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In the past few years it has been recognised that

so-called intrinsic concerns about genetic modification

(GM) of plants and animals, for food in particular, have

an important role in the public perception of GM. One

of these concerns is the view that GM is ‘unnatural’.

This article gives an overview of the often conflicting

views on the argument of unnaturalness in books and

reports. The author gives a new direction to this discus-

sion, by contrasting the common sense view of nature

and animals, with the scientific concept of nature and

what is natural. The view of nature and what is natural

is always normative. This is illustrated by making expli-

cit the concept of nature in organic farming, which

explains why GM is rejected.

The discussion about the ‘unnaturalness’ of genetic
modification (GM) is important because it is one of the
so-called intrinsic ethical concerns in debates about
genetic engineering, directed at the technique itself,
rather than at the consequences of applying the technique
(extrinsic concerns). However, the critique that GM is
unnatural, and therefore wrong, is highly controversial.
The classical reaction of most biotechnologists would be
that there is not a fundamental (qualitative) difference
between traditional and modern breeding of animals for
food or for animal experiments. In both cases the animals
produced are not natural, in the sense of pristine nature.
They get support from a widely applied utilitarian theory
of animal ethics [1,2], which says that what we do to
animals is only morally relevant when the individual
animal consequently suffers. But we can only find out
whether the animal suffers after the transgenic animal
has been made. In theory, a utilitarian approach could
even be used to justify changing the characteristic nature
of an animal by means of GM, for instance in the case that
the welfare of the animal is increased. An example would
be the removal, through GM, of a chicken’s need for
dustbathing in intensive husbandry. For many people this
is counterintuitive and such an argument was rejected in
the 1995 Banner report [3].

In a recent AEBC report on ‘Animals and Biotechnology’
[4], a literature survey and qualitative research on UK
public attitudes towards GM animals shows that the
unnaturalness of GM remains an important moral
criterium for many lay people. The arguments used by
biotechnologists and utilitarian ethicists against the idea

that GM is unnatural are obviously not convincing many
lay people and also several bioethicists (including myself).
The controversy continues. In this article, I want to show
how this issue is dealt with in several recent reports and
books. The AECB [4] has indicated that the role of the
argument of unnaturalness with respect to GM animals
‘bears comparison with attitudes to applying genetic
biotechnology to crops’. For that reason some reports
mentioned deal with crops and not with animals. Another
reason for taking crops into account is that the argument
of the unnaturalness of GM is widely used in the field of
organic farming, in connection with both crops and
animals.

Intrinsic and extrinsic moral concerns

Reiss and Straughan make a helpful distinction between
extrinsic and intrinsic moral concerns in connection with
GM [5]. We speak of intrinsic concerns when genetic
engineering is thought to be intrinsically wrong in itself. It
may be said to be extrinsically wrong when, for instance,
the risks for human health, animal welfare, or the
environment are too great. Typical examples of intrinsic
arguments against genetic engineering are:

† it is playing God (it is blasphemous, human hubris)
† it violates the integrity of living organisms. In Dutch

policy, violation of the integrity of animals is used as an
explicit criterion in the ethical evaluation of exper-
iments with GM animals, besides animal health and
animal welfare [6]. Similarly in the Danish action plan
for biotechnology ‘BioTIK’ [7], it is said that ‘Uses of
genetic engineering must take into consideration …the
integrity and vulnerability of man, animals and nature’.

† it is unnatural. In this argument the crossing of natural
species boundaries generally is one of the main isssues
of concern. This human intervention in nature dis-
tinguishes GM from traditional breeding, which gener-
ally is not seen as going against nature.

Let us look at some recent books and reports to see how
they deal with the argument of unnaturalness. When
applied to GM crops, Reiss and Straughan [5] are very
critical. They conclude that such arguments ‘do not have
much ethical significance, resting as they do upon unclear
language and unsound reasoning’. They argue that species
change over time, and that exchange of genetic material
between populations of different organisms occurs in
nature. Furthermore, even if it would be unnatural,Corresponding author: Henk Verhoog (h.verhoog@louisbolk.nl).
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so-called natural events are not automatically good. With
respect to animals they consider the issue of changing the
‘essence’ or ‘telos’ of an animal through GM, but they
conclude that conventional breeding can also change the
essence of an animal. Here the authors refer to the Banner
Report [3]. The Banner Committee concluded that some
genetic modifications are ‘morally objectionable in treating
the animals as raw materials upon which our ends and
purposes can be imposed, regardless of the ends and
purposes which are natural to them’. In such a case
animals are treated as if they only have an instrumental
value and not an intrinsic value. The authors wonder
whether this is not already the case in traditional breeding
(a conclusion already reached by the Banner Committee
itself).

In a report by the Nuffield Council on Bioethics [8] that
considers crops only, it is said that, in many ways,
traditional farming is already a very unnatural activity.
It is stated in the report that ‘The ‘natural/unnatural’
distinction is one of which few practising scientists can
make much sense. Whatever occurs, whether in the field or
in the test tube, occurs as a result of natural processes, and
can, in principle, be explained in terms of natural science’.
Intrinsic concerns are feelings less of moral concern than
of disgust and revulsion.

The book ‘Engineering genesis’ [9] shows a more
positive attitude towards intrinsic concerns – the reduc-
tionistic aspects of GM are contrasted with the idea of the
relatedness of all life (ecological holism). Those who say
that genetic engineering is unnatural may fear that
intricate organismic and ecological balances could be
upset. The authors conclude that ‘The idea of the natural
(or divine) wisdom of the natural order is an important
principle’. Also in the report ‘Ethical aspects of agricul-
tural biotechnology’ [10] it is said that intrinsic concerns,
such as tampering with nature and breaching natural
species boundaries, are believed to be of considerable
importance. The report adds that ‘conceptions of Nature
and what counts as ‘natural’ and ‘unnatural’ are never
merely descriptive; they always have a normative com-
ponent, prescriptions about what is morally right and
wrong to do to the natural world. The ethical issues at
stake here centre around the moral status of Nature.
Nature can be seen as benevolent and intrinsically good, as
hostile and intrinsically bad, and as neutral (with modern
biotechnology as a neutral technique that can be used for
good or evil)’.

Common sense and the scientific perception of nature

Taking up the view that conceptions of nature and the
natural always have a normative component, let us
compare the reports [5,8] with [9,10]. In the first two,
biological (scientific) arguments are used against a moral
claim. It is supposed that nature is neutral and that
genetic engineering is a neutral technique that can be used
for good or evil. This implies that we have to look at the
consequences of genetic engineering for the animals
concerned. In the Nuffield report [8] it is openly stated
that ‘the report is grounded in liberal, scientific values and
takes a broadly utilitarian approach to ethics’. When
nature or the natural is defined in a scientific context, it is

believed to be value-free, neither good nor bad. The
utilitarian approach is thus closely allied to the choice of
scientific values [11]. Intrinsic arguments are ruled out
almost by definition.

By saying that natural scientists cannot make much
sense of the distinction between natural and unnatural,
circularity arises in the argumentation in the Nuffield
report because nature (the natural) is defined as what
occurs as the result of natural processes and can be
explained by natural science. It is interesting to contrast
this with the view of Wolpert [12], who is in favour of
genetic engineering. Wolpert argues that natural science
is ‘unnatural’, compared with what in common sense
experience is called natural. He gives good arguments for
the view that the scientific (analytic, reductionistic)
perception of nature underlying GM is strikingly different
from the perception of nature in daily life. Could this mean
that people who reject GM because it is unnatural refer to
their own holistic experience of plants, animals, land-
scapes and so on? In that case, arguing against this by just
switching to the scientific definition of nature will not
convince such people.

Two examples might be illustrative of the tension
between common sense concepts of nature and animals
and the scientific concept: the history of cattle breeding
and sociological analysis of animal experiments.

History of cattle breeding

Step by step (artificial selection, artificial insemination,
embryo transplantation, genetic engineering and cloning)
the animal’s own role in the process of reproduction is
completely taken away from the animal and brought under
human control. Its ‘intrinsic value’ is not respected. The
widely used argument that this process started with
traditional breeding, does not justify further steps in this
process. But not only the animal itself, the farmer also
loses control over animal reproduction by becoming
dependent on specialised scientists – the farmer’s own
relation and experience with animals is neglected. Seen
from this point of view it is clear that the process of
reproduction is increasingly becoming more unnatural.
The concept of the natural is here directly related to the
amount of independence of the animal from human
control. No respect is shown for its independence or self-
regulation, its ‘otherness’, for instance as defended by
Lee [13].

Sociological analysis of animal experiments

Another example of the difference between common sense
perception of what is natural, and scientific perception is
given by sociologists including Lynch [14], Arluke [15] and
Wieder [16]. Lynch has described how animals used in
laboratories for neurological research are transformed
from ‘naturalistic animals’ into what he calls ‘analytic
animals’. Naturalistic animals are the individual animals
we know from direct human experience (‘holistic natur-
alistic creatures’). They are, during the experiment,
methodologically transformed into anonomous, analytic
objects of technical investigation (artefacts). In this
process all the characteristics of the animal as perceived
in direct human perception, in a specific situation, are
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abstracted from. It does not mean that the animals are
actually treated as instruments, without any respect. It is
in the language used by scientists (in scientific articles)
that any reference to their subjectivity, to their feelings is
left out. Also the human-animal relationship changes in
this process. With transgenic animals it is increasingly
becoming common practice that these animals are not
made and looked after by the scientists who do the
experiments but by specialised laboratories. Methodologi-
cally, the animal is treated as an object, as a research
instrument.

We can now better appreciate some of the arguments
used in reports [9,10]:

† The notion of the relatedness of all life. If we include the
human–animal relationship, in which the animal is
perceived as a ‘naturalistic, holistic animal’, then we can
say that moral feelings have to do with this relatedness.

† The reduction of living wholes to DNA. In the molecular-
biological perspective of animals it is difficult for lay
people to experience this relatedness. Qualitative
differences between species disappear at the molecu-
lar-biological level.

† The direct manipulation at the level of DNA. This is a
totally new technological feature not available in
traditional breeding.

The Task Group on Public Perceptions of Biotechnology
[10] said that: ‘In any useful sense modern biotechnology
does involve a significant departure from what has gone
before. It therefore lays itself open to the charge that it is
‘unnatural’’. When we compare this with the arguments
used by biotechnologists against the idea that GM is
unnatural, we see that what makes GM unnatural is not
human interference with pristine nature as such. That
species change in the process of evolution (a long-term
process) does not justify direct intervention in the genome
of animals by humans at the level of DNA. The gene-
constructs used in GM do not occur in nature; they are
human constructs. The argument that also traditional
breeding is already an unnatural activity is not an
automatic moral justification for a next, and significantly
different step in this process. It might also be the case that
the technique of GM has made us retrospectively aware of
what we have been doing to animals in the past and human
moral awareness might change over time. The choice
between different normative conceptions of nature cannot
be decided by statements of a factual nature. That human
attitudes towards nature have a very important role in
debates about biotechnology can become clearer when we
consider the reasons for rejecting GM in organic farming.

Rejection of genetic engineering in organic farming

Organic farming is a form of agriculture that does not
permit the use of GM. The organic way of producing food
and organic food products is believed to be more natural
than conventional farming, both by producers and
consumers. There are good reasons to believe that the
concept, or value of naturalness has an important role in
the rejection of GM, in spite of the fact that different
groups can be distinguished: the no-chemical approach,

the agro-ecological approach and the integrity approach
[17,18]. The evidence shows that many organic farmers
use a different conception of nature. It has a cognitive
component, which is ecologically and holistically inspired,
and the technique of genetic modification does not fit into
this view [19–21]. It has an emotive component, related to
a non-anthropocentric, positive attitude towards nature,
in which the animal (and nature in general) is seen as a
more or less ‘autonomous’ partner with whom the farmer
should cooperate. Ideally the farmer should be involved in
the breeding process, and, as we have seen, this is not
possible with several modern breeding techniques. And
finally there is a normative component, which does not so
much lie in the ‘wildness’ of nature but in respect for its
otherness, its intrinsic value, its characteristic ‘nature’, or
way of being. Respect for species barriers is part of this,
and GM is believed to violate the integrity of living beings.

We see that respect for ‘naturalness’ in organic farming
is a complex idea with several components of which a
particular philosophy of nature and moral attitude
towards nature are the most important. These aspects
are neglected by Reiss and Straughan [5], by the Nuffield
Council [8] and by many biotechnologists. I think that
awareness of the arguments used in organic farming
might be important for getting a better understanding of
the intrinsic public concerns about GM, especially in
connection with food.
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