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EXECUTIVE SUMMARY 
 

Cloning of farm animals for food production has become an increasingly controversial topic 

of debate, especially within the context of responsi bilities to the welfare of farm animal s 

enshrined in European legislation  and the growing global demand for meat and dairy 

production.  

 

This report examines the consequences of cloning for farm animal welfare, highlights key 

advice on the issue from scient ific and ethical advisory  bodies and makes recommendations 

regarding the future of farm animal cloning.  

 

Background  

Human beings have been altering the characteristics of farm animals through selective 

breeding since the beginning of domestication thousand s of years ago. In recent decades, 

selective breeding has been aided by a number of assisted reproductive technologies such 

as artificial insemination and embryo t ransfer. Within the globalised animal breeding 

industry, a small number of large multinationa l companies control the vast majority of 

livestock and poultry breeding. Increasingly , specialised breeds have been developed that 

produce very high yields of a single commodity (such as meat, milk or eggs). The drive to 

increase productivity has, in many cases, had serious consequences for the health and 

welfare of the animals.    
 

Farm animal cloning  

Cloning presents severe welfare challenges ar ising directly from its use and  also through 

exacerbation of the problems caused by selective breeding. Many spec ies have been cloned 

since Dolly the sheep, the first mammal to be cloned from an adult cell, was born in 1996. 

There are now estimated to be around 6000 farm animal clones worldwide.  

 

Cloning by somatic cell nuclear transfer (SCNT) is fundamentally diffe rent from other 

established assisted reproductive technologies in that it goes beyond assisting in bringing 

together the egg and sperm and instead bypasses the requirement for fertili zation. SCNT 

produces animals that are genetically unlike any animal foun d in nature.    

 

Cloning technology is already being used commercially in some parts of the world for the 

replication of elite breeding animals, mostly cattle, which are used to produce animals 

farmed for food production.  
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Impact of cloning on the welfa re of farm animals  

Cloning has very serious consequences for animal welfare. The large majority of cloned 

embryos fail to develop to term and, for those that do, a significant proportion of the 

animals die during or shortly after birth or at various times over the following days and 

weeks of life. In its 2008 Opinion on Animal Cloning, the EFSA Scientific Committee, which 

advises the European Commission, concludes:  

 

òThe health and welfare of a significant proportion of clones, mainly within the juvenile 

period for bovines and perinatal period for pigs, have been found to be adversely affected, 

often seve rely and with a fatal outcome.ó 

 

The welfare of animals used as surrogate dams is also adversely affected because of the 

high rates of pregnancy failure, b irthing difficulties and Caesarean section. Although the 

offspring of the clones that do survive do not appear to suffer any obvious abnormal effects, 

the use of cloning to replicate elite high - yielding animals for breeding is likely to accelerate 

the spre ad of livestock genetics associated with poor welfare, leading to greater suffering 

from health and welfare problems connected with fast growth and high yields.  

 

Threat to livestock genetic diversity from farm animal cloning  

The worldõs livestock diversity is currently shrinking, with rapid and uncontrolled loss of 

unique and often uncharacterised animal genetic resources. The global spread of a small 

number of specialised breeds has been facilitated by the development of artificial 

reproductive technologie s, particularly artificial insemination. Some suggest that cloning 

technology could be used to replicate individuals of rare and endangered livestock breeds, 

which could help to preserve genetic diversity. However, the commercial use of cloning to 

replicat e elite breeding animals is likely to further contribute to the erosion of livestock 

genetic diversity.  

 

Reduced genetic diversity increases the susceptibility of livestock populations to diseases 

and other risk factors. This raises the possibility of lar ge numbers of animals succumbing to 

diseases to which they are susceptible, with potentially serious animal welfare, social and 

economic consequences . 

 

Food safety and consumer concerns  

Risk assessments carried out by the European Food Safety Authority and  the US Food and 

Drug Administration suggest that products from cloned animals and their offspring are 

unlikely to carry increased food safety risks compared with conventional food products. 

However, there are limited data available and further studies, in cluding long - term trials, are 
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warranted to rule out any potential food safety issues from the consumption of products 

from cloned animals and their offspring.  

 

The majority of EU citizens are opposed to animal cloning for food production purposes and 

state  that they would be unlikely to buy products from cloned animals or their offspring, 

even if they are shown to be safe. If food products from the offspring of cloned animals 

were to become available, the vast majority of EU citizens believe that special la belling 

should be required. It is essential that the freedom and rights of consumers to choose to 

avoid products from cloned animals and their offspring are respected.  

 

A number of farmersõ groups have expressed concern at the threat to the image of the EU 

livestock industry if products from cloned animals or their offspring are permitted to enter 

the food chain, potentially leading to a loss of consumer confidence and associated 

economic consequences.  

 

Expert opinion and r egulation of farm animal cloning  

The European Group on Ethics in Science and New Technologies (EGE), which advises the 

European Commission, concludes:  

 

òConsidering the current level of suffering and health problems of surrogate dams and 

animal clones, the EGE has doubts as to whether clo ning animals for food supply is ethically 

justified ... At present, the EGE does not see convincing arguments to justify the production 

of food from clones and their offspring .ó 

 

On 3 September 2008, the European Parliament adopted a resolution calling for a ban on:  

¶ The cloning of animals for food supply purposes;  

¶ The farming of cloned animals or their offspring;  

¶ The placing on the market of meat or dairy products derived from cloned animals or 

their offspring;  

¶ The importing of cloned animals, their offsprin g, semen and embryos from cloned 

animals or their offspring, and meat or dairy products derived from cloned animals 

or their offspring.  

 

The main concerns cited by the Parliament are threats to animal welfare, genetic diversity, 

consumer confidence and th e image and substance of the European agricultural model.  
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At present, there is no specific EU legislation governing animal cloning, although various 

pieces of existing legislation will apply to cloned animals and food products from cloned 

animals under s pecific circumstances. Council Directive 98/58/EC  states : 

 

òNatural or artificial breeding or breeding procedures which case [sic] or are likely to cause 

suffering or injury to any of the animals concerned must not be practised.ó 

 

Compassion in World Farmi ng believes that, if the EU were to allow the cloning of animals 

for food production, this would be in contravention both of Council Directive 98/58/EC and 

of the Lisbon Treaty, which requires the EU to òpay full regard to the welfare requirements of 

anima lsó when formulating and implementing EU policies. 

 

There is an urgent need for the development and introduction of specific EU legislation to 

govern animal cloning and food products from clones and their offspring.  

 

Recommendations on Farm Animal C loning  

 

Compassion in World Farming calls on the European Union to follow the Parliamentõs wishes 

and implement : 1) a complete ban on the cloning of animals for food production purposes 

and the farming of cloned animals or their offspring ; 2) a complete ban on t he placing  on 

the market of meat or dairy products derived from cloned animals or their offspring ; and 3) 

an embargo on imports of cloned animals and their offspring, semen and embryos from 

cloned animals or their offspring  and meat and dairy products deri ved from such animals.  
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1.  INTRODUCTION 
 

Since 1997, animals are legally recognised as sentient beings in the European Union and it 

is a legal requirement for the EU and its Member States to òpay full regard to the welfare 

requirements of animals ó when formulating and implementing EU policies on agriculture and 

research. The Lisbon Treaty, which came into force on  1 December 2009, extends this 

commitment to cover policies in other areas, including fisheries and technological 

development.  

 

With this in mind, this report will examine the current status, potential uses and welfare 

consequences of the cloning of farm animals, as well as related biodiversity, food safety and 

economic concerns, and will seek to answer the question whether animal cloning for foo d 

pr oduction can be justified.  

 

 

 

2.  OVERVIEW OF FARM ANIMAL BREEDING 
 

Human beings have been altering the characteristics of farm animals through selective 

breeding since the beginning of domestication thousands of years ago. Selecti ve breeding is 

the proces s of i dentifying individuals with particular characteristics and breeding from those 

animals in order to perpetuate the se traits. The primary objective of farm animal breeding 

has been to increase the yield of meat, milk, eggs, wool or other commodities us eful to 

humans.  

 

In the past it was only possible to make changes relatively slowly using traditional selective 

breeding methods. In recent decades, selective breeding has been aided by a number of 

assisted reproductive technologies (ARTs).  

 

The first and  most widely used ART is artificial insemination (AI). This involves collecting 

semen from valuable male animals and using it to impregnate females without the need for 

the male to be present, hugely increasing the number of offspring that can be sired by an 

individual male. AI has been used since the beginning of the 20 th  Century and has 

revolutionised the animal breeding industry, particularly for cattle (Basrur and King, 2005). 

The development of methods for freezing semen has allowed it to be marketed g lobally. In 

recent years, sexed semen has become commercially available. This makes it possible to 

select the sex of the offspring by using semen which has been processed to separate those 
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sperm carrying the X (female - producing) chromosome from those carry ing the Y (male -

producing) chromosome.  

 

By the beginning of the 21 st Century, AI was used for the insemination of around 110 million 

cattle, 40 million pigs, 7 million sheep and 0.5 million goats annually (Thibier et al , 2004). 

In cattle, this accounts for  20% of the total global population of breeding females (ranging 

from more than 60% in Europe to less than 2% in Africa), with dairy breeds accounting for 

three quarters of the total inseminations ( Ibid. ). In pigs the proportion of sows inseminated 

artific ially in the major pig - producing countries ranges from 85% in the Netherlands and 

Spain to 10% in Brazil ( Ibid. ) 

 

Embryo transfer is used to increase the number of offspring that can be obtained from 

valuable female animals and is mostly used in cattle. Em bryos for transfer can be produced 

in vivo (inside the body) or in vitro  (in the laboratory). In vivo  embryo production using a 

technique known as MOET (multiple ovulation and embryo transfer) is used for the 

production of 80% of embryos for commercial pur poses worldwide (Schmidt, 2007). 

Hormones are administered to the donor cow to stimulate the production of multiple eggs 

(superovulation). The cow is then inseminated and, a week later, the developing embryos are 

flushed from the uterus. Alternatively, emb ryos can be produced in vitro  from immature 

eggs removed from the ovaries of the donor cow using a procedure known as ovum pick - up 

(OPU). These eggs are matured and fertilized in the laboratory. The developing embryo is 

then inserted into the uterus of a s urrogate cow for gestation.  

 

The procedures for removing the eggs or embryos from the donor cow and transferring the 

embryos to the recipient cows are invasive, generally requiring epidural anaesthesia. Cows 

may be subjected to repeated cycles of MOET or O PU. There is a risk of pain and infection at 

the epidural injection site, which may extend to the bone and other tissues (McEvoy et al , 

2006). Arthritis associated with reduced mobility of the vertebrae around the injection site 

can also occur ( Ibid. ). In other animals, such as pigs and sheep, embryo transfer is usually a 

surgical procedure, with an incision made in the abdominal cavity to carry out the 

procedures.  
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© Photo courtesy G. Seidel  

Flushing of eggs for the production of embryos for transfer to  surrogate cows is an invasive 

procedure, generally requiring epidural anaesthesia . 

 

The transfer of over 600 000 in vivo - derived cattle embryos from more than 130 000 donor 

cows was recorded by the International Embryo Transfer Society in 2005, and the ac tual 

number transferred globally is estimated to be closer to 1 million embryos (Thibier, 2006). 

The greatest number of in vivo - derived cattle embryo transfers took place in North America, 

accounting for 45% of the global total, followed by South America ( 20.5%), Asia (19%) and 

Europe (14%). In addition, the transfer of over 250 000 in vitro - produced cattle embryos was 

also recorded, mostly in South America (close to 50%), in particular Brazil, and Asia (47%), 

particularly Korea and China ( Ibid. ). 30 000 pi g embryos, 25 000 sheep embryos, 7000 goat 

embryos and 300 deer embryos were also transferred in 2005 ( Ibid. ).  

 

In Europe in 2008, around 100 000 cattle embryos were transferred (94.5% of which were in 

vivo - derived embryos) (Merton, 2009). In addition, 37 5 sheep embryos, 75 goat embryos 

and 28 pig embryos were transferred ( Ibid. ). 

 

Today, farm animal breeding is a globalised industry, with a small number of large 

multinational companies controlling the vast majority of livestock and poultry breeding 

across  the world. For example, over 90% of world chicken meat production originates from 
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birds produced by just two breeding companies (Cobb - Vantress, 2010; Avigen, 2010), 

whilst around 50% of world egg production comes from the hens bred by a single company 

(ISA, 2010). The largest cattle genetics company in the world disseminates around 13 

million doses of semen each year from studs in North and South America, Europe and 

Australia (Genus, 2010a). More than 100 million slaughter pigs each year contain genetics 

from the breeding sows, boars and semen produced by the largest pig breeding company in 

the world ( Genus, 2010b) . 

 

Selective breeding, aided by assisted reproductive technologies, has led to the development 

of increasingly specialised breeds that produce ve ry high yields of a single commodity (such 

as meat, milk or eggs). Breeding companies continue to pursue ògenetic gainsó in areas such 

as growth rate, feed conversion efficiency (the amount of feed required for a given quantity 

of weight gain), age of sexu al maturity, number of offspring, yield and quality of meat, milk 

or eggs. This drive to increase productivity has in many cases had serious consequences for 

the health and welfare of the animals. Where cloning is used to perpetuate the breeding of 

farm an imals which have  been strongly selected for productivity  traits  (see section 4.1) , it 

has the potential to exacerbate existing welfare problems arising from selective breeding. 

The impact of selective breeding on some of the major farmed species is summari sed in the 

next sections.  

 

2.1    Dairy cattle  

Selective breeding of dairy cattle has led to a dramatic increase in milk yield over recent 

decades.  Milk production per cow has more than doubled in the past 40 years and this 

increase in yield has been accompanie d by declining ability to reproduce, increasing 

incidence of health problems, and declining longevity in modern dairy cow s (Oltenacu and 

Algers, 2005).  

 

The genetic component underlying milk yield has been found to be positively correlated with 

the incide nce of lameness, mastitis (inflammation of the udder), reproductive disorders and 

metabolic disorders (AHAW, 2009).   

 

High - yielding dairy cows are generally in negative energy balance in early lactation and 

mobilise body reserves for milk produ ction (Butle r and Smith, 1989).  Loss of body condition 

score is greater and more prolonged for higher yielding cows (Gallo et al , 1989). Metabolic 

or production diseases are a manifestation of the cowõs inability to cope with the metabolic 

demands of high production ( Mulligan and Doherty, 2008).  
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Selection for increased milk yield has led to an increased incidence of a number of serious healt h 

problems in modern dairy cows, including reproductive failure, a significant problem for the modern 

dairy industry.  

 

There is  a large body of evidence linking selection for increased milk yield wit h infertility 

(Webster, 2000). Higher milk yield is genetically correlated with longer calving interval, 

increased days to first service and reduced conception at first service (Pryce et al , 1997 & 

1998). Infertility is the biggest cause of culling in dairy cows (Esslemont and Kossaibati, 

1997; Whitaker et al , 2000).  

 

The incidence of lameness in dairy cows has increased greatly in recent decades. For 

example, a farmer - based national su rvey of lameness in the UK in 1957/58 found an annual 

incidence of 4% (Leech et al , 1960); s urveys since the 1990s have reported mean annual 

incidences ranging from above 20% to over 50% (Clarkson et al , 1996; Whitaker et al , 2000; 

Esslemont and Kossaibati , 2002).  

 

A number of studies since the 1990s report a mean annual incidence of mastitis ranging 

from above 30 to over 70 cases per 100 cows (Esslemont and Kossaibati, 1996; Kossaibati 

et al , 1998; Esslemont and Kossaibati, 2002, Bradley et al , 2007).  
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The European Food Safety Authority (EFSA) Panel on Animal Health and Welfare, which 

advises the European Commission, concludes (AHAW, 2009):  

 

òLong term genetic selection for high milk yield is the major factor causing poor welfare, in 

particular health p roblems, in dairy cows. ó  

 

Another consequence of breeding for specialised milk breeds is that the male calves are 

often not considered suitable for beef production and may be killed at birth.  

 

 

2.2    Beef cattle  

Beef cattle have been selectively bred for larg e muscles (large meat yield). This has resulted 

in a greater incidence of leg disorders and calving problems. Some breeds have a òdouble -

musclingó gene which causes them to have grossly oversized muscles. Animals may carry 

one copy (heterozygous) or two co pies (homozygous) of the double - muscling gene. Calving 

is particularly difficult for those animals with two copies of the gene and calves often have 

to be delivered by Caesarean section (SCAHAW, 2001). These animals are also more 

susceptible to stress ( Ibi d.).  

 

The EU Scientific Panel on Animal Health and Animal Welfare concludes (SCAHAW, 2001):  

 

òBeef breeds have been selected for a high meat production. These breeds are often 

associated with a hypermuscularity which can cause leg disorders, increase calv ing 

difficulties and decrease cow longevity... Among hypermuscular animals, the homozygous 

carriers of myotrophin defective gene, or double - muscled animals, need much more care 

due to their higher susceptibility to stress. A high proportion of caesareans a re carried out 

in these animals... Homozygous double - muscled animals have a wide range of problems 

and should not be used in beef production. The use of heterozygous animals bearing the 

double - muscling gene would still entail welfare problems in the stock of parental 

homozygous animals .ó 
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Belgian Blue cattle carry the òdouble-musclingó gene which is associated with an increased incidence 

of leg disorders and calving difficulties and increased susceptibility to stress.  

 

 

2.3  Pigs 

Pigs are bred for fast growth, efficient feed conversion and high levels of lean meat in the 

carcass. This has lead to serious health problems, including leg disorders and cardiovascular 

problems.  

 

The incidence of leg weakness, particularly osteochondrosis, is genetically correlated wi th 

both growth rate and leanness (Rauw et al , 1998; AHAW, 2007a).  

 

Modern pigs have a reduced ability to exercise and to cope with stressful situations without 

having cardiovascular problems (AHAW, 2007a).  

 

The EFSA Panel on Animal Health and Welfare, whic h advises the European Commission, 

concludes (AHAW, 2007b):  

 

òThe genetic selection of pigs for rapid growth and lean meat without enough consideration 

of other factors has lead to some widespread and serious problems, in particular leg 

disorders, cardiova scular malfunction when high levels of activity are needed or stressful 

conditions are encountered, and inadequate maternal behaviour. ó  

 


