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Abstract

The cloning of Dolly the sheep gave rise to a widead call for limits on interference with life. tin
recently the main limits were technical: what ipisssibleto do. Now scientists are faced with ethical Igmit
as well: what it isacceptableto do. In this context we take ethics to involystematic and rational
reflection on moral issues raised in the publicesphThe concerns of the general public are natssecily
valid, but they are the best point of departurthéf discussion is to lead to a socially robust &aark for
setting limits to the use of animal biotechnolo@g. assess public understanding we examine two esufc
data: Eurobarometer surveys from 1991 to 2002 amuhditative interview study carried out in Denmark
2000. Based on these sources, we formulate, amddiseuss closely, the following concerns: dangers
human health and the environment, animal welfaremal integrity, and usefulness. In the final pafirthe
article it is proposed that a principle of propantlity should be the foundation for socially robus
applications of animal biotechnology. Only in casdsre the usefulness of the technology can beteaid
outweigh countervailing moral concerns, as in bidic& research, will applications of animal
biotechnology stand up to scrutiny in the publibexe.

Key Words: Cloning, ethics, biotechnology, general publitegrity

1. Dolly and the public awareness of animal bioteciology

Dolly was an unusual sheep. She was in a radicalestatherless. She originated from a cell takemfthe
udder of her biological mother. This cell was insdrinto a sheep ovum from which the nuclear genloak
been removed, and it was manipulated so that @dwgth the ‘egg-mass’ or cytoplasm of the ovunfioian

a embryo. The embryo was then inserted into a ffostgher who went through a normal, albeit closely
monitored, pregnancy which resulted in the birttDolly — the first mammal to be cloned from an adul
animal.
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Her life was quite different from the lives of othgheep in another way too. Few sheep have namdsf a
they do, very few people generally know their nanMillions of people, on the other hand, know Ddly
name. Her life and death was international newd,taday she has become a symbol unifying many #spec
of the public concern in the debate about bioteldgyo In the main, her fame is not based on admmat
and fascination. Rather, it is largely the prodotiublic anxiety, and in particular moral concefihis
single Dorset ewe brought to many people’s atterttie fact that scientists had made a major breagjn

in their attempts to manage and control life. Slse gave rise to a widespread call for ethical tntd be
established and enforced to human interference kfih Until recently, the main limits of this kindf
science were technical in nature. The question wdmiat is it possible to do? Now, and increasingly,
scientists face ethical limits. The question hasob®e: what is iacceptabldo do?

This question of acceptability is ethical and canalbswered from different points of view. In theppr we

will take as our starting point European public gegtions of animal cloning and other applicatiofis o
biotechnology on farm animal species. In taking @pproach we do not assume that the public isyalwa
right in matters of ethics. Rather our point istttiee problem that faces those who, in a Europeatest,
want to be allowed to make use of animal bioteatpls to get on speaking terms with the rest ofety.
Therefore, by presenting the views of the publithimi an ethical context it will be possible to makee that
the ethical issues being discussed are relevamt fhe point of view of a wider public. The upshéttiee
ethical discussion presented in this paper wiltdbalentify issues that must be dealt with wheooines to
regulation and guidelines covering the developnagrt use of animal biotechnology in a European — and
probably also a much wider — context.

2. Biotechnology, animals, ethics and the public

For the general public animal biotechnology dogsemést in a vacuum. It coexists with other appiimas of
biotechnology, primarily within agriculture and theedical area. It therefore makes good sense tnshs
first of all, how animal applications relate to $keother uses of biotechnology.

In order to monitor lay perceptions of the new éatinologies within the EU, the European Commishias
carried out regular surveys since 1989 — the nastnt being undertaken in 2002. Each of these l&edca
‘Eurobarometer’ surveys consists of simultaneodsniical national surveys of 1.000 inhabitants &che
member country. The surveys show that wholesagxtien of biotechnology is not very common among
Europeans, since many respondents make balancgengts in which the pros and cons of the different
applications of biotechnology are variably asseqd¢®,3). They also bring out interesting detailday
thought about biotechnology. In each survey, andoimection with several applications, people aleed

to consider the usefulness, risks and moral acb#ipteof biotechnology, and to give an overall @assment.

It turns out that, across Europe, and for all agpions, moral acceptability outweighs the otheapeters
when it comes to explaining the overall assessrmoktite application. Less surprisingly, perhaps, icedd
applications tend to be viewed as more acceptdid@ those within the food sector are. Perceived
usefulness, risks and moral acceptability all pdayole in this latter distinction. Crucially, howesy the
usefulness of many medical applications is generattognised, whereas the usefulness of food agtjgits
has yet to be demonstrated to the public.
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Table 1: Mean scores in the judgement of to whegngxdifferent applications of biotechnology shobkl

encouraged in the 15 EU countries.

"Should be encouraged”

Mean score in 15 EU countries

-2= negative attitude;
+2=positive attitude
2002 a) 1999 b) | 1996 c)
Using genetic testing to detect diseases we mighe lnherited from our
- . . . 0,69 0,67 0,91
parents such as cystic fibrosis, mucoviscidosthalassaemia
Introducing human genes into bacteria to producdicirees or vaccinesha 051 081
for example to produce insulin for diabetics ' '
Developing genetically modified bacteria to cleap slicks of oil or na 051 na
dangerous chemicals (N) '
Cloning human cells or tissues to replace a pasieinseased cells that gre
not functioning properly, for example, in Parkinsodisease or forms 09,49 0,33 na
diabetes or heart disease (M)
Using genetically modified organisms to produceyemzs as additives % 23 na na
soaps and detergents that are less damaging ém#menment (N) '
Developing genetically modified animals for laborgt research studies{,la na 022
such as a mouse with genes that cause it to develayer '
Introducing human genes into animals to producearmsgfor humanO 13 na 022
transplants, such as into pigs for human hearsplants (N) ' '
Taking genes from plant speqes and transferriegntinto crop plants, 1100,08 0,03 0,34
make them more resistant to insect pests
Cloning animals such as sheep to get milk which lbarused to mak%a 017 na
medicines and vaccines (N) ’
Use modern biotechnology in the production of fodds example to make_O 26 031 011
them higher in protein, keep longer or improvettste ’ ' '

REFERENCES: a) European Commission. Eurobaromeded, SServices of general interest. European
Commission, DG Press and Communication. 2002; tlJANEurope) (2000): Eurobarometre 52.1. Les
Europeens et la biotechnologie. 15. mars 2000. a)abt, J., Bauer, M.W. & Gaskell, G. (eds.) (1998):
Biotechnology in the public sphere — a Europearrashwok. Science Museum. London. NOTE: “na” in the

table indicates that this question was not inclugtethis Eurobarometer
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As Table 1 shows, the food-medical divide is nohalin separating negatively assessed applications
positively assessed ones. In the 1996 survey atiglics of biotechnology involving animals haveséems,

a low level of support similar to applications viitlthe food area: the least supported applicatioallds
xenotransplantation, and the use of research amimajoys almost as low a level of support as the
production of GM foods. The 1999 survey displaysiilsir patterns. The one animal application (i.e.
“cloning of animals such as sheep to get milk widah be used to make medicines and vaccines”) emlerg
as having almost as low a level of support as ¢astlsupported application, GM foods (4). In the20
Eurobarometer survey (in which the sole animal iappbn is xenotransplantation), although the ahima
technology is used for clearly medical purposess given almost as low a level of support as tee of
biotechnology in the food-sector. It should be rimmd however that the surveys from 1999-2002 show
limited, but steadily increasing, support for theewf biotechnology in general and also for researnto,
and applications of, xenotransplantation.

All three of the applications of animal biotechrgfan Table 1 fall within the medical sphere, arad they
command a relatively low level of support. A possiexplanation for this is the simple fact thatytiwevolve
animals. It is also possible, however, that thecifigeapplications in question — cloning, reseaeatimals

and xenotransplantation — in themselves evoke ativegreaction. Thus animal cloning is associated i
some people’s minds with the development of humanimg — and the debate as a consequence of this
influenced by the critical debate about human cigniThe xenotransplantation of pig hearts into hsna
likely to cause unrest because an important babéween man and animals is thereby breached and
blurred. In addition, for many people the use afrats in research calls up an image of crueltyrionals.

Some of the follow-up questions in the 1999 Eurobraater throw more light on animal cloning. Respsnse
to these questions partly explain the rejectiothf particular application. Participants were asteassess
12 statements about cloning on a five point seatere 5 = ‘strongly agree’ and 1 = ‘strongly dissgr The
two most strongly supported statements concernegehceived unnaturalness of cloning. Thus theaaeer
score of the statement “even if animal cloning hdgantages, it is basically against nature” andniah
cloning threatens the natural order of things” edo#.24 and 4.12 respectively. Similarly most agree
(average score 3.85) that animal cloning was simplynecessary, and most disagreed with the statsme
that animal cloning presents no danger to futumegsions (average 2.19) and that the risks inebive
animal cloning are acceptable (average 2,28) (4)).

The lack of support for animal cloning thereforerss to reflect the fact that ordinary people beligvo be
both unnatural, lacking in real usefulness andrauige risk to humankind. Other medical applicatians
perceived to be much more useful and much lesg, reslen though they are also thought of as unnatura

3. Scepticism does not merely reflect lack of knoetige

It might be supposed that the pronounced publiptigem about forms of biotechnology such as clgnin
and other animal biotechnologies reflects a lowelewf understanding of biotechnology among lay
observers. According to this so-called ‘knowledgédit’ or ‘knowledge gap’ model, inadequate knodge
leads the public to draw moral conclusions aboattires within science that are ill informed. Amace the
problem is knowledge, the cure is to feed inforomatinto the public sphere more effectively —etducate
people. Once this is done, public acceptance alithiv.
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Surveys such as the Eurobarometer have seriouallenbed this viewpoint by showing that the questd
acceptance or rejection is much more complex tlhimocates of the deficit model suppose. Eurobaramete
surveys include a ‘knowledge quiz’ in which respent$ are asked a series of factual questions about
biotechnology. This quiz enables the relationshgtween optimism about biotechnology and level of
knowledge to be examined. The examination, howeaesgals that optimism and positive expectationeha
failed to increase with growing knowledge. In fattyas found in 1997 that, despite a moderatesiz®e in
overall knowledge of the subject matter, optimidmowt biotechnology had declined in Europe (5). Beyt
acquire more information, people are better abltm an opinion for or against biotechnology —ttls
there is a decrease in the number of ‘don’t knowMewever,pacethe deficit model, they do not acquire a
more positive attitude to biotechnology. In pardcuthere is at best a poor correlation betweewkadge
and support of individual applications.

The knowledge deficit model has also been chalieratethe national level. In Denmark, for example,
considerable resources were invested in publianmétion, education and debate about biotechnologlye
1980s. Following this, Danes were among those sgdrighest in the Eurobarometer knowledge quiz)(1,4
Nevertheless, the surveys in which Danish partitipaisplayed their knowledge also show that Dames
among the most critical of biotechnology — whichyimusly, is clear evidence against the hypothteis
there is a causal link between knowledge and aanept

4. Animals, biotechnology and the public: moving bgond the general picture

Apart from the indications given by the follow-upegtions about cloning, the Eurobarometer doesfifiert
any detailed explanation of the motives and reagphjing behind critical attitudes to the mix ofilmals
and biotechnology. Thus to add more detail to ticeupe painted by the Eurobarometer, a series wérse
focus group interviews were carried out in DenmiarR000. Each focus group involved between four and
seven participants. Since the aim of the interviewas to explore the arguments underlying the re<fit
surveys like the Eurobarometer, the participantsevegampled for their ability to engage with arguteen
present in the public sphere, rather than coversatlial and demographic categories. The interviews
followed an interview guide, ensuring on the onachthat the discussion was kept within the framéhef
investigation and included different applicatiomsl dechnologies as well as concerns and expecsat{on
the other hand, the interview guide left room foe fparticipants to explore the field in their dissions
without too strong interference from the moderaBubsequently the interviews were transcribed, @ aote
themes and within each theme arguments were itshtdnalysed and generalised.

In the course of these interviews both food and-fiood applications of biotechnology were examinked.
both cases, a number of animal applications wefiewed.

Generally the interviews reproduced the pictureegeted by the Eurobarometer surveys — i.e. confirme
that food applications are assessed much more imelgathan non-food applications, and that medical
applications are assessed most positively. To mamjeed, the border between food and medical
applications virtually constituted a boundary betwehe unacceptable and the acceptable, althougb in
case did an interviewee approve of an offer ofecétanche to scientists working in biomedicine. An
overview of different categories of arguments fard aagainst animal biotechnology appearing in the
interviews is presented in figure 1.
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Figure 1: Overview of arguments for and againstnaal biotechnology offered by participants in seven
focus group interviews in Denmark in 2000.

4.1 Risks

The focus group discussions revealed that people@mncerned about risks to the environment and huma
health. It is mainly applications within agricukuand food production that give rise to imagesis¥, rand
that applications of biotechnology involving anisiaincluding farm animal species, within biomedical
research play a remarkably insignificant role iogde’s perception of risk.

Although a general fear of eating GM foods wasdisplayed, health risks were an important themhén
food discussions. Concerns about eating genetioadiyipulated foods related, not to dangers of #dre hnd
now, but to long-term risks. Health risks attachtogthe consumption of GM meat were only mentioned
occasionally, but it must be assumed that gener@hse about GM food will extend to products origima
from genetically modified farm animals. Also incorpted in this unease is a concern that at present
lack sufficient knowledge to make predictions. Tiwe’ here, as elsewhere, seems to refer to thensfge
community and health experts. It records a peroepf scientific uncertainty. Such arguments aréffed
with experiences drawn from other contested isssiesh as the issue of BSE. During the period of the
interviews, and following the discovery of an infsd cow in Denmark, BSE was widely discussed in
Denmark. This gave rise to a fear that scientistsumable to control the consequences of what #ney
doing.

As regards risks to human health, animal bioteagplis viewed as being on par with applications of
biotechnology to plants and microorganisms. Thistrasts with the attitude to environmental riskbeve
some argue that modified animals pose less of blggmo GM animals can be caught and slaughtered if
necessary and thus there is less reason to wooryt @otential problems caused by any uncontrolpedax

of ‘unwanted genes’. These arguments claim thatesamimals are larger and slower, they are alsere@as
control.
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Occasionally, arguments about risk are supportecknarks about the perceived unnaturalness oféhe n
biotechnologies. In such arguments — which are liyseapressed in general terms and relate to geneti
modification as such — the idea is that, by maripoy animals, we challenge the natural or Godyive
order of things and thus bypass certain (not alveagxified) safety mechanisms that are inherenatare.
These safety mechanisms are often associated waitiets between species and the inherent slowrfess o
traditional breeding and propagation techniques.

Other qualitative interviews have demonstrated, timatontrast with widespread concern about thdtinea
risks of xenotransplantation within the scientii@mmunity, the technology is only discussed in tewh
risk by lay people to a limited extent (7). Simijarthese interviews demonstrate that perceptiars&fplays
no direct role in negative lay perceptions of tee genetically modified research animals.

Finally, it should be mentioned that the biotecloga@s that are now being used on animals are eften as
an augury of what later will be used on humans. déteate around the cloning of Dolly is a classianegle
of this. It very quickly turned from the ethicalogimems arising form the cloning of animals to thebpems
arising from application of the same technologhtonans. It is noteworthy that most western cousitvary
quickly legislated against the cloning of humariscelhere as only a few countries to date have dioired
legislation concerning the use of cloning on angnahe implication seems to be that, to many oleserv
the use of biotechnology on animals is the stargomt of a ‘slippery slope’ down which one inevita
slides towards use of the same technologies onimstima

4.2 Animal welfare

Animal welfare, and especially the welfare of dotizeanimals, has been a major issue in Denmark over
recent decades. Strikingly, however, while the arelfof both domestic and research animals has been
widely discussed, welfare problems for geneticatiydified or cloned animals has largely been ignared
the public debate. This disparity is expressethéninterviews when discussion touches on domestinas:

the issue of animal welfare is taken up spontarigonstwo of the interviews, and in both cases the
interviewees referred to animal welfare problemsamws engineered to produce more milk — doubtlass,
reflection of the fact that this issue has beennmost prominent in the public debate about animalfare
issues and biotechnology.

Although the suffering of genetically modified raseh animals has so far not become a public issdeges
come up in the focus groups. This might be becangeal suffering is one of the issues — even thpma
issue — raised quite generally by the use of amnfiat research. Here, as in debates over transgenic
research animals, it should be noted that it isroftard to separate situations in which researchads are
generally disapproved of and situations in whictegative reaction is evoked by a special factah ss the

fact that the animals are transgenic.

4.3 Other moral arguments

Another group of concerns (closely related to camee@bout animal welfare) has to do with the plate
animals in the hierarchy of nature. Thus, somenitgevees implied that arguments capable of justiythe
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application of biotechnology to higher organismsulgoneed to be better than those required where
microorganisms and plants are at issue.

Typically, in these classifications, the more like the animals are, the harder it becomes to yustif
applications of biotechnology. Fish are not as irtgpu as calves, for example, and primates are pre-
eminent. The idea of xenotransplantation provokegpagticularly negative reaction (7), and some
interviewees cannot imagine walking around with ¢mgans of another animal. This feeling tends to be
stronger when the organ is a heart and the donarpig — perhaps because pigs have traditionaknbe
thought to represent the very opposite of humaantiigess and sophistication.

These concerns often seem less palpable than osnakout risks and animal welfare, but nonethelesg
play an important role. Often they are expressethénterms of borders and limits. They indicatet tioa
some people there are as it were freestandingslitoitthe degree of control that humans can etkicall
exercise over other living beings. Concepts sucimtagrity and dignity are often evoked to desciibese
limits. There is a tendency in the academic liteato write off such limits as irrational and/efigious, but
lack of conceptual clarity should not lead one immiss them too quickly. The idea of nature hawpge
sort of integrity seems to be rooted in very comravaryday experience and expresses a view of nétare
goes beyond the purely scientific one. The contepertainly complex, ambiguous and in need ofhiet
examination. However, it seems to be importantununderstanding of public perceptions of biotedbgy

(6).

4.4 Usefulness

In public debate about biotechnology, the predontit@ne is often negative — the question is oftéwetier
this or that application should be rejected. A lesgative attitude comes into the foreground wheopfe
are asked to consider the usefulness of biotechmsloHowever, the concept of usefulness is comaiek
contested.

Three interpretations of usefulness can be idextiiin the biotechnology debate. Each was refleatesthme
point in the interviews. Some observers — primar@gresentatives of the biotech industry and othétfs
vested interests in biotechnology — defend emonomic usefulness argument according to which
biotechnology is useful in technical and finand&ims. Many of the participants in the intervievid dot
share this notion. Indeed some stated that makimgesis, on its own, not a sufficient argumentdach
controversial technologies.

Thesocietalusefulness argument is in keeping with this laatdtude. Commonly, it is either put directly or
gestured at in the interviews. The main idea herdghat biotechnology is useful, and to that extent
acceptable, when it serves societal needs that @moumore than mere economic gain. The final lohd
usefulness concerns usefulness to oneself or afess relatives. This (as we might call sglf-interested
usefulness often generates serious dilemmas inhwdilistract, objective assessments clash with highly
contextualised, subjective assessments involviadnéalth or life and death of oneself or a clo&sive.

In general, societal usefulness relates primadlyhe avoidance of risk, the management or elirdnabf
disease, and the alleviation of third-world povertyhere domesticated animals are concerned, the
transgenic pig with reduced fat is sometimes puwénd as an example of a useful application thdteskes

the recognised health problem of obesity and thivsduces a health benefit to consumers. Thosenathg
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this argument seldom do so with reference to themse They focus instead on obesity as a societal
problem.

Others, however, argue that functional foods ineganare the wrong strategy for solving problems
connected with the composition of a person’s dith both the medical sphere and domesticated dsjma
it is often argued that biotechnology is the wrovay to attain laudable goals. Alternative strategkould

be pursued or examined.

In the medical sphere, debates about animals phynr@mcerned their use in research. Often, thedmts
involved a dilemma between societal or self-inter@sisefulness, on the one hand, and general uabase
the use of biotechnology and animals, on the ottike the medical applications of biotechnologytbich
they lead, research animals were looked upon pekitby many interviewees, because their use mgy he
us to relieve the pain and suffering of the sickisTkind of argument, however, is often presentét w
disclaimer where it is stressed that, however liskéy are, research animals are still problematic.

As mentioned above, it is quite commonly thoughatthalthough transgenic research animals are
unacceptable, sufficient benefits to humankind jeatify them. A number of arguments against trangge
research animals were presented in which the iddali(as a citizen) tried to weigh the pros andsciom
society. However, the individuals who put theseuargnts forward often confessed that, when theytbad
assess biotechnological applications from a syristtividual point of view, thinking of themselvess
potential beneficiaries of the technology they hefbcted, they were inclined to adopt a more lgnien
attitude.

5. Ethical limits to the use of biotechnology on a@mals?

In this article we have tried to show what kindsohcern the use of biotechnology on farm animedkes

in Europeans in connection with farm animals bathspecies and as production units in the agria@lltur
sector. These concerns can, roughly speaking,ibecsgive a list of the ethical questions thabaisty such

as Denmark needs to discuss when considering theaktaspects of biotechnology and establishing a
framework for the use of it — at least, if the dission is to be informed by ethical values thatcammon
among lay people.

There are two main reasons why this approach igadds. First, the notion that legislation and the
regulation of ethically sensitive issues ought ¢oblased on thorough public debate and consenskingee
policies that are sensitive to the ethical questicaised is in keeping with the democratic traditf
Western Europe. Second, it seems obvious thaets®h to be learned from the debate over GM-crogs a
subsequent consumer reactions in Western Eurdpetist is a prerequisite of successful implemeortaof
biotechnology in a society like Denmark is that étleical doubts of the public are taken serioughemthe
technology is introduced.

It would be premature to say that a thorough puiidibate on the use of biotechnology on farm animmas
taken place in Denmark or any other western coumayertheless, if we take the ethical questiond an
worries described in this article as a rough gualéhe ethical considerations that will emerge fremeh a
debate, a framework for the use of the technolagyle drawn.
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It should be noted at this point that establishimg framework for applications of biotechnology fanm
animals constitutes only the first step in a vesynplex process of regulation and legislation. lis #rticle
however, we concentrate on the general framewadricesworthwhile discussion of the regulatory and
legislative process would be a substantial topitsiown right. One area of biotechnology thatastigularly
interesting from a legal perspective right nowlaing of farm animals.

The technology of cloning is still in the early g#a which is clearly seen by the low success régs
Nonetheless, there are areas where cloned animals with today’'s low success rates are seen as an
economically viable. Both within biomedical resdaignd production as well as within certain aspeéts
food production the clones are almost ready toreahtemarket place (9). This development has sttbse
need for a public debate about how and if the alpmif farm animals should be regulated,

Today the area of cloned animals is typically rated indirectly through existing legislation on raal
welfare both on a national and international leeDanish review examined existing legislation i
than 10 countries (including US, Australia, JapadK, and Germany) in 2003 and found that all coustrie
regulated the cloning of animals along the linesegkarch animals (10).

However, it may be necessary to regulate both Heeaf the technology and the products created by it
order to protect consumers, manage environmersted and protect the animals from unethical treatnfen
number of studies assessing such risks have altesety published (11), and there is little doubt thase
and future studies will play a role in the regutgtdiscussion. Nevertheless, as shown above thase e
other concerns regarding cloned animals than the mpleysical risks they or products derived fromnthe
might constitute. Moreover, with the cloned animakving the labs and showing up in the supermastiet
to speak these concerns will become even mordeigilihe public debate and affect the legislapoocess.

Returning to the framework for the use of the tetbgy, it is clear that it has to accommodate tbal r
differences between public and scientific conceystiof the risks to human health and to the enviemtm
These differences can be found in many areas ofddimte on biotechnology (12). Public attitudes to
scientific uncertainty, the lack of lay trust inpexts, and public distrust of suspiciously firmssarances
about safety, all need to be addressed.

Second, it is necessary to take the question oha@nvelfare very seriously. Although it has not figtired
as a predominant subject specifically in the disimmsabout the use of biotechnology on farm aninthbre
can be no doubt that welfare plays an importantemed increasing role in the general discussiomufaom
animal production.

Third, moral concerns about things other than teresmhuman, environmental and animal welfare havse
respected. These concerns can be about socialgusti who will benefit from the technology, abde
relationship between expert and public influencdemislation and regulation, and about the consecge

of the technology for the understanding of thetieteship between man and nature. However, in thisla

we limit ourselves to a short description of thex@arns about biotechnology’s possible violationtho#
integrity of animals. This concern differs from tb@ncerns about risk and welfare mentioned abothah
violation of integrity cannot be sustained by engair evidence in the same way as, for example,
environmental risks or welfare problems. Howewels still possible to illustrate what is at stake.
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An example many people react to is that of blindsheA Canadian scientist involved in poultry breedi
bred a blind egg-laying hen. This hen accordinthéoresearcher would help to reduce the welfarblenos

of free-range chickens, for these birds painfulgrrh one another by pecking, and sometimes even
cannibalising, weaker members of the flock (13)e Tindness was not inflicted on living chickenst b
something they were born with. From a welfare pectipe they would be better off than their seeipgrp.
Still the notion of deliberately breeding blind I8eto solve production problems in the agricultg@ttor
stirs strong emotions and resentment in the gemeralic. Something just seems to be wrong when you
deliberately create an animal with less potentiahta normal animal of the kind. This is not thacpl to
discuss the many different ways that the idea ioidbig hens to improve their welfare can be defeinoe
attacked. Suffice it to say that it is obviousnfrthe data presented here, that for many peopte thay be
something inherently unethical about using biotedbgy to make significant changes in the natureuof
animal, whether it hurts the animal or not.

Finally, a key notion in discussions of the eth@ateptability of animal biotechnology is that tifity. This
calls for a balancing of the potential ethicallyogooutcomes of the use of biotechnology on farnmais
and the ethical wrongs that this use also entéiligs can be clearly seen in the relatively shagpirtition
that was found between medical and food-orientaises of the technology. In the first case, the good
aspects are often seen as outweighing the badeadéne opposite is true in the second case. dheis
deemed important (or ethically desirable) enough,dvil it entails is accepted as a sort of necgssal.
This weighing of the ethical scales is of coursmmplex affair that depends upon both the speasie of

the biotechnology in question and the person whpeidorming it. Nevertheless, at the societal level
seems that, in general, the use of biotechnologfaon animals is something that needs to be argather
than the other way around: the burden of proofiiigk those who advocate the technologies.

To sum up, it seems that a socially robust appinaof animal biotechnology must limit uses where
problems with animal welfare and animal integritg dikely to occur to technologies which are ofabit
importance, e.g. in biomedical research. In farmmahbreeding serious limits ought to be placedienuse

of biotechnology. A principle of proportionality, here each application of biotechnology is subjedted
scientific and ethical discussion before it is eftlendorsed or rejected, seems desirable — boitabyh
and, pragmatically, to ensure that the technologlyemjoy broad acceptance among the general pulblic
should be mentioned that a governmentally appoin@dmittee has in fact suggested this principle as
governing principle in guidelines for applicatiasisbiotechnology to animals in Denmark (10).

This way of interpreting the concerns identified tis article and establishing a framework for the
application of the technology is perhaps more Imgitthan most scientists working within the fielewld
like; they may have hoped for more room for manoeuMowever, if we look at the attitudes of the gyah
public, it seems that any aspiration to deploy Maemyad applications brings with it a risk that tjeneral
public will turn down all uses of the technology as- we saw in the GM-food debate in Europe in tH#049
The principle of proportionality might rule out ssal possible applications of biotechnology to farm
animals, but it ensures that those left will alsodeceptable to the general public. From bothenséic and
societal perspective, this is to be preferred.
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6. Conclusion

The European public is worried about animal cloramgl other forms of animal biotechnology. However,
contrary to a widespread belief in the scientificnenunity, this worry cannot simply be explainedénms

of a lack or distortion of factual information. Toeate a socially robust framework for discussibithe
ethical limits concerning the use of biotechnologyanimals, we believe that one should take thegees

as the point of departure. It is not that they &thdwe uncritically surrendered to. They have tdahmoughly
discussed. However, to do that we shall need aumdérstanding of them. The key items on this agend
concern risk, animal welfare, usefulness and séwdh&r moral concepts; but in connection with eath
these items the public and the scientists may wailiceive of the problems differently. Thus, lay pleo
typically view risks in a broader and longer-termrgpective than scientists. They also believe ihat
usefulness is to serve as a positive argument,st imvolve more than mere commercial successlltiviis
that, if European scientists want to be able toausmal biotechnology in their research with pulsSlipport,
they must broaden their conception of what matiengond scientifically measurable risk; and they tmus
operate with a more demanding notion of usefulsesthat the mere possibility of making a profitnist
enough to justify animal biotechnology. We sugdkat a principle of proportionality should form thasis

of ethical evaluation of uses of biotechnology amf animals. This basically means that any suchmiss

be justified by arguing why it is necessary, inteapecific case, to transgress the ethical bortteitsthe
concepts of risk, animal welfare and integrity irepoBYy limiting uses of biotechnology in this waye
foresee that many of the controversies surroundthgr uses of biotechnology, such as GM crops, bl
avoided.
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