Journal of Food Law & Policy
Volume 11

Number 1

Article 9

2015

From the Lab to the Supermarket: In Vitro Meat as a Viable
Alternative to Traditional Meat Production
Trae Norton
University of Arkansas, Fayetteville

Follow this and additional works at: https://scholarworks.uark.edu/jflp
Part of the Agriculture Law Commons, Antitrust and Trade Regulation Commons, Food and Drug Law
Commons, Jurisprudence Commons, Law and Economics Commons, Public Law and Legal Theory
Commons, and the Science and Technology Law Commons

Recommended Citation
Norton, T. (2021). From the Lab to the Supermarket: In Vitro Meat as a Viable Alternative to Traditional
Meat Production. Journal of Food Law & Policy, 11(1). Retrieved from https://scholarworks.uark.edu/jflp/
vol11/iss1/9

This Article is brought to you for free and open access by ScholarWorks@UARK. It has been accepted for inclusion
in Journal of Food Law & Policy by an authorized editor of ScholarWorks@UARK. For more information, please
contact scholar@uark.edu.

FROM THE LAB TO THE SUPERMARKET: IN VITRO MEAT AS A VIABLE
ALTERNATIVE TO TRADITIONAL MEAT PRODUCTION

Trae Norton*
I. INTRODUCTION.
...................................
....... 157
II. HISTORICAL MEAT PRODUCTION.....
.......................
159
III. THE EMERGENCE OF IN VITRO MEAT............................163

A. The Science ofln Vitro Meat.
..................
....... 165
B. London Taste Test..
.................................... 165
IV. SUCCESS AND FAILURE IN FOOD TECHNOLOGY............

....... 167

A. Chicken Nuggets...................
..............
B. Cloned Meat.....................
...............
C. Lean Finely Textured Beef ................
..........
V. SUGGESTIONS............................
...................
A. The Name....................
..................
B. Labeling......................
.................
C. Advertising....................
.................
D. Policy......................
..................
E. Regulation in the UnitedStates......................178
VI. CONCLUSION.
...............................................

168
170
172
173
173
175
176
177
179

1. INTRODUCTION

In 1932, Winston Churchill predicted that 50 years in the future "we
shall escape the absurdity of growing a whole chicken in order to eat the
breast or wing by growing these parts separately under a suitable medium."'
Although Churchill's prediction is about 30 years off, in August of 2013, the
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this article. Mr. Norton would also like to thank the staff of the Journalof Food Law
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1. Jason Gelt, In Vitro Meat's Evolution, L.A. TIMES, Jan. 27, 2010,
articles. latimes.com2O 1 0/janI27/news/Ia-bx-science-meat27-20 10jan27; see Winston
Churchill, Fifty Years Hence, TEACHING AMERICAN HISTORY (Dec. 1931),
http://teachingamericanhistory.org/iibrary/document/fifty-years-hence/.
&
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first ever meat patty grown in vitro2 was consumed in London, England.'
With this historic scientific achievement, many are predicting that in vitro
meat will be a viable solution to the problems associated with industrial meat
production, such as animal cruelty, inefficient natural resource consumption,
and pollution.' Analysts predict that the world population will increase by
approximately 2.6 billion people in the next 45 years, making these problems
more distinct as the demand for meat increases.s However, cost-effective in
vitro meat production is years away-the first in vitro meat patty, weighing
in at five ounces, cost approximately $325,000.6
Like all new technologies, there are many challenges facing the
development, production, and marketing of in vitro meat. Of these
challenges, this comment will address the delicate process of successfully
introducing new food technologies to a skeptical population by examining
historical successes and failures, in hopes of providing in vitro meat
producers a general model to market and sell their product. Part II discusses
the history of meat production and the negative environmental effects that
have become apparent from modem meat production. Part III discusses the
emergence of in vitro meat and the science involved. Part IV examines
Lastly, Part V offers
historical introductions of food technologies.
suggestions for in vitro meat producers based on past food technologies.

2. Merriam-Webster defines in vitro as "outside the living body and in an artificial
environment." In Vitro Definition, MERRIAM-WEBSTER.COM, http://www.merriamwebster.com/dictionary/in%20vitro (last visited Jan. 21, 2015).
3. Kate Kelland, Scientists To Cook World's FirstIn- Vitro Beef Burger, REUTERS
(Aug. 5, 2013), http://www.reuters.com/article/2013/08/05/us-science-meat-culturedidUSBRE97119D20130805.
4. Danielle Elliot, PETA Praises In Vitro Meat, CBS NEWS (Aug. 6, 2013),
M.
http://www.cbsnews.com/8301-205_1 62-57597223/peta-praises-in-vitro-meat/;
Betti Datar, Possibilitiesfor an In Vitro Meat Production System, 11 INNOVATIVE
14 (2010), available at
FOOD SCI. AND EMERGING TECH. 13,
http://diyhpl.us/-bryan/papers2/bio/Possibilities%20for/`20an%20in%20vitro%20meat
%20production%20system.pdf.
5. See Press Release, United Nations, World Population to Increase by 2.6 Billion
available
at
Years
(Feb.
2,
2005),
Over
Next
45
http://www.un.org/News/Press/docs/2005/pop918.doc.htm;Nathan Gray, In Vitro Meat:
Lab-grown Burger to be Unveiled and Tasted Next Week, FOODNAVIGATOR.COM
(July 29, 2013), http://www.foodnavigator.com/Science-Nutrition/In-vitro-meat-Labgrown-burger-to-be-unveiled-and-tasted-next-week.
6. Henry Fountain, Building a $325,000 Burger, N.Y. TIMES (May 12, 2013),
http://www.nytimes.com/2013/05/14/science/engineering-the-325000-in-vitroburger.html?pagewanted=all&_r-0.
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II. HISTORICAL MEAT PRODUCTION
In earlier times, meat demands were met mainly by hunting and
gathering.' With the honing of stable agricultural production, hunting trips
began to decline where agriculture proliferated.' Hunting changed from an
indispensible source of food to a skill used to complement a mainly
vegetarian diet.9 With a steady income of meat and cultivated foods, humans
began experimenting with preservation of surplus meat from larger animals
that could not be consumed in one meal.'o For instance, ancient Egyptians
salted and sun dried excess meat." As societies grew, instead of spending
many hours hunting in the bush, they transitioned to domesticating animals
that responded to communication. 2 Early domestication was a process
whereby succeeding generations of tamed animals were gradually absorbed
into human societies and increasingly exploited, eventually losing all contact
with wild ancestral species.' 3
Domestication allowed butchers to begin experimenting with simple
and efficient slaughtering techniques.' 4 Prior to the proliferation of
slaughterhouses, most animals were slaughtered and processed in a variety
of places, including backyards." However, as public sentiment towards
animal slaughtering shifted to a more sensitive view, some European
reformers argued for centralized "public slaughterhouses." 6
These
reformers justified public slaughterhouses because, among other reasons,
"[T]hey would remove the sight of animal slaughter from public places." 7
One Londoner said of public slaughtering, "[Violence against animals]
educate[d] the men in the practice of violence and cruelty, so that they seem
to have no restraint on the use of it."'" Other Western European countries

7. Stellan Welin, Julie Gold, & Johanna Berlin, In Vitro Meat: What Are the Moral
Issues?, in THE PHILOSOPHY OF FOOD 292, 292 (David M. Kaplin ed., 2012).
8. Id.
9. Id.
10. Javier Mateo et al., Meat Processingin Ibero-American Countries: A Historical
View, in TRADITIONAL FOOD PRODUCTION AND RURAL SUSTAINABLE
DEVELOPMENT 121, 122 (Teresa de Noronha Vaz et al. eds., 2009).
11. Id.
12. JULIET CLUTTON-BROCK, DOMESTICATED ANIMALS FROM EARLY TIMES
9(1981).
13. Id. at 11.
14. See Amy J. Fitzgerald, A Social History of the Slaughterhouse:From Inception
to ContemporaryImplications, 17 HUMAN ECOLOGY REV. 58 (2010), availableat
http://www.humanecologyreview.org/pastissues/herl71/Fitzgerald.pdf
15. Id. at 59-60.
16. Id. at 60.
17. Id.
18. Id.
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followed suit by implementing public slaughterhouses with the same goal in
mind-removing the slaughtering process from the view of the general
public." Ironically, these slaughterhouses were labeled as "public," yet
removed the slaughtering process from public view. 2 0
Public slaughtering concerns surfaced in the United States as early as
the settlement of Jamestown. 2 1 Cattle, pigs, and sheep were brought to
Jamestown from England, with the excess animals being slaughtered at the
beginning of winter. 22 Like their European counterparts, officials in the U.S.
advocated for centralized slaughterhouses away from city cores.23 One of
the earliest establishments of a commercial slaughterhouse occurred in 1662,
when a pig slaughterhouse was established in Springfield, Massachusetts. 24
In 1747, New York City passed an ordinance making it illegal for citizens to
slaughter cattle at their home.25
By the late nineteenth century, "animal slaughtering in the U.S. [was]
an industrialized, mass-production industry." 26 In 2011, the total meat and
poultry production in the U.S. reached more than 92.9 billion pounds, up 800
million pounds from 2010.27 Also in 2011, the American Meat Institute
indicated there were "approximately 6,728 federally inspected meat and
poultry slaughtering and processing plants in the U.S." 28 Total poultry and
turkey production in 2011 burgeoned at 43.5 billion pounds in the U.S., with
Arkansas as one of the top poultry and turkey producing states. 2 9 Total
worldwide meat production in 2007 reached a staggering 275 million tons,
or 550 billion pounds.3 0
An increased demand for and consumption of meat products has led to
a detrimental impact on the environment as meat producers expand their
operations. Livestock systems occupy about 30 percent of the planet's icefree surface.3' "World meat production is contributing between 15 and 24

19. Fitzgerald, supra note 14, at 60.
20. Id.
21. Id.
22. Id.
23. Id.
24. Fitzgerald, supra note 14, at 60.
25. Id.
26. Id. at 61.
27. AM. MEAT INST., The UnitedStates Meat Industry at a Glance, MEATAMI.COM,
http://www.meatami.com/ht/d/sp/i/47465/pid/47465 (last visited Feb. 15, 2014).
28. Id.
29. Id.
30. Meat
Production
Continues
to
Rise,
WORLDWATCH
INST.,
http://www.worldwatch.org/node/5443 (last visited Feb. 15, 2014).
31. Philip K. Thornton, Livestock Production:Recent Trends, FutureProspects, 365
PHIL. TRANSACTIONS OF THE ROYAL SOC'Y B 2853, 2853 (2010).
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percent of total current greenhouse gas emissions."3 2 The main sources of
greenhouse gas emissions are feed production and processing, emissions
from livestock during digestion, and manure decomposition. 3 As of 1997,
animals in the U.S. industrial production system produced a grand total of
approximately 1.4 billion tons of waste.34 For instance, a typical pig farm of
about 5,000 pigs produces waste equivalent to a small city of 20,000 people
with no sewage treatment.35

The industrialization of grain production has allowed farmers to feed a
greater number of animals than those sustained on grass and forage,36
resulting in an inefficient conversion of grain to protein. 37 For example,
cattle require 7 kilograms of grain to produce 1 kilogram of beef; pigs require
4 kilograms of grain to produce 1 kilogram of pork; and poultry require 2
kilograms of grain to produce 1 kilogram of poultry." Furthermore,
industrial meat production requires water for the animals to drink, plus
approximately 1000 tons of water to grow 1 ton of grain for feed.39 Thus, in
2011, the U.S. produced 92.9 billion pounds of meat. 4 0 Assuming it took 4.4
pounds (2 kilograms) of grain to produce 1 pound of meat in 2011, grain
usage converts to approximately 408.8 billion pounds of grain consumed to
produce the 92.9 billion pounds of meat. 4 1 By comparison, between 1995
and 2012, the U.S. donated a total of approximately 165.8 billion pounds of
wheat as a part of the Food Aid Convention.4 2
Large amounts of pesticides are also polluting rivers and streams as a
result of industrial grain farming.43 According to the Environmental
Protection Agency ("EPA"), "agriculture is the main source of pollution in

-

32. Datar, supra note 4, at 14.
33. Major Reductions of Greenhouse Gas Emissions From Livestock Within Reach
2013),
26,
(Sept.
CTR.
NEWS
UN
Agency,
UN
http://www.un.org/apps/news/story.asp?NewslD=46028&Cr-greenhouse&Crl#.Uwjf2
j YODA.
34. Polly Walker et al., InvitedPaper:Public HealthImplicationsofMeat Production
and Consumption, 8 PUB. HEALTH NUTRITION 348, 351 (2005), availableat
http://journals.cambridge.org/download.php?file=%2FPHN%2FPHN8_04%2FS 13689
80005000492a.pdf&code=8d801 d4cdf66ae0dd298f403f4d38dc7.

35. Id.
36. Id.
37. Id.
38. Id.
39. Walker et al., supra note 34, at 351.
40. AM. MEAT INST., supra note 27.
41. 1kg = 2.2 pounds.
42. Charles E. Hanrahan & Carol Canada, InternationalFood Aid: U.S. and Other
DonorContributions, CONGRESSIONAL RESEARCH SERVICE, Nov. 12, 2013, available at
http://www.fas.org/sgp/crs/misc/RS21279.pdf.
43. Walker et al., supra note 34, at 350.
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U.S. rivers ... and contributes to 70 [percent] of all water quality problems
and it estimates
identified in [navigable] rivers and streams,""
approximately 173,629 river miles are affected by agricultural pollutants.4 5
In 2005, global agriculture used 3 million tons of pesticides and over 1,600
chemicals in the manufacture of pesticides, many of which have not been
tested for toxic effects on humans.46
Not only has the slaughtering of land-grazing livestock been
industrialized, but fish have also been domesticated through "fish
farming." 4 7 "The public health implications of the industrial methods used
to grow aquatic species are similar to [those] of the industrial production of
meat and poultry."4 8 Fish farming also has potential ecological effects that
include "habitat destruction, nutrient discharge, and chemical pollution."4 9
For instance, fish farming is contributing to the destruction of ocean fisheries
because it takes 2-5 pounds of wild-caught ocean fish to produce 1 pound of
farmed fish.o Additionally, some researchers believe "wild fish species are
less likely to have cancer-causing pollutants than farm-raised fish."5
The industrialization of meat products cannot continue without
increased strains on the environment, the animals being slaughtered, and the
general population of meat consumers. As the world population increases,
so too does the demand for meat products.52 Industrial livestock production
is one of the fastest growing agricultural subsectors in developing countries
due to population growth and increasing incomes.5 3 On the other hand,
countries like the United States and those in Western Europe are seeing a
reduction in the rate of population growth, which stagnates livestock
consumption, although still at high levels.54 For example, in spite of the
decrease in per-capita consumption of beef in the United States since the
1970s, the gross amount of meat consumption has risen.
Considering these health and environmental concerns, maintenance of
high-meat consumption in developed countries, and increased meat diets in
developing countries, cannot take place without increasing environmental

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

Id.
Id.
Id.
Id. at 351
Walker et al., supra note 34, at 351.
Id.
Id.
Id.
Thornton, supra note 31.
Id.
Id.
Fitzgerald, supra note 14, at 62.
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impacts.5 6 In vitro meat has become a possible solution, among other
alternatives, to the many concerns of traditional meat production.57
III. THE EMERGENCE OF IN VITRO MEAT
Generally, when producing in vitro meat, scientists take a small amount
of cells from a living or freshly slaughtered animal and culture it in a growth
medium to encourage the cells to multiply into lumps of muscle tissues that,
theoretically, could be eaten." With in vitro meat, there is no animal to
slaughter, which means no inefficient natural resource consumption raising
the animal to slaughter." One writer notes, "[B]ecause there has never been
a whole animal we cannot say the tissue is the 'living-dead.' This meat was
never born, has never been 'alive' in any usual way we would apply to an
animal, and has never been killed." 60 In vitro meat finds its origins in
biomedical research settings geared towards curing disease by transplanting
healthy stem cells into an unhealthy body to promote rejuvenating tissue
growth. 1 In vitro meat researchers "harness the growth potential of stem
cells to produce healthy meat tissue."62 Unlike the extensive legal, ethical,
and social discussions associated with the biomedical research, in vitro meat
research has attracted a broader interest from academic disciplines including
ethicists, artists, cultural studies, cultural theorists, and designers.63

56. Vaclav Smil, Worldwide Transformation of Diets, Burdens of Meat Production
and Opportunitiesfor Novel Food Proteins, 30 ENZYME AND MICROBIAL TECH.
305,
307
(2002),
available
at
http://tier-im-fokus.ch/wpcontent/uploads/2009/1 0/smilo2.pdf.
57. See Anahita Hosseini Matin, Canadian Consumers' Preferences for Food Products
Produced by Novel Technologies (May 2-3, 2013) (unpublished Master of Science
thesis, University of Alberta), available at http://era.library.ualberta.ca. Other possible
options may include diets with more vegetables and fruits and less meat products.
58. Neil Stephens, In Vitro Meat: Zombies on the Menu?, 7 SCRIPTED 394, 395
(2010).
59. Id.

60. Id.
61. Id. Merriam-Webster defines "stem cell" as "a simple cell in the body that is able
to develop into any one of various kinds of cells (such as blood cells, skin cells, etc.)."
Stem
Cell
Definition,
MERRIAM-WEBSTER.COM,
http://www.merriamwebster.com/dictionary/stem%20cell (last visited Jan. 25, 2015).
62. Stephens, supra note 58, at 395.
63. Id. The stigma associated with biomedical and in vitro meat research may be on
the decline after President Obama issued an Executive Order in March, 2009 titled
"Removing Barriers to Responsible Scientific Research Involving Human Stem Cells."
One purpose for the EO is "to enhance the contribution of America's scientists to
important new discoveries and new therapies for the benefit of humankind." Exec. Order
No.
13,505,
74 Fed.
Reg.
10,667
(Mar.
9,
2009),
available at
http://www.gpo.gov/fdsys/pkg/FR-2009-03-11 /pdf/E9-5441.pdf.
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Early research aimed at in vitro meat production was funded by the
National Aeronautics and Space Administration ("NASA") in 2002, and
explicitly addressed "the feeding of astronauts in space, while considering
the relationship between protein sources and space vehicle crew morale." 64
Researchers successfully grew goldfish cells, some of which were harvested
for cooking and, perhaps, eating.s However, NASA did not further pursue
in vitro meat production after publishing its results.66 Ultimately, the
researchers concluded their work "points the way to means of alleviating
food supply and safety problems in both the public and private sectors
worldwide.""
Today, groups located at universities in the Netherlands, Sweden and
Norway conduct mostin vitro meat research. 68 The Dutch group, the largest
and most funded of the European researchers, is looking to establish a pig
derived cell line, which would allow researchers to increase cell numbers to
be harvested for continued research or production use. 69 The smaller
Swedish and Norwegian groups are funded mostly by universities, although
external funding is frequently sought." The Swedish group is using various
techniques "to understand how mouse muscle cells can be encouraged to
bond to, and grow on, larger starch particles in specially configured
bioreactors" 7 1 and the Norwegians are focusing on "pig umbilical cord cells
as a source of muscle tissue." 72 Interestingly, each group runs broader
biomedical research programs, with in vitro meat research as a
complementary research component.7 A research group dedicated solely to
in vitro meat could possibly speed up the timetable for an economically
viable production system.

74

64. Stephens, supra note 58, at 396.
65. Id.
66. Id.
67. M. Benjaminson et al., In Vitro Edible Muscle Protein Production System
(MPPS): Stage 1, Fish, 12 ACTA ASTRONAUT 879 ( Dec. 2002), available at
http://www.ncbi.nim.nih.gov/pubmed/12416526.
68. Stephens, supra note 58, at 397.

69. Id.
70. Id.
71. Id.
72. Id.
73. Stephens, supra note 58, at 397.
74. See Datar, supra note 4, who notes "The greatest stumbling block comes with
commercial implementation of [a commercial production system], where costeffectiveness and consumer acceptance determine if cultured myocyte tissue will become
a significant meat alternative on the market."
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A. The Science of In Vitro Meat

'

"Most edible animal meat is made of skeletal muscle tissue."" Skeletal
muscle tissues makeup the muscles that are attached to and bring about the
movement of the various bones of the skeleton.76 The two main techniques
commonly used by scientists when growing in vitro meat are "scaffoldThe scaffold-based
based" and "self-organizing" tissue culturing.77
technique is best suited to produce tissue similar to processed meat, such as
sausages and burgers, which lack the textured complexity of highly
structured meats like beef steaks or chicken breasts.78 Cells are taken from
an animal at either the embryonic stage or the adult stage and attached to a
scaffold made of protein meshwork, eventually growing into strands of
muscle cells.79 The self-organizing technique "requires a culture medium
that directs tissue growth in the correctly organi[z]ed form over threedimensions."o These techniques produce large quantities of muscle cells
lacking fat tissue, blood vessels, and connective tissue found in traditionally
grown meat products. 8
B. London Taste Test
The first in vitro meat burger was served in London, England in August
of 2013.82 According to taste testers, the fried burger was "dry and a bit
lacking in flavor."" One taster said, "[T]he bite feels like a conventional
hamburger" but the meat tastes "like an animal-protein cake." 8 4 Another

75. P.D. Edelman et al., Commentary: In Vitro-Cultured Meat Production, 11
TISSUE ENGINEERING 659 (2005).
76. See Brian R. Macintosh, et al., SKELETAL MUSCLE FORM AND FUNCTION 9 (2nd
ed. 2006).
77. Edelman et al., supra note 75.
78. Id.
79. Id.; for a simple illustration of the scaffold-based technique, see Food of the
2011),
30,
(Mar.
SITNFLASH
meat?,
vitro
in
Future:
https://sitn.hms.harvard.edu/sitnflash wp/2011/03/.
80. Stephens, supra note 58, at 397.
81. Id. By no means do I claim to be an expert on the science involved with in vitro
meat production. For a better understanding of in vitro meat production, I suggest
visiting the sources herein, or conducting independent research online or in your local
library.
82. Henry Fountain, A Lab-Grown Burger Gets a Taste Test, N.Y.TIMES (Aug. 5,
2013),
http://www.nytimes.com/2013/08/06/science/a-lab-grown-burger-gets-a-tastetesthtml? r-1&.
83. Id.
84. Id.

166

JOURNAL OF FOOD LAW & POLICY

[VOL. 11I

taster commented, "I was expecting the texture to be more soft."" The meat
was produced using stem cells from a cow's shoulder muscle. 6 Using the
self-organizing technique, "[t]he cells were multiplied in a nutrient solution
and put into small petri dishes, where they became muscle cells and formed
tiny strips of muscle fiber." 87 "About 20,000 strips were used to make the
five-ounce burger, which contained breadcrumbs, salt, and some natural
coloring as well.""
The event, put on "by a public relations firm and broadcast live on the
[w]eb", was arranged to make the case that in vitro meat deserves more
funding and research." "The two-year project to make the one burger, plus
extra tissue for testing, cost $325,000."90 Dr. Mark Post, a lead scientist
involved in the creation of the burger, said "there was still much research to
be done" and that "it would probably take 10 years or more before cultured
meat was commercially viable."" Sergey Brin, one of the founders of
Google, paid for the project because he "basically shares the same concerns
[as Dr. Mark Post] about the sustainability of meat production and animal
welfare."9 2 Mr. Brin said, "[P]eople [have] an erroneous image of modem
meat production, imagining 'pristine farms' with just a few animals in them.
When you see how these cows are treated, it's certainly something I'm not
comfortable with."93
Three months after the London event, Dr. Post won the World
Technology Award for creating the world's first cultured beef hamburger. 94
The World Technology Network ("WTN") Fellows choose a winner who
they believe is "doing the innovative work of 'the greatest likely long-term
significance' in their fields." 95 Among WTN winners are Wikileaks founder
Julian Assange and Google's CEO Eric Schmidt. 96

85. Alok Jha, FirstLab-grown Hamburger Gets Full Marks for 'Mouth Feel', THE
GUARDIAN (Aug. 6, 2013), http://www.theguardian.com/science/2013/aug/05/worldfirst-synthetic-hamburger-mouth-feel.
86. Fountain, supra note 82.
87. Id.
88. Id.
89. Id.

90.

Id.

91. Fountain, supra note 82.
92. Id.
93. Tha, supra note 85.
94. Prof Mark Post Wins World Technology Award for Cultured Beef Project,
MAASTRICHT UNIV. (Nov. 16, 2013),
http://www.maastrichtuniversity.nl/web/Main/Sitewide/Newsl/Prof.MarkPostWinsWo
rldTechnologyAwardForCulturedBeefProject.htm.
95. Id.

96. Id.
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Not everyone has been as enthusiastic about Dr. Post's creation as the
WTN, animal rights advocates, and environmental activists. Amanda Radke
of BEEF Daily writes, "[T]he sight of this raw product doesn't look
appetizing. Call me crazy but I want my beef to be 100% beef, not stem cells
of a beef animal mixed with breadcrumbs and red beetjuice."" Sherry Colb,
a vegan law professor at Cornell Law School, writes, "The consumption of
animal products . . . is unnecessary for human survival. To spend time and
money attempting to develop cultured meat is therefore to pursue an
unnecessary goal that is premised on an unexamined commitment of humans
to the consumption of animal products."" Colb also believes the manner in
which in vitro meat is produced may be a barrier to hungry consumers noting,
"[In vitro meat] could itself face serious obstacles to acceptance among
people who are wedded to doing things the way they always have." 99 Thus,
even though in vitro meat could potentially alleviate many concerns
associated with traditional meat production, some are predicting an
apathetic, perhaps adverse, response to this scientific breakthrough.'o

IV. SUCCESS AND FAILURE IN FOOD TECHNOLOGY
The introduction of in vitro meat may generate consumer resistance
because it is such a new food technology, and some consumers may be
unwilling to step outside of their dietary habits. However, most foods
consumed today would not enjoy much success if consumers were mindful
of the production process and ingredients. Among many reasons, behavioral
economists believe this is because consumers respond to certain
psychological cues, such as packaging and presentation, without thoroughly
0
Evidence suggests that convenience and ease of
examining the product.o'
cleaning up also have influences on consumers in choosing less healthy

foods. 02

97. Amanda Radke, Would You Eat A Test-Tube Burger?, BEEF DAILY (Aug. 6,
2013),
http://beefmagazine.com/blog/would-you-eat-test-tube-burger.
98. Sherry F. Colb, What's Wrong With In Vitro Meat?, VERDICT (Oct. 2, 2013),
http://verdict.justia.com/2013/10/02/whats-wrong-with-in-vitro-meat.

99. Id.
100. See id; see also Radke, supra note 97; Adam Kochanowicz, 'In Vitro' Meat Has
No Place in Animal Rights Campaigns, EXAMINER.COM
(Nov. 18, 2009),
http://www.examiner.com/article/in-vitro-meat-has-no-place-animal-rights-campaigns.
101. U.S. DEP'T. OF AGRIC., ECONOMIC RESEARCH REPORT NO. 43, David R. Just et al.,
Could Behavioral Economics Help Improve Diet Quality for Nutrition Assistance
ProgramParticipants?,1 (June 2007).
102. Id. at 5.
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Additionally, advertising plays a major role. Fast food chains, which
are well known for unhealthy products and questionable production
techniques, spend exorbitant amounts of money on advertising.1 03 For
example, McDonald's reported spending $787.5 million on advertising alone
in 2012.'04 Many of the larger fast food chains spend advertising dollars
appealing to the consumer through famous athletes, musicians, and movie
stars; however, some advertising comes at no cost. In 2013, Usain Bolt, the
Olympic sprinter from Jamaica, recounted in his memoir that he ate roughly
1,000 chicken McNuggets during the Beijing Olympics, where he won three
gold medals.o5

In 2011, McDonald's raked in $34.1 billion in revenue, beating Subway
and Starbuck's total revenues combined.'o6 Between 2010 and 2011,
Subway had the largest store growth after adding 872 new locations with a
total of 24,722 locations, approximately 10,000 more locations than
McDonald'S.1 0 7 While in vitro meat producers likely have a long and
arduous path to success, the following examples may provide producers with
potential dos and don'ts for introducing the new food technology.
A. Chicken Nuggets

With fast food restaurants virtually around every corner east of the
Mississippi River, it is easy to see why fast food menus are well-known,
particularly the chicken McNugget.'os But what makes up a chicken
McNugget? According to Jennifer Rabideau, a Product Development
Scientist for Cargill Canada, McDonald's chicken McNuggets begin with
whole chickens that have the breast meat removed.' 09 The cuts of breast
103. See Overview ofFast FoodMarket, FASTFOODMARKETING.ORG (2013),
http://www.fastfoodmarketing.org/media/FastFoodFACTS Report Results.pdf.
104. 2012 Annual Report, MCDONALD'S CORPORATION, 2012, at 33, available at
http://www.aboutmcdonalds.com/content/dam/AboutMcDonalds/Investors/Investor/`2
02013/2012%2OAnnual%2OReport%2OFinal.pdf.
105. Laura Stampler, Usain Bolt Ate 100 Chicken McNuggets a Day in Beiing and
Somehow
Won
Three Gold Medals, TIME.COM
(Nov.
4,
2013),
http://newsfeed.time.com/2013/11/04/olympic-gold-medalist-reveals-beijing-diet-of1 000-chicken-mcnuggets-in-10-days/.
106. Sam
Oches,
The QSR
50,
QSR MAGAZINE
(Aug.
2012),
http://www.qsrmagazine.com/reports/qsr50-2012-top-50-chart.
107. Id.
108. See The Leviathan of Scale, or, Can McDonald's and Wal-Mart Help Save the
World?, FOOD MAPPING (Mar. 27, 2008),
http://foodmapper.wordpress.com/2008/03/27/the-leviathan-of-scale-or-canmcdonalds-and-wal-mart-help-save-the-world/
109. McDonald's Canada, Pink Goop in Chicken McNuggets? McDonald's Canada
Answers, YouTube (Jan. 31, 2014),
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meat are gathered in bins and sent to an industrial-sized blender to be ground
up with seasoning and chicken skin, which enhances flavor and acts as a
binder for the meat."o From there, the ground meat is formed into the
familiar nugget shape, covered with two types of batter, and boxed for
shipment."' The McNuggets are frozen to prevent spoilage of the raw meat
within the batter." 2 The McNuggets remain frozen until fully cooked in
Canadian, golden-arched restaurants." 3 Christina Taylor, public relations
manager for McDonald's USA, said, "[The McDonald's Canada chicken
McNugget Production Video] depicts the same process we use with our U.S.
suppliers."'4
In the United States, Doctor Richard D. deShazo, a distinguished
professor of medicine and pediatrics at the University of Mississippi Medical
Center, dissected undisclosed chicken nuggets to examine the ingredients."'
The first nugget contained approximately 50 percent muscle."' The other
half was "primarily fat, with some blood vessels and nerve, as well as
'generous quantities of epithelium [from skin of visceral organs] and
associated supportive tissue."'"7 These ingredients overall reflect 56
percent fat, 25 percent carbohydrates, and 19 percent protein."' Dr. deShazo
and Dr. Bigler, a pathologist working with Dr. deShazo, concluded the word
"chicken" in chicken nugget is a misnomer because "the predominant
components aren't chicken."" 9
Despite Dr. deShazo's information about chicken nuggets published in
medical journals and floating around in cyberspace, as well as information
on how chicken nuggets are made, there is no evidence to suggest that
chicken nugget sales are tapering.' 20 Thus, one might think if chicken
nuggets, with questionable ingredients and a peculiar manufacturing process,
http://www.youtube.com/watch?v=Ua5PaSqKD6k#t= 10.
110. Id.
111. Id.
112. Id.
113. Id.
114. Maria Goody, Oh, So That's What Goes Into A McDonald's Chicken McNugget,
NPR.ORG (Feb. 6, 2014), http://www.npr.org/blogs/thesalt/2014/02/06/272112028/oh-

so-thats-what-goes-into-a-mcdonalds-chicken-mcnugget.
115. James Hamblin, Look Inside a Chicken Nugget, THE ATLANTIC (Oct. 21, 2013,
2:15 PM), http://www.theatlantic.com/health/archive/2013/10/look-inside-a-chickennugget/280720/. Dr. deShazo did not disclose which fast food restaurant the chicken
nuggets came from. Id.
116. Id.
117. Id.
118. Id.
119. Id.
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50,
QSR MAGAZINE (Aug. 2012),
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have been successfully marketed and sold, then in vitro meat should face
little opposition by consumers.
B. Cloned Meat

'

Dolly the Sheep was born in 1996.121 She "was a cloned animal,
created by a cloning technique known as 'somatic cell nuclear transfer."'l22
This technique "involves removing the DNA from a mammalian egg and
replacing it with the DNA from the animal that is being cloned."'2 3 Cell
division occurs when the egg is placed in a nutrient bath. 124 After cell
division takes place, the egg is implanted into a surrogate animal's uterus,
and eventually goes through the normal birthing process.1 25 Many forwardthinking proponents of cloned meat consider it a viable food source.1 26
However, a cloned animal still must be slaughtered to harvest its meat.1 2 7
In December 2006, the U.S. Food and Drug Administration ("FDA")
released a statement that concluded cloned meat was chemically
indistinguishable from non-cloned meats on the market at that time and was
safe to consume. 128 Because cloned meat is indistinguishable from noncloned meat, the FDA announced that it would almost certainly not require
special labels for cloned meat.1 2 9 Focusing on the identity of the meat is part
of the FDA's "science-based" approach to food labeling, and as one author
notes, "from this perspective, the decision not to require labels on cloned
meat and milk makes perfect sense." 3 0 If laboratory tests cannot detect a
difference between cloned and non-cloned meat then, under the sciencebased approach, "there is no difference." 3
Although the FDA says cloned meat is no different than non-cloned
meat, consumers have been reluctant to buy in to the FDA's assurances. 13 2
121. George B. Walker, Double Trouble: CompetingFederaland State Approaches to
Regulating the New Technology of Cloned Animal Foods, and Suggestions for the
Future, 14 J. TECH. L. & POL'Y 29, 32 (2009).
122. Id.
123. Id.
124. Id.
125. Id.
126. Walker, supra note 121, at 32-3.
127. See generally Stephens, supra note 58, at 398.
128. Matthew R. Kain, Throw Another Cloned Steak on the Barbie: Examining the
FDA 's Lack ofAuthority to Impose Mandatory Labeling Requirementsfor Cloned Beef,
8 N.C. J. L. & TECH. 303, 303 (2007).
129. Donna M. Byrne, Cloned Meat, Voluntary Food Labeling, and Organic Oreos, 8
PIERCE L. REV. 31, 32 (2009).
130. Id. at 33.
131. Id.
132. Id. at 33-34.
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The FDA recognized consumers' potential trepidation stating, "[W]e are
continuing to ask producers of clones and livestock breeders to voluntarily
refrain from introducing food products from these animals into commerce so
that we will have the opportunity to consider the public's comments and to
issue any final documents as warranted."' 33 A Gallup poll revealed "66
percent of American consumers said that cloning animals was 'morally
wrong."'3 The International Food Information Council, in March 2005,
reported "63 percent of consumers would likely not buy food from cloned
animals, even if the FDA determined the products were safe."' In February
2007, Maryland Senator Barbara Mukulski introduced the Cloned Food
Labeling Act, which would require the FDA and the U.S. Department of
Agriculture ("USDA") to "mandate that all food that comes from cloned
animals be labeled as such."'3 ' The label, if successfully implemented,
would read "THIS PRODUCT IS FROM A CLONED ANIMAL OR ITS
PROGENY."' 7 Representative Rosa DeLauro also introduced a companion
bill requiring labels on cloned products, which suggests "labeling would be
The FDA responded with the "Safety
a battleground in the near future."'
of Food From Animal Clones Final Risk Assessment,"' which essentially
repeated the conclusions in the earlier assessment-that cloned animals-pose
no "subtle hazards" to consumers compared to sexually-derived animals, nor
do the progeny of cloned animals.' 40 Thus, unlike chicken nuggets and
despite FDA assurances, cloned meat has elicited a cold response from
consumers.
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C. Lean Finely Textured Beef
On February 2, 2012, Eldon Roth, the creator of lean finely textured
beef ("LFTB"), was inducted into the Nebraska Business Hall of Fame.1 4 1
Speaking at the induction, Roth said, "Some of the things you do in life, at
the time, you have no idea what they're gonna mean." 4 2 Five weeks later,
the American Broadcasting Company ("ABC") ran an investigative story on
LFTB, slamming the production process for putting "pink slime" in the
American food supply and misleading consumers. 143
Before ABC's story, LFTB was considered to be the result of an
innovative process that utilized by-products from the butchering process to
extract lean beef.'" Traditionally, the extra trimmings from the butchering
process were discarded because there was no efficient method to separate the
small amount of muscle meat from the massive amount of unwanted fat.1 45
To extract the muscle meat, Roth used a centrifuge to spin the trimmings
very fast while simultaneously applying heat to separate the muscle from the
fat.' 4 6 Adding LFTB to conventional ground beef decreases the overall fat
content and the price, making it an attractive additive to meat producers.1 47
Roth's dedication to sanitation and cleanliness also made LFTB a
product unlikely to be feared by consumers. According to food scientists
who visited the South Dakota-based LFTB plant, the company Beef Products
Inc. ("BPI") "developed a reputation for going beyond federal sanitation
guidelines in order to prevent bacteria and other microbes from infiltrating
its product." 48 As a result of an E. coli outbreak in 1993, Roth saw an
opportunity to further LFTB's reputation for superior sanitation.1 4 9 Both the
FDA and the USDA approved Roth's new "pH Enhancement System,"
which treated the meat with ammonia gas once it is removed from the
centrifuge. 5 0
However, LFTB has its critics. USDA microbiologist Gerald Zirnstemi
has said, "It's pink. It's pasty. And it's slimy looking."'"' Zimstein began
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Josh Sanburn, One Year Later, The Makers of 'Pink Slime'Are Hanging On, and

Fighting Back, TIME (Mar. 6, 2013), http://business.time.com/2013/03/06/one-yearlater-the-makers-of-pink-slime-are-hanging-on-and-fighting-back/.
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referring to the product as "pink slime" in USDA internal emails, but the
catchy, unattractive name went public when Zirnstein was quoted in a 2009
New York Times article raising concerns over LFTB. 152 Specifically, the
article cited dozens of E. coli cases involving LFTB and included reports of
shipments to schools and buyers complaining of a strong ammonia odor from
LFTB products.' 53 Not surprisingly, Zirnstein advocates that LFTB is not
what it claims to be and believes Roth's company, BPI, is conducting
"economic fraud" by referring to LFTB as "fresh ground beef." 1 54
"Pink Slime" became a nationally known term after ABC aired 11 notso-flattering segments on LFTB.'15 With a simple change of the name, from
LFTB to pink slime, the product was no longer an innovative beef additive,
but rather a slimy, disgusting by-product found in a wide range of meats. 56
Many fast food chains released statements that LFTB was no longer used in
their meat products.15 1 Several public schools removed beef products
Social media exploded with
containing LFTB from the menu.158
conversations of pink slime and its negative media coverage.1 5 9 And as a
result of a massive decrease in sales, BPI was forced to close several plants
and hundreds of employees lost their jobs. 160
V. SUGGESTIONS

The food technologies discussed above illustrate it is not easy
introducing new food products. In vitro meat producers will certainly face
similar challenges and obstacles discussed herein. Moreover, because in
vitro meat is such a new technology, producers can expect novel problems.
A non-exhaustive list of suggestions is offered below to give in vitro meat
producers a framework to consider when introducing their products.
A. The Name
One obstacle for in vitro meat lies within the familiar name of the
product-in vitro. In vitro gives an initial impression of a medical term and
is often associated with in vitro fertilization, a process that allows a

152. Id.
153. Id.
154. Id.
155. Id.
156. Sanburn, supra note 141.
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pregnancy to begin outside of the body before returning to the uterus.161
Needless to say, in vitro meat producers do not want their product associated
with the fertilization process that was once thought to create "test-tube
babies." 6 2 Likewise, local grocery stores and restaurants could have trouble
selling a "test-tube burger."' 6 There is already a real world example of the
negative effects associated with a scientific or medical name-cloned
meat.

1

In vitro meat would likely benefit from a name change, and the sooner,
the better. To continue describing in vitro meat by its scientific name only
raises concerns previously mentioned. Consider lean finely textured beefconsumers were purchasing LFTB for years before it was branded as "pink
slime." 6 s However, once the unappealing, unappetizing label "pink slime"
replaced LFTB, consumers jettisoned the product like it was poison even
though the FDA and USDA approved it without any special labeling.1 6 6
Possibly, if LFTB were referred to as "pink slime" early in its history, it
likely would not have seen the successes it did. On the other hand, chicken
McNuggets have flourished even with Dr. deShazo's recent publication. 67
But perhaps it would be a different story if Dr. deShazo referred to his
chicken-nugget specimen as a "processed slime nugget."
Another name associated with in vitro meat is "cultured" meat.1 68
"Cultured" has two common definitions: 1) "having or showing good
education, tastes, and manners;" and 2) "grown or made under controlled
conditions." 69 Referring to the meat as cultured instead of in vitro leaves
consumers with three options when contemplating the name: 1) they
associate cultured with the first definition, that is, good education, manners,
etc.; 2) they associate cultured with the second definition, produced under
controlled circumstances; and 3) they do not know what cultured means. Of

161. Infertility and In Vitro Fertilization, WEBMD (June 21, 2012),
http://www.webmd.com/infertility-and-reproduction/guide/in-vitrofertilization?page=3 (last reviewed Jan. 18, 2015).
162. Id.
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REUTERS (Aug. 6, 2013, 11:44 AM), http://www.reuters.com/article/2013/08/06/usscience-meat-in-vitro-idUSBRE9740PL20130806.
164. See Part IV.b. Cloned Meat.
165. See Part IV.c. Lean Finely Textured Beef
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167. See Part IV.a. The Science ofln Vitro Meat.
168. CulturedMeat; Manufacturingof Meat Products Through "Tissue-Engineering"
Technology, FUTURE FOOD, http://www.futurefood.org/in-vitro-meat/index-en.php (last
visited Mar. 11, 2014).
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course, "cultured" meat producers want consumers to think of "cultured" in
an appealing manner. However, the process of cultured meat falls within the
latter definition and consumers could easily be turned off after looking up
the definition.
To continue referring to in vitro meat by its scientific name will have
consumers thinking of the product as a Frankenstein science project rather
than a wholesome, nutritious, environmentally friendly meat source. The
name that should replace in vitro meat is beyond my experience and should
be left to the marketing experts.
B. Labeling

Much like cloned meat, there can be no doubt that consumers will want
to know whether in vitro meat is in their burger or steak. Unlike the
cigarette-box styled label that has been proposed for cloned meat, in vitro
meat's label should be something less menacing. Current FDA laws require
food labeling "if there are any safety concerns or if there is a material
difference in composition of food.""o Depending on the cellular structure
of the final product, a label indicating that a product contains in vitro meat
may be unnecessary if in vitro meat is indistinguishable from traditional
meat."' Moreover, the FDA does not require process labeling.' 72 The
FDA's focus is primarily on the "chemical identity of the food": and
"[p]rocess information has the potential to suggest a material difference in
the food itself even when there is no such difference.""' In any event, an
appealing label should be used so consumers will not be turned off of the
product.
The irradiated food label is a good example. The irradiation process
exposes food to radiation to prevent the growth of bacteria commonly found
on certain foods and to increase shelf life.' 74 Consumer hesitation to food
that has been exposed to radiation is understandable. In an attempt to
assuage hesitant consumers, the FDA and USDA both approved irradiated
170.
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food as safe to eat.' 75 To alert consumers to irradiated foods, the FDA
requires a "radura" label on the package.1 7 6 The radura label is a green circle
with what appears to be a leaf in the middle; not your typical radiationassociated label, but looks more like an organic label.' 77 If a label is required
for in vitro meat, producers should advocate for a label similar to irradiated
foods.
In vitro meat could benefit from a newly created "environmental
impact label" that quantifies the energy, water, and feed used to create an in
vitro product.77 This label would also quantify the greenhouse gases emitted
from in vitro production.' 7 1 Such a label would allow consumers to make an
environmentally conscious decision when choosing their meat product.so
The label should also include a comparison between the natural resources
used for traditional meat and in vitro meat. Otherwise, an environmental
impact label is meaningless if consumers have no way of knowing how in
vitro meat positively affects the environment.
C. Advertising

Picture a thick, juicy hamburger patty sitting between two golden buns,
topped with fresh pickles, tomatoes, lettuce, onions, and melted cheese. Cut
to an attractive young actress who takes a savory bite of the perfectly crafted
burger. Lastly, fade the scene out with a Nick Offerman-like voice
mentioning the burger is a product of in vitro meat. There you have it, the
first ever in vitro meat commercial. Of course, there are a myriad of
advertising techniques available and marketers should choose techniques
that expose in vitro meat to many demographics while stressing the benefits
associated with the product.'"'
In vitro meat producers should also be willing to explain or demonstrate
the production process to consumers. For instance, McDonald's Canada
uploaded a video on YouTube depicting the chicken McNugget production
process after one consumer asked if McNuggets contained "pink goop."' 82
The video allows consumers to see that McNuggets are not made with "pink
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176. Id.
177. Id.
178. Isha Datar, Re-Thinking Meat: 1sha Datarat TEDxToronto, YOUTUBE (Apr. 27,
2013),
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goop," but whole chicken breasts.' 8 3 Compare this to LFTB, where
84
producers did not allow consumers to see how the product was made.'
Instead, the maker of LFTB, Beef Products Inc., provided a vague
description of how LFTB is made from "beef trim," which is placed in a
centrifuge to separate the lean beef from fat.'" BPI also responded to
negative press by filing a defamation lawsuit against ABC Broadcasting
claiming $1.2 billion in damages.' 8 6 in vitro meat producers would be better
off revealing, rather than concealing, the unconventional meat production
process. LFTB is an example of what can happen if consumers are not fully
aware of what they are eating.
D. Policy
The United States, and other science-based regulatory countries, could
be an ideal starting point for introducing in vitro meat. Government officials
within the United States strongly oppose a precautionary principle because
it is seen as a replacement for the science-dominated regulatory structures
Such a
that characterize most of the global governmental policies today.'
vitro
meat
in
allow
could
"science-dominated" regulatory structure
producers to introduce their product easier than in countries that follow a
precautionary approach. The precautionary approach can be defined as,
"Where there are threats of serious or irreversible damage, lack of full
scientific certainty shall not be used as a reason for postponing cost-effective
measures to prevent [harm]."' 88 Thus, in vitro meat would have to be proven
virtually 100 percent safe before approval in a precautionary country.
Countries following a precautionary approach have already rejected
cutting-edge food technologies. Cass Sunstein writes, "European nations
have taken a highly precautionary approach to genetically modified
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foods."'" In 1998, the European Union ("EU") adopted regulations
removing certain antibiotics from animal feeds based on "the possibility that
antibiotic resistance in animals could be transferred to humans, thus reducing
the effectiveness of these products as human medicines.""9 o In 2006, the
World Trade Organization found the "EU had essentially suspended the
approval of Genetically Modified Organisms ("GMOs"), resulting in a de
facto moratorium on biotech products with a significant impact on the world
market."' 91
On the surface, the benefits of a precautionary approach are evident.
To oppose a principle that will prevent harmful products from entering
commerce appears heartless at first glance. However, a precautionary
approach in its strongest form can lead to circularly logical results-it can
be beneficial and detrimental at the same time.' 92 For instance, a ban on
cyclamate sweeteners due to carcinogenicity in the 1960s resulted in a rush
to fill the market with replacement sweeteners.' 9 3 Consumers switched to
alternate sweeteners that were probably just as bad as the banned sweeteners
and likely consumed more sugar, which may have resulted in increased
weight gain and lead to diabetes.' 94 This theory is especially relevant here.
A hard precautionary approach to in vitro meat would seem to "impose a
burden of proof that cannot be met" by proponents.' 95 Moreover, such an
approach would only prolong the concerns associated with traditional meat
production discussed herein.' 9 6
E. Regulation in the United States
Imagine the public has accepted in vitro meat and manufacturers are
capable of cost-effective mass production-who then will regulate this
"innovative consumer product ingredient[] never before seen in nature?"' 97
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Similar to cloned meat, the FDA will likely be responsible for regulating in
vitro meat.' 98 Several laws and FDA regulations would apply to in vitro
meat, including sanitary manufacturing compliance, safety of the final
product, and labeling.19 9 As with cloned meat, the FDA may be willing to
announce in vitro meat is safe if no distinction can be made when compared
to traditional meat products.
VI. CONCLUSION

By looking to past food technologies, in vitro meat producers can create
a competitive framework to potentially alleviate the detrimental effects of
industrial meat production. As discussed above, industrial meat production
is consuming an unsustainable amount of land and natural resources while
emitting extremely high levels of greenhouse gases. Moreover, poor
treatment of animals in the industrial meat production system has raised
serious concerns with animal activists. 200 Society can no longer ignore the
ever-increasing negatives associated with industrial meat production, which
will continue to increase as more people demand meat products. In vitro
meat production would leave a much smaller footprint on the environment
than the industrial meat production system. Industrial meat production
requires vast acreage to grow grains for feed. Feed requires a deluge of water
to sustain the crops, not to mention the water used for animal consumption.
In vitro meat requires no animal to slaughter, and thus no feed to plump the
animal. Furthermore, in vitro meat labs could be built upwards instead of
occupying the surface acreage required for feed, livestock, and
slaughterhouses.
Because in vitro meat is such a new food technology, consumers who
are used to traditional meat will certainly be hesitant. However, in vitro meat
producers could potentially calm consumer worries by producing a product
that is virtually indistinguishable from the real thing. Even if producers are
capable of making an indistinguishable product, the benefit of an early
disclosure of the origin and process of in vitro meat will outweigh the
detriment of not disclosing the production process.201 In any event, in vitro
meat is years away from a viable production system, but such a production
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system could provide exciting possibilities never imagined. Bill Nye sums it
up best, "What makes the United States a world leader is our technology, our
new ideas, our innovations. If we continue to eschew science, we won't stay
ahead."202
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