 
transitions to low greenhouse gas sustainable protein (SP for short). Fortunately, the rapidly 
emerging SP economy provides enormous economic opportunities for U.S. companies, 
farmers, and workers. American companies are global leaders in low GHG protein innovation 
and production. While the United States has a natural comparative advantage in SP, other 
nations are moving quickly to catch up. Strong public policies are needed to maintain U.S. 
leadership and accelerate innovations that will benefit the American economy and people.  
 
What are Sustainable Proteins? Sustainable proteins (SP) are novel, environmentally friendly 
dietary proteins that mimic the taste and texture of animal-based proteins without the use of 
live animals. There are two primary types of SP, plant-based and cultivated. Plant-based 
meat, seafood, eggs, and dairy are made from novel use of proteins found in peas, nuts, and 
grains, for example. (Traditional plant-based proteins (such as tofu and seitan) can be 
protein-rich and environmentally friendly, but as their taste and texture is considerably 
different from animal proteins, they are not ideal substitutes.) Cultivated meat and seafood, 
by contrast, is real animal meat cultivated directly from animal cells, but without the 
production of actual animals. Just as the goal with renewable energy is to make it 
interchangeable with conventional energy, the goal with plant-based and cultivated meat is to 
win in the marketplace by producing products that taste the same or better to consumers and 
are healthier and more affordable than traditional animal proteins, thus requiring no sacrifice 
by consumers. As Bill Gates wrote recently, “cultivated meat has all the same fat, muscles, 
and tendons as any animal... All this can be done with little or no greenhouse gas emissions, 
aside from the electricity you need to power the [facilities] where the process is done.”1 
 
Why The World Needs SP 
Reason 1: Sustainable proteins are key to achieving global climate goals  
Currently, the global food system produces 34 percent of global greenhouse gas emissions, 
half of which is attributable to today’s system of protein production. Between 2020 and 2050, 
global demand for meat is forecast to increase 40 to 100 percent, mostly in middle-income 
countries.2 Without any changes in meat production methods, this increase in demand could 

 
1 Bill Gates, How to Avoid a Climate Disaster: The Solutions We Have And The Breakthroughs We Need, (New York: 
Knopf, 2021), p. 120. 
2 FAO, World Livestock 2011: Livestock in food security, (Rome: FAO, 2011), 
https://www.fao.org/3/i2373e/i2373e00.htm. 
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raise livestock sector emissions up to 10 gigatons CO2-eq per year.3 This would be a climate 
disaster: even at current levels of demand, emissions from protein production are so high that 
it will be impossible to achieve the Paris Agreement's 1.5°C target if we do not mitigate them, 
meaning that if the sector’s emissions grow significantly, that target will move even further out 
of reach.4 On the other hand, because SPs produce just a fraction of emissions associated 
with the production of traditional animal protein, a transition to SP has the potential to deliver 
14 to 20 percent of the emissions mitigation the world needs by 2050 to stay below 1.5° C.5 In 
part this is because SPs require far less land and less fertilizer to produce, drastically 
reducing the deforestation. In addition, because SP production is concentrated in factories, 
SP can better take advantage of the emissions reductions enabled by renewables than can 
animal agriculture. In this sense, SP is the food & agriculture sector’s way to “electrify 
everything.” 
 
Reason 2: SP has numerous non-climate benefits 
Improved air quality: Production of animal-based foods is associated with numerous adverse 
health outcomes, especially for people living close to industrial animal food production 
operations.6 Studies show that “dietary shifts toward more plant-based foods that maintain 
protein intake and other nutritional needs could reduce agricultural air quality-related 
mortality by 68 to 83%.”7  
 
Improved Food Security and Nutrition: Plant-based meat uses up to 99 percent less land than 
conventional beef, and cultivated meat could use as much as 95 percent less.8 It is therefore 
not surprising that food security has been the motivating factor for the countries that have 
been most aggressive in supporting SP: Israel, Singapore, and China. Because they require so 
much less land than animal products, plant-based and cultivated meat make easier for 
countries to produce far more of their own protein.  
 

 
3 This was calculated by increasing 2012 emissions (7.1 gigatonnes CO2-eq) by 52 percent to estimate 10.8 
gigatonnes CO2-eq in 2050. P.J. Gerber et al., “Tackling Climate Change Through Livestock: A Global 
Assessment of Emissions and Mitigation Opportunities, “ FAO (2013), https://www.fao.org/3/i3437e/i3437e.pdf. 
4 Clark, et al., “Global food system emissions could preclude achieving the 1.5° and 2°C climate change targets,” 
Science 370, no. 6517 (November 2020): 705-708, DOI: 10.1126/science.aba7357.  
5 ClimateWorks original modeling based on Roe, et al., “Contribution of the land sector to a 1.5 °C world,” Nature 
Climate Change 9 (2019): 817–828, https://doi.org/10.1038/s41558-019-0591-9; Stehfest, et al., “Key 
determinants of global land-use projections,” Nature Communications 10, art no. 2166 (2019), 
https://doi.org/10.1038/s41467-019-09945-w; and Poore and Nemecek, “Reducing food’s environmental impacts 
through producers and consumers,” Science 360, no. 6392 (June 2018): 987-992, DOI: 10.1126/science.aaq0216. 
6 Santo, et al, “Considering Plant-Based Meat Substitutes and Cell-Based Meats: A Public Health and Food 
Systems 
Perspective,” Frontiers in Sustainable Food Systems 4 (August 2020), doi: 10.3389/fsufs.2020.00134.  
7 Domingo, et al., “Air quality-related health damages of food,” PNAS 118, no. 20 (May 2021), 
DOI: 10.1073/pnas.2013637118. 
8 “Plant-based meat for a growing world,” The Good Food Institute, 2019, https://gfi.org/wp-
content/uploads/2021/02/GFI-Plant-Based-Meat-Fact-Sheet_Environmental-Comparison.pdf and “Cultivated 
meat LCA and TEA: Policy recommendations,” The Good Food Institute, https://gfi.org/resource/cultivated-meat-
lca-and-tea-policy-recommendations/. 
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In addition, innovation in fermentation and food processing technologies could make 
sustainable proteins both cheaper and healthier than traditional, animal proteins.9 This would 
be a boon for low-income people across the world, many of whom currently cannot afford to 
eat enough protein. 
 
Reduced Risk of Future Pandemics: The United Nations has found that one of the most likely 
causes of the next pandemic is animal protein production.10 By reducing demand for animal 
protein, SP reduces exposure to novel zoonotic diseases and the risk of future pandemics.  
 
Decreased Risk of Antibiotic-Resistant Superbugs: Over 70 percent of all antibiotics are used 
for conventional animal agriculture, leading to the emergence of antibiotic-resistant 
“superbugs.”11 These superbugs already kill between 500,000 and 700,000 people a year, 
and the rate of multi-drug resistance is growing worse in low and middle income countries.12 
By 2050, these superbugs could kill 10 million people annually and cost the global economy 
more than $8 trillion per year.13 Since SPs require no antibiotics, their risk of contributing to 
antibiotic resistance is zero. 
 
Improved Ecosystem Health and Biodiversity Outcomes: Because SP requires so much less 
land to produce than conventional, animal-based proteins, accelerating the growth of SP 
could avoid the loss of tropical forests and other natural habitat, which are currently being 
converted at an alarming rate into cattle ranches soy farms (primarily used for animal feed). 
SPs can also alleviate pressure on wild fisheries and, by reducing agricultural runoff, on 
oceans.14 
 
  

 
9 “Global Innovation Needs Assessments: Protein Diversity,” Climateworks Foundation, November 1, 2021, 
https://www.climateworks.org/wp-content/uploads/2021/11/GINAs-Protein-Diversity.pdf, pp. 12-13. 
10 Preventing the next pandemic - Zoonotic diseases and how to break the chain of transmission, (Nairobi: UN 
Environment Programme and International Livestock Research Institute, 2020), 
https://www.unep.org/resources/report/preventing-future-zoonotic-disease-outbreaks-protecting-environment-
animals-and.  
11 Ritchie, H., “How do we reduce antibiotic resistance from livestock?” Our World in Data (2017), 
https://ourworldindata.org/antibiotic-resistance-from-livestock.  
12 Jacobs, “Denmark raises antibiotic-free pigs. Why can’t the U.S.?” New York Times, December 6, 2019, 
https://www.nytimes.com/2019/12/06/health/pigs-antibiotics-denmark.html; Van Boeckel, et al., “Global trends 
in antimicrobial resistance in animals in low- and middle-income 
Countries,” Science 365, no. 6459 (September 2019), DOI: 10.1126/science.aaw1944. 
13 No time to Wait, World Health Organization, 2019, https://cdn.who.int/media/docs/default-
source/documents/no-time-to-wait-securing-the-future-from-drug-resistant-infections-en.pdf; O’Neill, J., 
Antimicrobial resistance: Tackling a crisis for the health and wealth of nations, Review on Antimicrobial Resistance 
(2014), https://amr-review.org/sites/default/files/AMR%20Review%20Paper%20-
%20Tackling%20a%20crisis%20for%20the%20health%20and%20wealth%20of%20nations_1.pdf.  
14 “An Ocean of Opportunity,” The Good Food Institute, September 13, 2021, https://gfi.org/wp-
content/uploads/2021/01/GFI_An_Ocean_of_Opportunity.pdf.  
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Jobs And Economic Benefits of Sustainable Proteins 
Demand for SPs is significant and growing. As awareness of the health, ethical, and 
environmental advantages of SPs has increased, demand for SPs has grown significantly.15 In 
the last two years, the market for plant-based meat, dairy, and eggs grew by 49% in Europe 
and 43% in the United States, and  global retail sales now total over $4.2 billion for plant-
based meats, representing an increase of 40% since 2018.16 Impossible Foods and Beyond 
Meat are examples of American brands that are leaders in plant-based meat. The rapid 
growth of these companies demonstrates strong consumer demand for these products. 
Alternative milk is the most popular product among consumers, with a household penetration 
rate that ranges from 30% to 50% in key markets.17 However, plant-based meat is the fastest-
growing category. In the United States, for instance, the plant-based meat market has grown 
72% in the last two years. Approximately 18% of US households have purchased plant-based 
meat. Of these, 63% are repeat purchases.18 
 
The growing SP industry represents a tremendous economic opportunity. By 2040, the 
transition to SP products could deliver more than US$740 billion in gross value added (GVA) 
and support more than 8 million jobs globally.19 By 2050, GVA could be as high as US$1.1 
trillion, and the industry could support up to 9.5 million jobs.20 One third of this growth is 
associated with the provision of key agricultural ingredients to make SP (plant-based 
protein/protein cells), while the remaining two thirds are associated with the operation and 
maintenance of SP processing equipment and factories. Importantly, conventional farming 
employment will remain in high demand to supply the key ingredients for SP, as will 
manufacturing jobs to produce equipment for SP factories, such as bioreactors and new 
machinery for plant-based meat production. In addition, engineering and science roles will be 
required to manipulate ingredients and produce final products. 
 
The United States is a global leader in SP production. Nearly three-quarters (72%) of total 
private investment capital in the SP sector has been invested in US-based SP companies.21 
US-based SP companies have also captured just over half (52%) of the value stemming from 
liquidity events.22 Nearly half (47%) of active patents and 62% of pending patents are held by 

 
15 “Europe’s plant-based food industry shows record-level growth,” CORDIS, 2020, 
https://cordis.europa.eu/article/id/429495-europe-s-plant-based-food-industry-shows-record-level-growth.  
16 “US retail market data for the plant-based industry,” The Good Food Institute, 2020, 
https://gfi.org/marketresearch/; “State of the Industry Report: Plant-Based Meat, Eggs, and Dairy,” The Good 
Food Institute, 2020, https://gfi.org/resource/plant-based-meat-eggs-and-dairy-state-of-the-industry-report/.  
17 “Plant-based milk IPO puts dairy alternatives in the spotlight,” ING Think, 2021, 
https://think.ing.com/articles/plant-based-milk-on-its-way-to-going-public.  
18 “Europe’s plant-based food industry shows record-level growth.”  
19 “Global Innovation Needs Assessments: Protein Diversity.” 
20 “Ibid. 
21 GFI analysis of PitchBook data, as of December 2021. Data has not been reviewed by PitchBook analysts. Note: 
investment capital comprises accelerator and incubator funding, angel funding, seed funding, equity and product 
crowdfunding, early-stage venture capital, late-stage venture capital, private equity growth/expansion, 
capitalization, corporate venture, joint venture, convertible debt, and general debt completed deals.  
22 GFI analysis of PitchBook data, as of December 2021. Data has not been reviewed by PitchBook analysts. Note: 
liquidity events comprise mergers, acquisitions, reverse mergers, buyouts, leveraged buyouts, and IPOs. 
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US-based SP companies.23 As these figures demonstrate, the US is a natural leader in this 
growing sector and is well positioned to maintain that lead going forward. 
 
However, there is a risk of falling behind. Other countries are already making sizable 
investments in the SP industry. Singapore, Israel, and China are encouraging rapid growth of 
the SP industry within their borders, and the Danish government recently committed over 
1.25 billion kroner (approximately $190 million) in funding for plant-based foods and the 
farmers who grow them.24 Private and public sector support for SPs is also increasing quickly 
in India,25 though data remains more limited about the scale of its investments in the sector. In 
addition, China’s recently-announced five-year agricultural plan includes cultivated meats in 
the country’s blueprint for food security. By comparison, in state and federal funding, the 
United States has only cumulatively contributed around $27 million to support SP research 
and development; framed differently, that is less than 13% of government funding globally for 
SPs.26 If other countries continue investing in their SP sectors while the US sits on the 
sidelines, we risk forfeiting the opportunity to take advantage of the tremendous economic 
benefits the SP industry could bring to America and increasing our dependence on imported 
proteins.  
 
Public policy is necessary to keep the United States in the lead. While the United States has 
made small recent investments (including $3.5 million by the National Science Foundation 
and $10 million by the US Department of Agriculture), America needs to do far more. To keep 
the United States in the lead and realize the full benefits of SPs, the federal government 
should invest at least $100 million in basic scientific research as well as early-stage 
innovation and market development. The total amount required realize the full benefits of SPs 
is estimated to be approximately $10.1 billion per year in global public spending ($4.4b on 
RD&D and $5.7b on commercialization).27 The U.S. should lead the way, committing at least 
$150m to RD&D and $250m to commercialization per year immediately, with a commitment 
to multilateral advocacy to develop this sector. 

 
23 GFI analysis of PitchBook data, as of January 2022. Data has not been reviewed by PitchBook analysts. 
24 See Teo, “Alternative protein a boon for food security. What can Spore do to this end?” Enterprise Singapore, 
August 20, 2020, https://www.enterprisesg.gov.sg/media-centre/news/2020/august/alternative-protein-a-boon-
for-food-security-what-can-spore-do-to-this-end; Good Food Institute Israel, “Israel is forging a path for food 
tech innovation and growth. Here’s how,” May 3, 2021, https://gfi.org.il/israel-is-forging-a-path-for-alt-protein-
innovation-and-growth-heres-how/; “Denmark announces 1 billion kroner for plant-based foods in historic 
climate agreement,” Good Food Institute Europe, October 6, 2021, https://gfieurope.org/blog/denmark-plant-
based-investment-in-climate-agreement/; Michael Golden, “Marketing Alternative Protein In China: Challenges & 
Success Factors,” Forbes, July 26, 2021, 
https://www.forbes.com/sites/forbesagencycouncil/2021/07/26/marketing-alternative-protein-in-china-
challenges--success-factors/?sh=296ee3326e65; and Ryan Huling, “Look Closer: China is Quietly Making Moves 
on Cultivated Meat,” Good Food Institute APAC, October 19, 2021, https://www.gfi-apac.org/blog/look-closer-
china-is-quietly-making-moves-on-cultivated-meat/. 
25 See Ranya Ramamurthy, “Indian government grants over $600,000 to cell-based meat research,” Good Food 
Institute, April 26, 2019, https://gfi.org/blog/2019-04-26/; Kinga Wojcicka-Swiderska, “Supporting alternative 
protein innovations in India,” Fi Global Insights, February 15, 2021, https://insights.figlobal.com/fi-global-
connect-2021-programme/supporting-alternative-protein-innovations-india-interview. 
26 Data on file with the Good Food Institute, January 2022. 
27 “Global Innovation Needs Assessments: Protein Diversity,” pp. 4-5, 18. 
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In addition, the federal government should take steps to de-risk investments in SP production 
as a means of crowding in needed private capital. Building on the success of past Federal 
efforts to promote socially beneficial technologies, new Federal support could take the 
following forms, among others: 
 

• Dedicated funding for open-access research and development 
• Loan guarantees 
• Federal procurement of SPs 
• Extending existing agricultural support programs to include more support for SPs 

inputs 
• Tax incentives for SP companies 
• Funding for workforce development programs 

 
Finally, the federal government should work to create export markets for SPs. These efforts 
would complement efforts to increase American production of SPs by increasing demand for 
American products abroad. Promising investment destinations include many Asian countries 
that currently lack the cold chains that many SP products require. 
 
Impact On US Farmers & Ranchers 
World of Opportunity. Demand for American farm products is going to skyrocket in the 
coming decades as the world’s population grows to around 10 billion by 2050. U.S. farmers 
and ranchers are also expected to see strong demand for beef, pork, chicken, and other 
animal proteins as billions of people join the middle class and substantially increase their 
consumption of protein. Starting from a tiny base, the emerging market for SP is not likely to 
diminish rising global demand for U.S. animal proteins anytime soon. In the meantime, 
nurturing the growth of SP by supporting US innovators and companies would create billions 
of dollars of US economic growth and millions of new US jobs over the next decade, even as 
the U.S. animal protein sector continues to flourish.  
 
Change is coming for America’s farmers and ranchers. Climate change is an existential threat 
to all, including U.S. farmers and ranchers.  Fortunately, governments, consumers and 
investors are taking action that will speed up in the years ahead. In the medium- and long-
run, economic disruption is unavoidable for all high greenhouse gas sectors, including the 
U.S. agricultural and food community. Farmers need to adapt to survive. New technologies 
are under development, consumer tastes are changing, pressure on the current global food 
system and associated land use practices is growing, and demand for SP is increasing. These 
trends do not depend on US action alone and will continue regardless of the outcome of the 
next U.S. elections. In time, these forces will decrease demand for traditionally produced 
animal protein and dramatically increase demand for climate-friendly food products, 
including SP. To weather these changes, and to avoid being left behind, U.S. farmers and 
food processors need to be part of the transformation. Those who act now to become part of 
the SP supply chain (including by producing the plants and other agricultural inputs needed to 
manufacture SP) will be poised to take advantage of the new climate-smart agricultural 
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economy of the future while at the same time making themselves resilient to many of today’s 
climate risks.  
 
Congress should act now to position U.S. farmers and ranchers to benefit from the inevitable 
growth in demand for SP. Supporting the SP industry itself would help to create economic 
opportunities for farmers and ranchers who wish to be part of the new SP economy by 
producing needed crops and other farm inputs. Congress should fund training for farmers 
wanting to learn to grow new SP crops. Congress should provide funding, training, and 
technical support to farmers and ranchers who want to adopt climate-smart practices. The 
new SP economy will produce many good jobs with high wages in clean, safe work 
environments. America can’t afford to lose these jobs to other nations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
  

 

 
 
 
 

Climate Advisers works to strengthen climate action in the United States and around the world through 
research, analysis, public policy advocacy and communications strategies. We partner with governments, 
non-profits, philanthropies, international organizations, financial institutions and companies to help deliver 
the clean economy. We develop and promote sensible, high-impact initiatives that improve lives, enhance 
international security and strengthen communities. Climate Advisers currently consists of several 
independent organizations collaborating to advance the same mission, including: Climate Advisers Trust, a 
U.S. non-profit, Climate Advisers United Kingdom, a U.K. non-profit, and Climate Advisers Incorporated, a 
global consultancy. Further information is available at climateadvisers.org 
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