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The Case for Laboratory 
Cultured Meat 
Sarah Moody,  3rd year Veterinary Science student 

I n 1931 in an essay for the Strand 

magazine titled ‘50 Years Hence’, 

Winston Churchill propositioned that, 

“we shall escape the absurdity of grow-

ing a whole chicken to eat the breast or 

wing by growing these parts separately 

under a suitable medium” (1).  Eighty 

years later the first laboratory grown 

burger was consumed in London, 

attracting much media attention.  This 

burger was created in Maastricht Uni-

versity in the Netherlands, under the 

lead of Professor Mark Post, at a cost of 

£215,000 (2).  By January 2016 a com-

pany called Memphis Meats, backed by 

Richard Branson and Bill Gates, 

amongst others (3), produced a cul-

tured meat ball for around $1000 (4).  

Furthermore, in August 2017 Professor 

Post stated that “in terms of commer-

cial sales I would say in four to five 

years ... [a burger will be] ... around the 

$10 mark” (4).  The following reviews 

the key issues surrounding conventional 

meat production and evaluates the case 

for cultured meat. 

 

The consumption of farmed meat in the 

UK stands at an average of approxi-

mately 85 kg per person per year (5).  

With an increasing appetite worldwide 

for a high meat diet, and an increasing 

population, consumption is increasing 

(6).  Evidence demonstrates that mod-

ern farming practices have caused in-

credible harm to the environment and 

are unsustainable. They are associated 

with climate change, air pollution, land, 

soil and water degradation, and reduc-

tion in biodiversity (7).  For example, 

the agricultural sector is the largest 

contributor to global anthropogenic 

non-CO2 greenhouse gases, accounting 

for 56 % of emissions in 2005 (8). On 

average, for each kilo of beef produced, 

14,414 litres of water are used (9), 

whilst deforestation in South America 

from 1990 to 2005 reached 57.7 million 

hectares, of which 88.5 % was used for 

agriculture (10).  

 

The use of antibiotics in meat produc-

tion has been criticised as a waste of a 

sacred tool to human medicine and 
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cutting down on their use is part of the 

UK government’s Five Year Antimicrobi-

al Strategy (11).  Antibiotics do not only 

enter or remain within the treated ani-

mal, there is also runoff, which delivers 

small concentrations of the products to 

humans and other organisms, and may 

allow their resident or any infecting 

bacteria to develop resistance.  In the 

USA alone, methicillin-

resistant Staphylococcus aureus (MRSA) 

causes approximately 19,000 deaths 

per year and at a global level, multi-

drug resistant TB is a serious threat to 

health (12).  A geographically extensive 

survey conducted by the World Health 

Organisation (WHO) and the Interna-

tional Union against Tuberculosis and 

Lung Disease revealed that drug-

resistant tuberculosis was ubiquitous.  

Among new cases of tuberculosis, the 

prevalence of resistance to at least one 

drug ranged from 1.7 % in Uruguay to 

36.9 % in Estonia.  High prevalence was 

observed in numerous countries: Henan 

Province, China (10.8 %), Latvia (9.0 %), 

the Russian oblasts of Ivanovo (9.0 %) 

and Tomsk (6.5 %) and Iran (5.0 %) (13). 

 

An additional public health risk sur-

rounding meat production is the poten-

tial for transmitting a range of patho-

genic parasites, bacteria and viruses.  

The bovine spongiform encephalopathy 

outbreak in the 1990’s was responsible 

for the diagnosis of 217 people in the 

UK with Creutzfeldt Jacob Disease, a 

degenerative and fatal brain disorder 

(13).  At the present day in the UK, 

Campylobacter, bacteria found on the 

surface of raw chicken, is responsible 

for more than 280,000 cases of food 

poisoning each year (14). 

 

Processed meat has long been criticised 

for its saturated fat and salt content, 

which are associated with negative 

health outcomes such as cardiovascular 

disease (15).  More recently, under the 

advice of the WHO, carcinogenic health 

warnings have now been placed on pro-

cessed meat products (16).  Nitrites and 

nitrates are added during meat pro-

cessing to maintain sterility of the prod-

uct and thereby lengthen the shelf life.  

The presence of nitrates in the food 

causes the production of nitrosamines 

in the acidic environment of the stom-

ach and in the process of high tempera-

ture cooking (17).  A large scale and 

long-term prospective cohort study 

conducted in Sweden looking at the 

dietary consumption of nitrosamines 

and stomach cancer risk found the risk 

was twice as high amongst women in 

the top quintile of N-

nitrosodimethylamine intake, when 

compared with those in the bottom 

quintile (18). 
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health considerations, slaughter and 

the farming process inevitably involves 

some level of suffering, something that 

is of concern to an increasing number 

of people.  And whilst the UK prides 

itself on some of the best welfare prac-

tices worldwide, established by the 

Welfare of Farmed Animals Act 2007, 

the same cannot be said for the rest of 

the world. For example, the US, a major 

meat producer, performs poorly in the 

World Animal Protection Index, which 

analyses indicators such as support for 

the Universal Declaration of Animal 

Welfare and laws against causing ani-

mal suffering (19). 

 

So could cultured meat be an alterna-

tive to farming? 

Cultured meat production would un-

doubtedly have its own environmental 

impact.  However, a study by Tuomisto 

et al (20) comparing the impacts of con-

ventional European meat production 

with cultured meat found it uses ap-

proximately 45 % less energy and is as-

sociated with 96 % lower greenhouse 

gas emissions, 99 % lower land use and 

96 % lower water use, although the au-

thors caution that these figures should 

be interpreted as uncertain estimates 

due to the predictive nature (20).  An 

obvious example of the efficiency of the 

cultured meat production system is it 

does not use energy for essential life 

processes, such as locomotion and re-

production. 

 

The issue of carcinogens in cultured 

meat is a more complex argument.  The 

nature of meat is that it contains chemi-

cals that are suspected carcinogens, as 

such red meat is classified as probably 

carcinogenic (21).  Some of the com-

pounds that have been identified are 

also associated with the colour (heme 

iron) and flavour produced during the 

cooking process (heterocyclic aromatic 
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amines, polycyclic aromatic hydrocar-

bons) (21).  However, it will be possible 

to reduce carcinogenic additives, such 

as nitrites, as well as regulate the fat 

content.  It has been suggested that 

modifying the ratio of omega 6 and 

omega 3 fatty acids could help create a 

healthier meat, this proposition is 

based on the foundations of cultured 

meat being alterable (22).  Additional-

ly, Savir of Supermeats, in conversation 

with Nature, expects no antibiotics will 

be needed (23). 

 

Although cultured meat could reduce 

the quantity of animal suffering, it will 

not directly change welfare legislature.  

The research and development of cul-

tured meat to date has involved the use 

of bovine foetal serum. Retrieving the 

serum requires killing a foetus, and this 

process means supply is limited, costly 

and may contain very small amounts of 

pathogens.  Despite this, a number of 

animal rights and environmental organ-

isations, including People for the Ethical 

Treatment of Animals (PETA), remain in 

support of cultured meat, in favour of 

the proportionally huge reduction in 

suffering and in hope of a future plant 

derived serum (12).  Large scale cul-

tured meat production would require 

an alternative to bovine foetal serum. 

Clearly Post, estimating the production 

of a commercial burger thinks this pos-

sible (4), his opinion is supported by 

substantial positive research surround-

ing alternative medias (24). 

 

As projected by the first in vitro Meat 

Symposium in 2008 held in Aas, Nor-

way, the first commercial in vitro meat 

products will be available in the next 5 

to 10 years at prices competitive with 

European beef (~$5200–$5500 per ton, 

or 3300–3500 euros) (25).  Large-scale 

production and market penetration are 

usually associated with a dramatic price 

reduction (26).  Although Bhat makes 

clear further research is needed on eco-

nomic effects. 

 

A study conducted by Verbeke et al 

(27), containing participants from the 

UK, Belgium and Portugal, reported 

fears of a move to cultured meat, which 

included inferior taste, a change from 

traditional life with the eradication of 

farming, and concerns over product 

regulation (27).  So far, cultured meat 

has been described as “close to meat 

but not as juicy”, by food researcher 

Hanni Rutzler (10).  This is likely ascriba-

ble to the simpler components of mus-

cle culture, in comparison to farmed 

meat composed of blood, cartilage and 

bone.  Research has indicated that in-

cluding these different parts would be 

possible.  One could argue the loss of 

traditional farming, has been in process 

since the 1950s, at the start of the in-

tensive farming revolution.  Further-

more, cultured meat may allow a niche 

for small, ethical and traditional farm-

ing operations to thrive.  In the UK, all 

establishments associated with meat 

processing must apply for Food Stand-

ards Agency approval.  A thorough, 

publicly accessible report could allay 

concerns.  Consumers were glad at the 
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prospect of reduced animal 

suffering (9).  Cultured meat pro-

duction would likely be subject to 

similar regulations as imposed on 

current meat processing business-

es by the Food Standards Agency. 

 

As discussed above, the environ-

mental impact of farmed meat is 

very high and unsustainable in the 

long term.  The environmental 

case for cultured meat is very 

strong indeed.  When coupled 

with the fact that no animals will 

suffer in its large-scale produc-

tion, alongside the overall health 

benefits, the case for cultured 

meat is, in my view, overwhelm-

ing.  Whilst the technology to pro-

duce edible cultured meat prod-

ucts already exists, large-scale 

production of those products is 

still some years away and the ini-

tial cost of cultured meat prod-

ucts may be high compared to 

farmed meat.  The need for more 

sustainable food production and 

to meet greenhouse gas emission 

targets, might induce govern-

ments to use tax systems to subsi-

dise more sustainable alternatives 

such as cultured meat, in the 

same way that renewable energy 

is already subsidised in many 

countries. 
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