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Alternative meats and alternative statistics: 
What do the data say?
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https://theconversation.com/why-cows-are-getting-a-bad-rap-in-lab-grown-meat-debate-103716

“In vitro” or cultured “meats” 

•What it is not 
•An overview on the technology that is used to produce 

this product
•Who has invested
•Who is selling
•Who is buying it
•How it is currently regulated
•What impacts there are likely to be on the livestock 

industry because of it.
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What it is not 

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry

e.g.  Impossible Burger
Beyond Burger

Vegan meat replacements

“in-vitro” or “cultured” meat

e.g.  Memphis Meats
New Age Meats
JUST

“in-vitro” or “cultured” meat

Two distinct products

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry

e.g.  Impossible Burger
Beyond Burger

e.g.  Memphis Meats
New Age Meats
JUST

Vegan meat replacements

“in-vitro” or “cultured” meat

https://theconversation.com/why-cows-are-getting-a-bad-rap-in-lab-grown-meat-debate-103716
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Living cells in the bioreactor must be provided with nutrients in a 
suitable growth medium containing food-grade components that must 
be effective and efficient in supporting and promoting muscle cell 
growth 

A typical growth medium contains 
• synthetic amino acids, 
• antibiotics 
• fetal bovine serum, 
• horse serum 
• chicken embryo extract
• an energy source such as glucose 

If cultured meat is to match or exceed the nutritional value of conventional 
meat products, nutrients found in meat not synthesized by muscle cells must 
be supplied as supplements in the culture medium. 
• Essential amino acids
• Vitamin B12
• Iron
• Micronutrients
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In 2013, our Chief Scientific Officer Professor Mark Post unveiled the world’s first slaughter-free hamburger to a 
packed press conference in London. It was the result of years of research at Maastricht University, and cost 

€250,000 to make. The effort was funded by Sergey Brin, the co-founder of Google.

CH4
Self-propelling,
self-cleaning, 
solar-driven, 
bioreactor BURP
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This is the underlying rationale for cultured meat
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According to a 2019 ATKearney report: 
“Novel vegan meat replacements and cultured meat have the 

potential to disrupt the meat industry”

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry

By 2040 
“only 40% of global 
meat consumption 
will still come from 
conventional meat 

sources”
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According to a 2019 RethinkX report: 
“The winners in food production are likely to be biotechnology and software companies 
– those that have a model where efficient product distribution is key – or those retailers 

and distributors able to adapt to and help shape the new supply chain.”

RethinkX+Food+and+Agriculture+Report.pdf  (September 2019) https://www.rethinkx.com/food-and-agriculture

According to this 2019 RethinkX report: 
“Fermentation farms will be the new food farms”. There will be 
job opportunities engineering, designing, building, & operating 

them.

RethinkX+Food+and+Agriculture+Report.pdf  (September 2019) https://www.rethinkx.com/food-and-agriculture

By 2030 
“70% of all beef 
consumed will 

come from modern 
production 
methods” 

(i.e. not cows)
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Animal Proteins & Beef versus Substitutes

https://www.beefresearch.org/CMDocs/BeefResearch/MR_Presentations/NCBA_BIWFD_ConsumerInsightsN
ewOrleans_Final_012219-09_BeefResearchPosting.pdf

Versus Beef:
The remaining 13.93 
billion pounds is beef.
That is equivalent to 
55,720,000 million 
quarter pounders; aka 
fifty-five billion, seven 
hundred twenty 
million quarter 
pounders

2018 Beef Substitutes: 
0.07 billion pounds = 
70 million pounds = 
280 million quarter 
pounders
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Carbon Footprint CO2-eq, land use (m2), and energy use (MJ) per kg 
product for different products in a number of different studies. 

*Qantis is an independent company (https://quantis-intl.com).

Product
(Num ber of studies)

per kg product (not necessarily nutritionally equivalent)
Carbon Footprint (CO 2-eq) Land use (m 2) Energy Use (M J) Reference

Beef (15) 9-129 7-420 (Nijdam et al., 2012)
30.6 62 Qantis*

30.5-33 92-113 78.6-92.6 (Mattick, 2018)
Mutton/lamb (4) 10-150 20-33 (Nijdam et al., 2012)

Milk (12) 1-2 1-2 (Nijdam et al., 2012)

Pigs (8) 4-11 8-15 (Nijdam et al., 2012)
9 Qantis* 

4.1-5 16-18 16-19.6 (Mattick, 2018)

Poultry (4) 2-6 5-8 (Nijdam et al., 2012)
6 Qantis* 

2.3 9.5 26.6 (Mattick, 2018)

Eggs (4) 2-6 4-7 (Nijdam et al., 2012)
Impossible Burger 3.5 2.5 Qantis*

Soybeans 2 Qantis*
Pulses (2) 1-2 3-8 (Nijdam et al., 2012)

Cultured Meat 1.69     (19% protein) 0.2 26.64 (Tuomisto and Teixeira de Mattos, 2011)
3.67     (19% protein) (Tuomisto et al., 2014)
7.5        ( 7% protein) 4 (Mattick et al., 2015)
25         ( 7% protein) 4 (Mattick et al., 2015)

4-25      (7-19% protein) 2-8 50-359 (Mattick, 2018)

There is a dramatic difference between the 
results of the cultured meat studies 

Product
(Num ber of studies)

per kg product (not necessarily nutritionally equivalent)
Carbon Footprint (CO 2-eq) Land use (m 2) Energy Use (M J) Reference

Beef (15)
9-129 7-420 (Nijdam et al., 2012)

30.6 62 Qantis*

30.5-33 92-113 78.6-92.6 (Mattick, 2018)

Cultured Meat 1.69     (19% protein) 0.2 26.64 (Tuomisto and Teixeira de Mattos, 2011)

4-25 (7-19% protein) 2-8 50-359 (Mattick, 2018)

Tuomisto, H. L. and M. J. Teixeira de Mattos. 2011. Environmental Impacts of Cultured Meat Production. Environmental 
Science & Technology 45(14):6117-6123.
Acknowledgements: We thank …. Björn Lindh (New Harvest), Jason Matheny (Johns Hopkins University, New Harvest), and 
Prof. Mark J. Post (University of Maastricht) for commenting on the article.  
The project was funded by New Harvest (a nonprofit dedicated to cultured meat production).

Mattick, C. S. 2018. Cellular agriculture: The coming revolution in food production. Bulletin of the Atomic Scientists 74:32-35. 
Acknowledgements: This research received no specific grant from any funding agency in the public, commercial, or not-for-
profit sectors. Carolyn S. Mattick is a science and technology policy fellow with the American Association for the Advancement 
of Science (AAAS).
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Mattick et al. 2015. Anticipatory Life 
Cycle Analysis of In Vitro Biomass 
Cultivation for Cultured Meat 
Production in the United States. 
Environ Sci Technol 49:11941-11949.
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The functional 
unit (FU) of 
these analyses 
is kg of product

https://www.rethinkx.com/food-and-agriculture
https://www.rethinkx.com/food-and-agriculture
https://www.beefresearch.org/CMDocs/BeefResearch/MR_Presentations/NCBA_BIWFD_ConsumerInsightsNewOrleans_Final_012219-09_BeefResearchPosting.pdf
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1,300 lb animal produces 639 lbs edible beef 
of which 38% is ground beef  (so 62% is not!)

(FAO 2018; Alexandratos and Bruinsma, 2012).
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H ide,b loo d Bo nes , o ffal

Pr ima l cuts G ro und

Hide

Head

Blood

Organs

(38%)

Bones

Offal

Steaks 

Roasts

(Chuck, Rib

Loin, Round)

Ground

Beef

And in the case of a dairy cow 

– she has also produced milk 

and calves in addition to the 

beef derived from her own 

carcass  

Twenty-four percent of beef 

comes from cull animals with 

76% from finished cattle

By-products of beef (including 

hides, offal, blood, tallow, 

bones, and bone meal) ~11.7% 

sales data based on packer 

data. 

Asem-Hiablie et al. 2019. Int J 

Life Cycle Assess 24: 441. 

The meat replacement industry is attractive for venture $

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry

“In the five years leading up to 2018, $17.1bn (including a $12.5bn 
acquisition of WhiteWave by Danone in 2017) has been invested in 
plant-based food;  with a further $73.3m in cell-based meat companies

According to The Good Food Institute (who are “laser focused on 
using markets and food technology to transform our food system away from factory 

farmed animal products and toward clean meat and plant-based alternatives” )

Cameron, B. & O’Neill, S. (2019). State of the Industry Report: Plant-based Meat, Eggs, and Dairy. The Good Food Institute. 
Cameron, B. & O’Neill, S. (2019). State of the Industry Report: Cell-based Meat. The Good Food Institute. 

Who’s Investing? 

Bill Gates ($105.4 billion) Richard Branson ($3.8 billion) Li Ka-shing ($29.4 billion)     Leo DiCaprio ($235 million) 

Sergey Brin ($53.8 billion) Henry Soesanto (? net worth)   Tyson Foods, Cargill, Horizons Ventures, New Harvest

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry

“In 20 years, only 40% of global 
meat consumption will still come 
from conventional meat sources”

“Cultured meat will win in the 
long run. However, novel vegan 

meat replacements will be 
essential in the transition phase”

According to the 2019 ATKearney report: 
“Novel vegan meat replacements and cultured meat have the 

potential to disrupt the meat industry”

Global meat consumption projections through 2040

https://www.atkearney.com/retail/article/?/a/how-will-cultured-meat-and-meat-alternatives-disrupt-the-agricultural-and-food-industry
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Egg, beef, pork, chicken, fish and milk production 
since 1980 and projected to 2050 

(FAO 2018; Alexandratos and Bruinsma, 2012).
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1751 MMT

402

So doing the simple math, and assuming that only the 402 MMT of land-based meat production 
is replaced with “quarter pounders” of the alternative source 

that would be [(.25 x 402 MMT) X (1,000,000,000/0.1133981)] =

886,258,235,367 plant-based quarter pounders 
(Eight hundred and eighty-six billion, two hundred and fifty-eight million, 

two hundred and thirty-five thousand, three hundred and sixty-seven) 
and for the cultured meat the calculation is (.35 x 402 MMT)X(1,000,000,000/0.1133981)] =

1,240,761,529,514 cultured meat quarter pounders 
(One trillion, two hundred forty billion, seven hundred and sixty-one million, 

five hundred and twenty-nine thousand, five hundred and fourteen) 

by 2040 (~ 20 years)

If by 2040 cultured meat will be 35% and vegan meat 
replacements will be 25% of global meat production then

Listing of companies formed to produce cellular animal-based 
products, and their location. 

Com pany Total Capital Raised Location Product
Aleph Farms

??
Israel

M e at (ste ak)

Appleton Meats ?? Canada B e e f (g ro u n d )

Avant ?? China M e at (u n su re  o f sp e c ifics)

Balletic Foods ?? USA M e at (u n su re  o f sp e c ifics)

Blue Nalu $ 4 .5  m illio n USA F ish /se afo o d

Biftek ?? Turkey B e e f

Biofood systems
??

Israel
B e e f

Bond Pet Food ?? USA P e t fo o d

Cubiq Foods $ 1 3 .6  m illio n Spain O m e g a-3  fats

Finless Foods $ 3 .8  m illio n USA F ish  (b lu e fin  tu n a)

Future Meat Technologies $ 1 4  m illio n  le d  b y  T y so n  v e n tu re s Israel C h icke n , Lam b , B e e f

Higher Steaks ?? United Kingdom B e e f

Heuros
??

Australia
M e at (u n su re  o f sp e c ifics)

Integriculture $ 2 .7  m illio n Japan M e at (u n su re  o f sp e c ifics)

JUST $ 2 2 0  m illio n USA B e e f (w ay g u ), e g g s, m ilk

Kiran Meats ?? USA B e e f

Meatable $ 3 .5  m illio n Netherlands B e e f

Memphis Meats $20.1 million + ?? $$ from Tyson Ventures. USA Meat (general meats)
Mission Barns

$ 3 .5  m illio n
USA

M e at (g e n e ra l m e ats)

Modern Meadow USA Le ath e r

Mosa Meats $ 8 .8  m illio n Netherlands B e e f

Motif Ingredients $ 1 1 7 .5  m illio n USA D airy , e g g s, m e at p ro te in s

New Age Meats $ 2 5 0 ,0 0 0 USA P o rk

New Culture ?? USA C h e e se

Perfect Day (Muufri) $ 2 4 .7  m illio n USA Ice  cre am  (w h e y  p ro te in s)

SeaFuture ?? Canda F ish

Shiok Meats ?? Singapore S e afo o d

Super Meat $ 4 .2  m illio n Israel C h icke n

VOW ?? Australia M e at (g e n e ra l m e ats)

Wild Earth $ 4 .5  m illio n USA M o u se  ce lls  fo r p e t fo o d

Wild Type
$ 3 .5  m illio n U S A M e at (u n su re  o f sp e c ifics)

Jerusalem Post Hi tech news 10/10/2019
ISRAELI START-UP TO BUILD WORLD’S FIRST LAB-GROWN MEAT 

PRODUCTION FACILITY

Future M eat Technologies EVP R&D Dr. M oria Shim oni, founder and chief scientist 
Prof. Yaakov Nahm ias, and CEO Rom  Kshuk. (photo credit: DUDI M OSKOVITZ)

Jerusalem biotechnology company 
Future Meat Technologies has 
announced it will establish the 
world’s “first cultured meat pilot 
production facility,” producing GMO-
free meat cultivated directly from 
animal cells on a commercial scale.

The company plans to establish the 
facility south of Tel Aviv and begin 
operations next year. The expansion 
of research and development efforts 
come after the start-up secured $14 
million in a Series A funding round.

https://w w w.jpost.com //Jpost-Tech/Israeli-start-up-to-build-
worlds-first-lab-grown-m eat-production-facility-604184

Jerusalem Post Hi tech news 10/10/2019
ISRAELI START-UP TO BUILD WORLD’S FIRST LAB-GROWN MEAT 

PRODUCTION FACILITY

This picture from  the article had no caption…..is it lab-grown m eat or chicken?

The company says its laboratory-
based manufacturing model results 
in 99% less land use and 80% fewer 
greenhouse emissions that 
traditionally produced meat.  The 
company plans to introduce hybrid 
products into the market, combining 
plant proteins for texture with 
cultured fats to create the aroma 
and flavor of meat. 
While existing costs are $150 per pound 
of chicken and $200 per pound of beef, 
it aims to market its hybrid products at a 
“competitive cost level” from its pilot 
production facility by 2021.

https://w w w.jpost.com //Jpost-Tech/Israeli-start-up-to-build-
worlds-first-lab-grown-m eat-production-facility-604184

Jerusalem Post Hi tech news 10/10/2019
ISRAELI START-UP TO BUILD WORLD’S FIRST LAB-GROWN MEAT 

PRODUCTION FACILITY

The company’s manufacturing process, during which fibroblast cells double in mass every 24 
hours, enables the production of cell-grown chicken, lamb and beef within only two weeks.

The funding was led by Chicago-based venture capital firm S2G Ventures, a leading backer of 
successful meat substitute developer Beyond Meat, and Swiss venture capital firm Emerald 
Technology Ventures. They were joined by investors Henry Soesanto, the CEO of Philippine-based 
food manufacturer Monde Nissin; UK-based venture capital firm Manta Ray Ventures; and Chinese
food and agriculture technology venture capitalist firm Bits x Bites.

“With this investment, we’re thrilled to bring cultured meat 
from the lab to the factory floor and begin working with our 
industrial partners to bring our product to market,” 
said Future Meat Technologies CEO Rom Kshuk. 

https://w w w.jpost.com //Jpost-Tech/Israeli-start-up-to-build-worlds-first-lab-grown-m eat-production-facility-604184

https://www.jpost.com/Jpost-Tech/Israeli-start-up-to-build-worlds-first-lab-grown-meat-production-facility-604184
https://www.jpost.com/Jpost-Tech/Israeli-start-up-to-build-worlds-first-lab-grown-meat-production-facility-604184
https://www.jpost.com/Jpost-Tech/Israeli-start-up-to-build-worlds-first-lab-grown-meat-production-facility-604184
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Who’s Buying? 

Nobody yet.
However there is still money to be made (at least for the vegan burgers)

• Beyond Meat had its initial public offering May 2019, shares have ↑ ~ 8 fold in value
• July 29th, it had a secondary offering of 3.25 million shares only three months after its IPO. 
• It was reported that shareholders plan to sell 3 million shares, while 250,000 shares will be 

offered by the company itself. 

• Based on value of $222.13 per share, the offering could raise $721.9 million for Beyond. 

• Beyond CEO Ethan Brown planned to sell 39,130 shares, which could net him $8.7 million 
• CFO Mark Nelson planned to sell 55,530 shares, potentially earning him $12.3 million

• Impossible Foods has been valued a $2 billion 
Lucas, A. 2019. Beyond Meat posts mixed quarterly results, announces secondary share offering; stock dives. 
https://www.cnbc.com/2019/07/29/beyond-meat-earnings-q2-2019.html.

Financial Officer

LA-based vegan

SFO Bay Area           
-based vegan

Ethan Brown Pat Brown How is it currently regulated?

• FDA oversees cell collection, cell banks, and cell growth and 
differentiation
• Transition from FDA to USDA occurs during cell harvest stage 
• USDA will then oversee the production and labeling of food 

products derived from the cells of livestock and poultry
• FDA also has a legal standard for what can be called “ice cream” 
• Officially, ice cream must contain no less than 10% milk fat
• As Perfect Day ice cream products have none; they contain 

coconut oil and sunflower oil instead, to remain animal-free, 
and must therefore be labeled as a “frozen dairy dessert”

FDA. 2018. Statement from USDA Secretary Perdue and FDA Commissioner Gottlieb on the regulation of cell-cultured 

food products from cell lines of livestock and poultry. https://www.fda.gov/news-events/press-
announcements/statement-usda-secretary-perdue-and-fda-commissioner-gottlieb-regulation-cell-cultured-food-products

Perfect Day cofounders (Berkeley –based)
Ryan Pandya and Perumal Gandhi

February 27, 2018  https://www.foodnavigator-usa.com/Article/2018/02/27/Perfect-Day-raises-24.7m-in-Series-A-
round-to-commercialize-animal-free-dairy-ingredients

Cellular agriculture 
start-up Perfect Day 
– which is creating 
“vegan” dairy 
proteins without 
cows – raised $24.7 
million in a Series A 
funding round.

According to RethinkX: “The best proxy for land that has no 
alternative productive use might be ranch land”

V an  E e n e n n aam  1 1 /1 9 /2 0 1 9

“by 2030, cattle 
pasture, rangeland, 
and feed cropland 
will decline by about 
50%. This means the 
disruption of the U.S. 
beef and dairy 
industries by modern 
production methods 
will free up about 
300 million acres of 
land by 2030, rising 
to 450 million acres 
by 2035.”

Food+and+Agriculture+Report.pdf  (September 2019) https://www.rethinkx.com/food-and-agriculture

What will be the impact of culture meats?

https://www.cnbc.com/2019/07/29/beyond-meat-earnings-q2-2019.html
https://www.fda.gov/news-events/press-announcements/statement-usda-secretary-perdue-and-fda-commissioner-gottlieb-regulation-cell-cultured-food-products
https://www.foodnavigator-usa.com/Article/2018/02/27/Perfect-Day-raises-24.7m-in-Series-A-round-to-commercialize-animal-free-dairy-ingredients
https://www.rethinkx.com/food-and-agriculture


Alison Van Eenennaam, Cooperative 
Extension Specialist, University of California-

Davis

Nov. 19, 2019

2019 Range Beef Cow Symposium, Mitchell, Neb. 
Please ask for permission to use these slides from 
Email: alvaneenennaam@ucdavis.edu

Data current as of October 2019

Mottet, A. et al. Livestock: On our plates or eating at our table?
A new analysis of the feed/food debate. Global Food Security 14, 1-8, 

Global grasslands 
suitable and 
unsuitable for crop 
production and 
share in land use

Global distribution of cattle 
(Robinson et al. 2014 Mapping the Global Distribution of Livestock. PLOS ONE 9: 

e96084)
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“The highest cattle 
densities are found 
in India, in the East 
African highlands 
(particularly in 
Ethiopia), in 
Northern Europe and 
in South America. 

Desert areas and the 
tropical rain forests 
of Amazonia and of 
the Congo Basin 
have practically no 
cattle.”

2019 Global Beef Production Numbers
Cattle numbers (Million Head; blue, left) 

vs. Beef production (Million Tons; red, right)

USDA FAS Beef and Veal Production - Selected Countries Sum m ary -
https://apps.fas.usda.gov/psdonline/app/index.htm l#/app/downloads V an  E e n e n n aam  1 1 /1 9 /2 0 1 9

Global Greenhouse Gas Emissions by Economics Sector

Greenhouse gas emissions from this sector come 
mostly from cultivation of crops and livestock and 
deforestation. 

This estimate does not include the CO2 that ecosystems 
remove from the atmosphere by sequestering carbon in 
biomass, dead organic matter, and soils, which offset 
approximately 20% of emissions from this sector.

Livestock is ~14.5 % global greenhouse gas emissions 
• Beef ~ 5.95% (~41%)
• Dairy ~ 2.9% (~20%)
• Pig ~ 1.3%
• Buffalo ~ 1.16% 
• Chickens ~ 0.87%
• Small ruminants ~ 0.87%

Gerber et al. 2013. Tackling climate change through livestock: A global assessment of emissions and mitigation opportunities. FAO.

Cultured meat will replace a biotic system with 
a fermentation factory run on electricity 

Nationally agriculture accounts for 9% emissions, slightly 
less than 4% is animal agriculture

https://cfpub.epa.gov/ghgdata/inventoryexplorer/

Agriculture (9%)

Livestock < 4%

https://apps.fas.usda.gov/psdonline/app/index.html
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US Dairy Cattle Inventory 1944; 1964 – 2019
Stocks Down (Million head; blue, left) 

vs. Milk Production Up (Million Tonnes; red, right)
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USDA FAS Beef and Veal Production - Selected Countries Sum m ary -
https://apps.fas.usda.gov/psdonline/app/index.htm l#/app/downloads
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The GHG emissions associated with a glass 
of milk in the US today is ⅓ the 1944 value

Capper, JL  and DE Bauman, 2013. Annual Review of Animal Biosciences. 1 pp. 9.1–9.21

⅓
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V an  E e n e n n aam  1 1 /1 9 /2 0 1 9

USDA FAS Beef and Veal Production - Selected Countries Sum m ary -
https://apps.fas.usda.gov/psdonline/app/index.htm l#/app/downloads
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Inefficient beef production systems result in far 
higher GHG emissions per unit of meat output 

(Herrero et al. 2013. PNAS 110:20888-20893).
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Input/emissions per calorie from some 
common US dietary items on calorie basis

If you totally forget 
health and consume 
a diet that would 
have the least 
impact on the 
environment, you 
would eat a lot more 
fats and sugars. 

Tom MS, Fischbeck PS, Hendrickson CT. 2015.
Energy use, blue water footprint, and
greenhouse gas emissions for current food

consumption patterns and dietary
recommendations in the US. Environment
Systems and Decisions 2015:1-12.

Animal production is a critical component of the U.S. 
economy, and 40% of the value of the global agricultural 

output of the globe’s food systems. 
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• Animal production is a critical component of the U.S. economy, with more than 
1 million farms producing $182 billion in products in 2011 while employing more 
than 2.3 million people and representing 63.7% of farm income (NASS, 2012). 

• In 2014, animal agriculture yielded $440.7 billion in economic output, with $76.7 
billion in earnings, $19.6 billion in income taxes, and another $7.4 billion in 
property taxes (United Soybean Board, 2015).

• Growing animal cells efficiently and keeping contaminants out of the system and 
end product requires energy, attentive management and innovation; whether 
that meat is produced in a natural system that is powered by solar energy and 
the physiology of a ruminant (aka cattle), or in an industrial system using 
electricity & a bioreactor to produce cultured product in a fermentation factory. 

* Rexroad, C., J. et al. 2019. Genome to Phenome: Improving Animal Health, Production, and Well-Being - A New USDA 
Blueprint for Animal Genome Research 2018-2027. Frontiers  in Genetics 10:327-327.

https://apps.fas.usda.gov/psdonline/app/index.html
https://apps.fas.usda.gov/psdonline/app/index.html
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Thanks for inviting me!
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